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ABSTRACT

	This study examined the entry-level competencies and learning gaps of students enrolled in the Construction Technology program as the basis for developing a Student Readiness Assessment Tool. A descriptive research design was employed, utilizing a questionnaire that measured competencies across seven domains such as technical skills, construction safety, mathematics and measurement skills, problem-solving and critical thinking, communication and teamwork, technology and digital literacy, and learning gaps and training needs. The study was conducted to 54 participants from a university in northern Philippines offering construction technology program. The results showed that students had high levels of competencies in different domains like technical skills, construction safety, mathematics and measurement skills, problem-solving and critical thinking, communication and teamwork, and technology and digital literacy. Moreover, the findings showed that they need additional training to fill the gaps needed for the entry-level expectations.
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1. INTRODUCTION

As technological innovations, regulatory standards, and construction methods evolve, educational institutions offering Construction Technology programs must ensure that their students possess the essential entry-level competencies needed for successful participation in the field. Entry-level competencies serve as baseline indicators of a student’s readiness to engage in academic coursework and industry tasks, shaping their future performance and employability (Debs et al., 2022). 
The integration of outcomes-based education (OBE) and competency-based training in technical and vocational programs emphasizes the importance of ensuring that students demonstrate mastery of foundational skills before progressing to higher-level tasks (TESDA, 2021). However, despite these efforts, various studies indicate that many students entering technology-related programs still encounter challenges in areas such as mathematics, technical drawing, problem-solving, spatial visualization, and digital tool usage-skills that are critical in construction work (Jacinto, 2023).
Sicat (2025) found that construction technology students in state universities often struggle with applied mathematics, reading and interpreting plans, and understanding safety protocols. Meanwhile, Rikala et al. (2024) reported that despite students’ familiarity with basic construction concepts, gaps remain in practical skills and soft skills such as communication, collaboration, and critical thinking.
Given these challenges, developing a Student Readiness Assessment Tool tailored to Construction Technology programs becomes essential. Such a tool can help determine the preparedness of incoming and continuing students, enabling instructors to identify strengths and weaknesses across various competency domains. This study, therefore, seeks to examine the entry-level competencies and learning gaps of students enrolled in a Construction Technology program. The findings will serve as the basis for creating a comprehensive readiness assessment tool that will support curriculum planning, instructional design, and targeted training interventions.


2. methodology

The descriptive research design through the utilization of survey type, assessed the students’ entry-level competencies and learning gaps. The descriptive study was found to be suitable since it provides for systematic reporting of students' responses as they collect information directly from participants regarding their skills, knowledge, and training needs across multiple domains (Babbie, 2012).
Participants and Sampling. A sample of 54 students enrolled in the Construction Technology program comprised the participants in this study. The respondents were purposively sampled. Participants also are graduates from various strands in the senior high school making the population of enrolled in construction technology diverse.
Research Instrument. The information was collected via a structured questionnaire with 8 parts namely: the Profile of Respondents which include sex and senior high school strand; second is the Technical Skill Competency Rating Scale which is composed of 5 items testing students' basic technical drawing skill; third is the Construction Safety Rating Scale which is composed of 5 items testing students' awareness in occupational health and safety in relation to construction technology; fourth is the Mathematics and Measurement Skill Rating Scale which is composed of 5 items testing students' trade mathematics knowledge; fifth is the Problem-solving and Critical Thinking Skill Rating Scale which is composed of 5 items testing students' ability to evaluate and provide solution in construction related issues; sixth is the Communication and Teamwork Skills Rating Scale which is composed of 5 items testing students' capacity convey ideas and be a team player; seventh is the Technology and Digital Literacy Rating Scale which is composed of 5 items testing students’ ability to use computer and internet; and lastly is the Learning Gaps and Training Needs Rating Scale which is composed of 5 items testing students’ shortfall and training needs.
Statistical Treatment. Frequency and percentage were used for the respondents’ demographic profiles while weighted mean was used to assess the entry-level competencies and learning gaps.
Data Collection Procedure. The survey questionnaire was administered to the students upon obtaining informed consent. Confidentiality was assured to the respondents, and participation was voluntary for ethical considerations.
For the interpretation of results as to the students’ entry-level competencies and learning gaps, the following mean ranges were used: 3.26-4.00 (Strongly Agree), 2.51-3.25 (Agree), 1.76-2.50 (Disagree), and 1.00-1.75 (Strongly Disagree).


3. results and discussion

This section examines and explains the data collected in respect to the study aims. The findings are structured by the key variables and research issues to achieve clear awareness of the findings. Frequency, percentage, and weighted. Descriptive statistics were applied to report the participants' responses. The following discussion explains the findings in relation to previous studies, emphasizing patterns, consistencies, and differences with prior research. From the analysis, the study seeks to account the entry-level competencies and learning gaps of the students in Construction Technology course.
Table 1. Profile of Respondents (N = 54)
	Profile Variable
	Frequency (f)
	Percentage (%)

	Sex 
	
	

	Male
	38
	70.37%

	Female
	14
	25.93%

	LGBTQIA+
	2
	3.70%

	Senior High Strand
	
	

	HUMSS
	23
	42.59%

	GAS
	7
	12.96%

	TVL
	11
	20.37%

	Arts and Design
	0
	0%

	STEM
	10
	18.52%

	ABM
	3
	5.56%

	Sports
	0
	0%



For the profile of the 54 respondents, it can be stated that 70.37% are male, 25.93% are female, and 3.70% belong to LGBTQIA+. Regarding Senior High strands, most respondents come from HUMSS with 42.59%, followed by TVL and STEM with 20.37% and 18.52%, respectively. The smaller shares came from GAS at 12.96% and ABM at 5.56%. As expected, this distribution reveals a predominance of male students and a higher representation in the survey population coming from HUMSS.
Table 2. Technical Skills Competencies (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I can interpret basic construction symbols accurately.
	3.19
	Agree

	2. I can properly use common construction tools and equipment.
	3.25
	Agree

	3. I can follow standard measurement and layout procedures.
	3.15
	Agree

	4. I can perform basic construction tasks with minimal supervision.
	3.08
	Agree

	5. I can apply safety procedures when handling tools and materials.
	3.25
	Agree

	Overall Mean
	3.18
	Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)

The results reveal that respondents exhibit a moderately high level of technical skills competency, as evidenced by the overall weighted mean of 3.18, classified as Agree. The highest mean scores, both at 3.25, pertain to the proper use of construction tools and the application of safety procedures, indicating that students are most confident in areas involving tool handling and adherence to safety protocols. These competencies are essential for mitigating workplace hazards, suggesting that foundational safety training has been effectively assimilated.
Conversely, the relatively lower yet still positive scores for performing basic construction tasks with minimal supervision (𝑥̄=3.08) and following standard measurement and layout procedures (𝑥̄=3.15) suggest the presence of skill gaps related to autonomy and precision competencies typically strengthened through repeated practice and experiential learning. The ability to interpret construction drawings (𝑥̄=3.19) also falls slightly below the top-rated skills, implying a need for further reinforcement in technical reading and visualization, which are critical for higher-level construction tasks.
In the study of Harianto et al. (2025), they explored work readiness among vocational construction students in Australia. Students self-rated high on practical skills involving tools but identified weaknesses in autonomy specifically performing tasks without close supervision. Another study from Sicat (2025) assessed measurement and layout competencies among carpentry NC II trainees in the Philippines. While trainees performed well in basic measurement, performance dropped in tasks requiring multi-step precision. The study concluded that mastery in measurement skills develops gradually through repetition and performance-based assessment.
Overall, the pattern of results demonstrates that while students possess essential foundational skills, their readiness for independent and precise technical work remains developing. This highlights the importance of continued, hands-on training and scaffolded learning opportunities within construction-related programs to strengthen higher-order technical competencies.
Table 3. Construction Safety (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I follow standard safety regulations in construction sites.
	3.23
	Agree

	2. I can identify potential workplace hazards and risks.
	3.13
	Agree

	3. I consistently use appropriate personal protective equipment.
	3.37
	Agree

	4. I know how to respond to simple emergency situations.
	3.23
	Agree

	5. I follow 5s practices that maintain an orderly work area.
	3.45
	Strongly Agree

	Overall Mean
	3.28
	Strongly Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)
Based on Table 3, the mean scores for the five indicators of construction safety range from 3.13 to 3.45, all falling within the “Agree” category. The highest-rated indicator is housekeeping practices (𝑥̄=3.45), while the lowest-rated is hazard identification (𝑥̄=3.13), suggesting that respondents are more consistent in maintaining orderly work areas than in identifying workplace risks. The overall mean of 3.28 indicates that respondents strongly agree that construction safety practices are being observed.  
In the study of Capuyan (2025), he found out that civil technology students had significant gaps in practical safety training despite curricular coverage of safety protocols.
In general, the findings imply that respondents have a solid foundation in construction safety, though continuous improvement and monitoring are still necessary to ensure a safer work environment.
Table 4. Mathematics and Measurement Skills (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I can compute basic measurements (e.g. area and volume).
	3.00
	Agree

	2. I understand and use measurement tools accurately.
	3.16
	Agree

	3. I can convert measurements between different units correctly.
	3.09
	Agree

	4. I can follow computations in construction-related tasks.
	3.15
	Agree

	5. I can solve basic construction math problems independently.
	3.04
	Agree

	Overall Mean
	3.09
	Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)

Based on Table 4, the mean scores for the five indicators of mathematics and measurement skills range from 3.00 to 3.16, all falling within the “Agree” category (2.51–3.25 = Agree). The highest-rated skill is accurate use of measurement tools (𝑥̄=3.16), indicating that respondents are most confident in handling tools like tape measures and levels, while the lowest-rated skill is computing basic measurements (𝑥̄=3.00), suggesting slightly lower confidence in performing calculations such as area, volume, and perimeter. The overall mean of 3.09 implies that respondents generally perceive themselves as competent in mathematics and measurement skills relevant to construction.
Prabhashwara et al. (2022) evaluated the competence levels of building construction laborers and investigated factors related to lack of skill certification among workers. The study examined actual “hands on” competence among construction laborers, which likely involved measurement, estimation, practical geometry, and other skills related to mathematics and measurement.
Overall, while respondents demonstrate satisfactory competence, the scores indicate that there is room for further improvement to reach the “Strongly Agree” level, highlighting the potential benefit of additional training or practice in construction mathematics and measurement.
Table 5. Problem-solving and Critical Thinking Skills (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I can identify problems during construction tasks and propose solutions.
	3.15
	Agree

	2. I can analyze instructions and determine the right steps to complete a task.
	3.25
	Agree

	3. I can adjust my work approach when unexpected issues arise.
	3.15
	Agree

	4. I can make sound decisions based on available information.
	3.13
	Agree

	5. I can evaluate my own work to ensure it meets required standards.
	3.15
	Agree

	Overall Mean
	3.17
	Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)

Based on Table 5, the mean scores for the five indicators of problem-solving and critical thinking skills range from 3.13 to 3.25, all of which fall within the “Agree” category. The highest-rated skill is the ability to analyze instructions and determine the right steps to complete a task (𝑥̄=3.25), suggesting that respondents feel most confident in interpreting guidelines and identifying appropriate work procedures. Several indicators share the second highest rating (𝑥̄=3.15), including identifying problems and proposing solutions, adjusting work approaches to unexpected issues, and evaluating one’s own work showing that learners believe they are capable of troubleshooting, adapting, and ensuring work quality when situations demand it. The lowest-rated skill is making sound decisions based on available information (𝑥̄=3.13), though it still falls within the “Agree” range, indicating only a slightly lower self-assessment in judgment and decision-making.
In a similar study of Mafarja et al. (2025), students across TVET institutions demonstrated adequate problem-solving and adaptive thinking wherein it is crucial for responding to unexpected workplace challenges. Another study by Wang et al. (2022) have found that students showed moderate to high competence in analyzing tasks and solving practical problems during workshop activities.
The mean of 3.17 reflects that respondents generally perceive themselves as competent in problem-solving and critical thinking skills essential for effective performance in construction-related tasks
Table 6. Communication and Teamwork Skills (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I can follow verbal and written instructions clearly and accurately.
	3.23
	Agree

	2. I can communicate my ideas effectively during group tasks.
	3.19
	Agree

	3. I can work collaboratively with peers in construction-related activities.
	3.21
	Agree

	4. I listen actively and contribute meaningfully to team discussions.
	3.30
	Strongly Agree

	5. I show respect and professionalism when working with others.
	3.38
	Strongly Agree

	Overall Mean
	3.26
	Strongly Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)

Based on Table 6, the mean scores for the five indicators of communication and teamwork skills range from 3.19 to 3.38, with most indicators falling within the “Agree” category except for two that are rated “Strongly Agree.” The highest-rated skill is showing respect and professionalism when working with others (𝑥̄=3.38), indicating that respondents feel most confident in maintaining courteous and professional behavior in collaborative settings. This is followed by actively listening and contributing meaningfully to team discussions (𝑥̄=3.30), which also falls under the “Strongly Agree” category, suggesting that learners perceive themselves as highly engaged and attentive team members. Other indicators, such as working collaboratively with peers (𝑥̄=3.21), following verbal and written instructions accurately (𝑥̄=3.23), and communicating ideas effectively during group tasks (𝑥̄=3.19), fall within the “Agree” range, demonstrating consistent confidence in essential communication and teamwork competencies.
In the study of Hashim (2025), he found that teamwork and communication are essential soft skills for technical-vocational students with strong competence observed in collaboration, interpersonal interaction, and shared task performance.
Another study from Tushar and Sooraksa (2023) discovered that communication skills emerged as the most valuable workplace competency with graduates rated as highly competent in following instructions, communicating clearly, and demonstrating professionalism.
The overall mean of 3.26, classified as “Strongly Agree,” signifies that respondents generally view themselves as highly competent in communication and teamwork skills, which are crucial for successful coordination and cooperation in construction-related activities.
Table 7. Technology and Digital Literacy (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I can use basic digital tools (e.g., mobile apps, calculators) for construction tasks.
	3.27
	Strongly Agree

	2. I can read and interpret simple digital/online construction diagrams.
	3.02
	Agree

	3. I can search for construction-related information using digital platforms.
	3.25
	Agree

	4. I am comfortable learning new digital tools related to construction work.
	3.27
	Strongly Agree

	5. I can troubleshoot simple technical issues related to digital tools.
	3.07
	Agree

	Overall Mean
	3.18
	Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)

Table 7 states that the mean scores for the five indicators of technology and digital literacy range from 3.02 to 3.27, with most indicators falling within the “Agree” category while two indicators fall under “Strongly Agree.” The highest-rated skills are the ability to use basic digital tools for construction tasks (𝑥̄=3.27) and comfort in learning new digital tools related to construction work (𝑥̄=3.27), suggesting that respondents are highly confident and adaptable in engaging with technology commonly used in construction settings. Indicators such as searching for construction-related information online (𝑥̄=3.25), reading and interpreting simple digital diagrams (𝑥̄=3.02), and troubleshooting simple technical issues (𝑥̄=3.07) all fall within the “Agree” range, indicating that learners generally perceive themselves as capable but somewhat less confident in tasks involving digital interpretation and basic technical problem-solving. 
In the study of Zhong and Juwaheer (2024), TVET learners demonstrated strong competence in using basic digital tools and showed adaptability in learning new technologies but had lower confidence in interpreting digital diagrams and troubleshooting technical issues. Another study from Sari et al. (2022) have found that learners showed adequate skills in using calculators, measurement apps, and online resources for construction concepts, with high willingness to learn new digital tools needed for industry tasks.
The overall mean of 3.18, interpreted as “Agree,” reflects that respondents possess a solid level of digital literacy, particularly in operating basic tools and seeking information, while opportunities remain to further strengthen skills in diagram interpretation and technical troubleshooting to meet the demands of modern construction environments.
Table 8. Learning Gaps and Training Needs (N = 54)
	Indicator
	Weighted Mean
	Interpretation

	1. I need additional training to perform basic construction tasks properly.
	3.31
	Strongly Agree

	2. I find some construction concepts difficult to understand without assistance.
	2.98
	Agree

	3. I need more practice in using construction tools and equipment.
	3.28
	Strongly Agree

	4. I sometimes struggle to connect classroom lessons with hands-on activities.
	3.13
	Agree

	5. I feel I require supplementary instruction to meet entry-level expectations.
	3.17
	Agree

	Overall Mean
	3.17
	Agree


Legend:		3.26-4.00 (Strongly Agree)
2.51-3.25 (Agree) 
1.76-2.50 (Disagree)
1.00-1.75 (Strongly Disagree)

Table 8 reveals that the respondents acknowledge noticeable learning gaps and training needs in relation to their construction skills and knowledge. With an overall mean of 3.17, interpreted as Agree, the data suggests that learners generally feel the need for further instruction and support to meet the expected competencies in construction tasks. The highest-rated indicators show that respondents strongly agree that they need additional training to properly perform basic construction tasks (𝑥̄=3.31) and require more practice in using construction tools and equipment (𝑥̄=3.28). These results highlight significant gaps in practical, hands-on skills, suggesting that students may lack sufficient exposure or confidence in carrying out fundamental construction activities. Meanwhile, learners also agreed that they find some construction concepts difficult to grasp without assistance (𝑥̄=2.98) and sometimes struggle to connect theoretical lessons with hands-on applications (𝑥̄=3.13), indicating challenges in integrating classroom learning with practical experiences. Furthermore, the need for supplementary instruction to meet entry-level expectations (𝑥̄=3.17) implies that current training may not be fully adequate in preparing learners for actual industry requirements. 
In the study of Orbeta and Corpus (2024), it was identified that there are responsiveness gaps like curriculum not fully aligned with industry needs, weak industry-school links, and barriers that prevent disadvantaged youth from accessing relevant TVET programs. Another study from Technical Education and Skills Development Authority [TESDA] (2021), identified gaps in basic construction skills, tool handling, safety practices, and on-the-job application.
Overall, the responses reflect a substantial need to enhance both theoretical understanding and practical competencies to better equip students for construction-related work.


4. Conclusion

This study shows that Construction Technology students have generally good competencies in areas like technical, construction safety, mathematics and measurement, problem-solving and critical thinking, communication and teamwork, and basic technological skills. However, the findings also reveal striking areas of need for student improvement, such as performing technical tasks, making accurate measurements, interpreting construction drawings, and applying practical tool usage. Such learning gaps, coupled with calls for more training and guided practice from students, suggest that preparedness for higher levels of construction activities and real-life application is varied among the students.
These analyses confirm the notion that student readiness is multi-faceted and cannot be determined using a single competency measure. This study accordingly affirms that a Student Readiness Assessment Tool be developed to identify, in a systematic manner, the strengths of the learners and gaps to be filled prior to engaging them in complex practical activities or industry-based training. Such will enable targeted interventions by instructors, enhance instructional planning, and ultimately raise program outcomes to ensure that students are prepared for industry demands in the Construction Technology field.


5. RECOMMENDATIONS

Based on the findings of the study, it is recommended that the Construction Technology program strengthen its instructional strategies by integrating more hands-on learning opportunities, scaffolded tool-use exercises, and structured practice sessions to address students’ identified training needs. Instructors should provide additional support in technical drawing interpretation, measurement accuracy, and the execution of fundamental construction tasks to ensure that learners build strong foundational skills before progressing to more advanced activities. 
To systematically monitor these competencies, the development of a Student Readiness Assessment Tool is highly advised. This tool should be administered at the beginning of each semester or prior to laboratory-based instruction to identify learners who require remediation or enrichment. 
Moreover, program administrators and curriculum planners are encouraged to use the data generated from the assessment tool to refine course content, enhance alignment with industry standards, and ensure that training remains responsive to workforce demands. Collaboration with industry partners may also be strengthened to provide real-world exposure, updated practices, and competency-based benchmarks that further improve student preparedness. These actions will support continuous program improvement and help guarantee that students are fully equipped for the technical challenges of the construction field.


Consent

Free, Prior, and Informed Consent (FPIC) was secured from all participants before the study began. Participants were clearly informed about the objectives, scope, and procedures of the research, and their involvement was completely voluntary. They were also informed of their right to withdraw at any time without penalty or adverse consequences. To safeguard privacy, all collected data were handled with strict confidentiality: personal identifiers were anonymized, and records were securely stored to prevent unauthorized access.

Ethical CONSIDERATIONS

This study was carried out in full adherence to the ethical guidelines set forth in the 1964 Declaration of Helsinki, with utmost priority given to safeguarding the rights, dignity, and welfare of the participants. Prior to data collection, informed consent was duly obtained from all participants, and confidentiality was strictly upheld throughout the research process. Collected data were securely stored, with all personal identifiers anonymized to protect participant privacy. The authors confirm that all research procedures complied with these established ethical standards.
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