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Abstract

This study assessed the teaching of crop production in public secondary schools in Occidental Mindoro as a basis for
developing instructional activities for Technology and Livelihood Education (TLE). Specifically, it examined the
characteristics of teachers handling crop production, the extent of implementation of instructional objectives, teaching
strategies, instructional materials, facilities, and assessment techniques, as well as the challenges encountered in teaching
the subject. The study also determined whether significant differences existed between the assessments of teachers and
school heads regarding crop production instruction. A descriptive quantitative research design was employed. The
respondents consisted of 158 TLE teachers selected through stratified random sampling and 82 school heads identified
through total enumeration. Data were collected using a validated researcher-made questionnaire supplemented by
interviews and focus group discussions. Statistical tools such as frequency, percentage, weighted mean, standard deviation,
and the Mann—Whitney U Test were used to analyze the data. The findings revealed that most teachers handling crop
production were TLE majors with moderate teaching experience. The instructional objectives, teaching strategies, and
assessment techniques were generally implemented satisfactorily. However, instructional materials and facilities were
found to be inadequate in supporting effective and hands-on crop production instruction. Significant differences were
observed between the assessments of teachers and school heads across all areas of crop production teaching. Both groups
identified challenges related to limited resources, insufficient facilities, funding constraints, teacher preparation, learner
engagement, and restricted opportunities for practical learning activities. Based on the results, instructional activities were
proposed to address identified weaknesses and enhance crop production instruction. The study concluded that crop
production teaching in public secondary schools is generally satisfactory but requires improvements in instructional
resources, facilities, and professional support to strengthen learning outcomes and practical agricultural competencies. The
study contributes to SDG 4 (Quality Education), SDG 2 (Zero Hunger), SDG 8 (Decent Work and Economic Growth), and
SDG 12 (Responsible Consumption and Production) by promoting quality agricultural education and practical skill
development. Its sustainability contribution lies in strengthening educational, socio-economic, community, and
environmental sustainability through improved agricultural literacy and workforce preparedness.
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1. Introduction

Food security and climate change have increased the importance of agricultural education, transforming it from an elective
area into a developmental necessity. Within the Technology and Livelihood Education (TLE) curriculum, crop production
provides students with opportunities to cultivate, manage, and harvest crops while promoting environmental stewardship
and economic self-sufficiency. Philippine educational policies, including Republic Act No. 10533, Republic Act No.
10618, and the Gulayan sa Paaralan Program, emphasize experiential and skills-based learning in agriculture. Despite these
initiatives, challenges remain in translating policy goals into effective classroom practices, particularly in relation to
practical skill development, teacher preparedness, instructional resources, and student engagement. This study assesses the
teaching of crop production in public secondary schools in Occidental Mindoro and proposes instructional activities that
may enhance instructional effectiveness and student learning outcomes.

1.1 Background of Teaching Crop Production in Public Secondary Schools in Occidental Mindoro

Agricultural education plays a vital role in preparing students with practical competencies necessary for food production,
environmental responsibility, and livelihood development. National educational policies emphasize technical-vocational
instruction grounded in authentic learning experiences. However, many students continue to experience difficulties in soil
preparation, crop management, and the application of safe farming practices. Practical learning opportunities are often
limited despite evidence that laboratory and field-based instruction significantly improve skill acquisition and
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understanding (Pamplona, 2023; The World Bank, 2025). Student engagement in crop production is likewise affected by
the lack of interactive instructional materials and experiential activities. Saldivar (2025) emphasized that meaningful
learning requires experience-based instruction, while Garcia et al. (2024) highlighted the role of laboratory work in
developing scientific thinking and safe work habits. Teacher-related concerns further affect instructional quality, as some
educators lack specialized agricultural training and technical confidence to conduct effective demonstrations. In addition,
shortages of tools, seeds, and other agricultural resources restrict opportunities for individual practice and limit the
effectiveness of experiential learning (Mercado & Osbahr, 2023). Given the agricultural significance of Occidental
Mindoro and the widening disconnect between youth and farming, examining the teaching of crop production in the
province is necessary to support educational improvement and strengthen agricultural education.

1.2 Themes and Insights on Teacher Characteristics and Crop Production Instruction

Literature consistently identifies teacher competence, instructional practices, learning resources, facilities, and assessment
methods as critical factors influencing agricultural education. Studies show that teacher competence is closely associated
with instructional effectiveness. Anong and Gayta Jr. (2024) reported that higher teacher competence corresponded with
improved teaching practices. Similarly, Alcaide and Blancia (2024) and Basal (2022) found that effective teachers
demonstrate strong instructional competencies, classroom management skills, and the ability to design inclusive learning
experiences. However, several studies revealed concerns regarding teacher preparedness, particularly among teachers
assigned outside their specialization (Espiritu, 2020; Tingzon and Buyok, 2022; Ortiz, 2026). Research on crop production
instruction emphasizes the importance of clear learning objectives, experiential learning, and appropriate assessment
practices. Objectives guide instruction and help learners acquire targeted competencies (Singh, 2021; Schenk, 2024).
Studies further indicate that experiential and hands-on learning significantly improve agricultural skills, safety awareness,
and student attitudes toward farming (Wakiluzzaman, 2025; Sagario and Versano, 2023; Sandoval, 2023). Teaching
strategies that combine teacher-centered and learner-centered approaches support effective learning environments
(Mallilim et al., 2021; Zhang et al., 2024; Zahid and Nawab, 2025). Practical activities such as gardening, project-based
learning, and authentic farm experiences enhance student engagement and performance (Agumin, 2024; Torres and
Andicoy Jr., 2025). Instructional materials and facilities are equally important. Effective agricultural instruction relies on
modules, manuals, tools, equipment, and learning resources that support practical competency development (Bacia, 2024;
Abdala, 2024). However, many schools continue to face shortages of updated instructional materials and adequate facilities
(Bautista, 2025; Damola and Castino, 2025). Assessment practices that incorporate practical demonstrations, observations,
and performance-based tasks have also been shown to improve learning outcomes (De Vries et al., 2024; Samala, 2022;
Pregoner, 2024).

1.3 Local, National, and Global Perspectives on Agricultural and Crop Production Education

Globally, agricultural education is increasingly recognized as a response to food security concerns, workforce development,
and sustainable agricultural practices. Research highlights the need for practical agricultural training that equips learners
with competencies applicable to modern farming systems (Cruz et al., 2025). Nationally, Philippine educational reforms
emphasize competency-based technical-vocational instruction aligned with workforce requirements. Republic Act No.
10533 promotes experiential learning, while DepEd policies encourage agricultural education through programs such as
the Gulayan sa Paaralan Program. Nonetheless, studies continue to report challenges related to teacher specialization,
instructional resources, and curriculum implementation (Tingzon and Buyok, 2022; Salvador, 2025). At the local level,
Occidental Mindoro remains heavily dependent on agriculture. Despite this, limited studies have examined the
effectiveness of crop production instruction within the province. Understanding local instructional conditions is therefore
essential for strengthening agricultural education and supporting future workforce development.

1.4 Theoretical and Conceptual Foundations of Crop Production Instruction

This study is anchored on Agricultural Education Theory, Experiential Learning Theory, and the Integrative Curriculum
Approach. Agricultural Education Theory emphasizes the integration of academic knowledge and practical skill
development to improve learning outcomes and workforce readiness (Faliyandra, 2025). This perspective supports the view
that effective crop production instruction requires both conceptual understanding and practical application. Experiential
Learning Theory highlights learning through direct experience, participation, and reflection (Sagario and Versano, 2023).
Practical activities such as planting, cultivation, harvesting, and tool handling enable students to develop agricultural
competencies and deeper understanding of agricultural concepts (Mariappan, 2025; Batdi, 2024). The Integrative
Curriculum Approach promotes connections among multiple disciplines to facilitate holistic learning and interdisciplinary
understanding. Integrating crop production with biology, ecology, economics, community engagement, and information
technology enhances relevance and strengthens students’ appreciation of agriculture’s role in society (Francis et al., 2020).
Collectively, these theories support the study’s focus on improving instructional effectiveness through the integration of
knowledge, practical experiences, and interdisciplinary learning.
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1.5 Research Gaps and Rationale for Assessing Crop Production Teaching in Occidental Mindoro

Although numerous studies have examined teacher competencies, instructional practices, and challenges in agricultural
education, limited research has focused specifically on the teaching of crop production in public secondary schools in
Occidental Mindoro. Existing literature consistently identifies concerns related to insufficient instructional materials,
inadequate facilities, limited professional development opportunities, out-of-field teaching assignments, and restricted
opportunities for experiential learning (Mora et al., 2021; Paninsoro and Resurreccion, 2025; Gerona and Betito, 2025;
Manlangit, 2025). Most previous studies have investigated these issues in other regions, leaving a gap in localized evidence
regarding instructional conditions in Occidental Mindoro. This study addresses that gap by examining teacher
characteristics, instructional practices, challenges, and stakeholder assessments to generate evidence-based instructional
activities that may strengthen crop production education.

1.6 Alignment of Crop Production Education with Relevant Sustainable Development Goals (SDGs)

This study aligns with several Sustainable Development Goals (SDGs):

SDG 4 — Quality Education. The study supports the improvement of teaching strategies, instructional resources, facilities,
and assessment practices to enhance educational quality and learner outcomes.

SDG 8 — Decent Work and Economic Growth. By strengthening crop production instruction and agricultural competencies,
the study contributes to workforce preparedness and livelihood development.

SDG 2 — Zero Hunger. Agricultural education promotes knowledge and skills related to food production, supporting long-
term food security goals.

SDG 12 — Responsible Consumption and Production. Crop production education encourages responsible agricultural
practices and sustainable resource management.

1.7 Importance of Crop Production Instruction to Multidisciplinary Sustainability

The study contributes to multiple dimensions of sustainability. From a socio-economic perspective, strengthening
agricultural education helps prepare students for employment, entrepreneurship, and livelihood opportunities. From an
educational sustainability perspective, improved instructional practices support long-term learner development and
competency acquisition. The study also contributes to community sustainability by encouraging agricultural awareness
among youth and supporting local agricultural development. Furthermore, the promotion of practical farming skills and
responsible resource management supports environmental sustainability by fostering informed agricultural practices and
stewardship of natural resources.

2. Material and methods

2.1 Research Design

The study employed a descriptive quantitative research design to assess the teaching of crop production in public secondary
schools in Occidental Mindoro and to serve as the basis for proposing instructional activities for TLE. Descriptive research
was utilized to describe existing conditions and characteristics related to the teaching of crop production and to obtain
firsthand data from respondents.

2.2 Locale of the Study

The study was conducted in the public secondary schools across the eleven districts of Occidental Mindoro. The locale was
selected because of its agricultural significance and the need to examine the status of crop production instruction within
the province.

2.3 Respondents of the Study

The respondents consisted of teachers handling crop production and school heads from the eleven districts of Occidental
Mindoro. The total population included 163 TLE teachers and 82 school heads, for an overall population of 245
respondents.

2.4 Sample and Sampling Procedure

Stratified random sampling was used to determine the teacher-respondents from each district to ensure proportional
representation. Using the Raosoft sample size calculator with a 5% margin of error, the required sample size for teachers
was computed at 158 respondents. Meanwhile, all 82 school heads were included through total enumeration because of the
manageable population size. The distribution of respondents was proportionally allocated across the eleven districts to
maintain balanced representation.

2.5 Research Instrument

The study utilized a researcher-made questionnaire as the primary data-gathering instrument, supplemented by focus group
discussions and interviews to enrich the findings. The questionnaire was developed based on the objectives of the study,
related literature, interviews, and the researcher’s observations regarding the teaching of crop production. The instrument
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consisted of three parts. The first part gathered information regarding the respondents’ profile. The second part assessed
competencies related to crop production instruction, while the third part focused on school practices in teaching the subject.
The questionnaire underwent a systematic process of construction and validation. Initial drafts were reviewed by the
research adviser and revised based on recommendations. Subsequently, experts in the field evaluated the instrument for
content validity. A pilot test involving 30 elementary teachers handling Crop Production was conducted to determine
validity and reliability. The collected data were analyzed by a statistician, and Cronbach’s alpha was used to assess internal
consistency. The instrument obtained a Cronbach’s alpha coefficient of 0.78, indicating acceptable reliability and
confirming its suitability for the actual conduct of the study. The questionnaire was administered after securing approval
from the Office of the Schools Division Superintendent. Distribution and retrieval were conducted through personal visits,
printed questionnaires, online communication, and Google Forms to maximize accessibility, convenience, and response
rates. Responses were measured using a four-point Likert scale. Scores ranged from 1 to 4, corresponding to Strongly
Disagree, Disagree, Agree, and Strongly Agree, respectively. Verbal interpretations were assigned to facilitate the analysis
of numerical results.

2.6 Data Gathering Procedure

The researcher first secured permission from the appropriate educational authorities before conducting the study. After
approval was granted, coordination was made with school administrators, TLE teachers, and school heads. The
questionnaires were then distributed and collected through both face-to-face and online methods. Upon completion of data
collection, the responses were organized and submitted to a statistician for processing. The resulting data were subsequently
analyzed and interpreted to address the objectives of the study.

2.7 Data Analysis Techniques

Several statistical tools were employed to analyze the collected data. Frequency and percentage were used to describe the
distribution of respondents and summarize categorical data. Weighted mean was utilized to determine the respondents’
assessments of crop production instruction by computing average ratings based on assigned weights. Standard deviation
was used to determine the consistency and variability of responses. The Mann-Whitney U Test was employed to determine
whether significant differences existed between the assessments of teachers and school heads.

2.8 Ethical Considerations

The study adhered to established ethical principles throughout the research process. Informed consent was secured from
all participants after providing information regarding the study’s purpose, procedures, potential benefits, and possible risks.
Participation was voluntary, and respondents were informed of their right to withdraw at any stage without penalty.
Confidentiality and anonymity were maintained by protecting respondent identities and securely storing all collected
information. The study avoided any form of coercion and ensured that participants would not experience physical,
psychological, or social harm. The perspectives of both teachers and school heads were treated with respect, and findings
were presented objectively and without bias. The ethical use of research results was emphasized to support the improvement
of crop production instruction and professional development initiatives. Throughout the study, participant welfare, trust,
and research integrity were prioritized to uphold the standards of educational research.

3. Results and Discussion

3.1 Characteristics of Teachers Handling Crop Production
3.1.1 Field of Specialization

The findings revealed that the majority of both teachers and school heads were TLE majors, indicating that most
respondents possessed educational backgrounds aligned with crop production instruction. However, a considerable
proportion of respondents were non-TLE majors, particularly among school heads. This finding suggests that most teachers
possess the foundational knowledge necessary for teaching both theoretical and practical aspects of agriculture.
Nevertheless, the presence of non-specialists highlights the need for continuous professional development and technical
support. This supports the findings of Tingzon and Buyok (2022), who noted that out-of-field teachers often encounter
difficulties teaching TLE subjects. Likewise, Abella et al. (2021) emphasized that teaching outside one's specialization
may negatively affect instructional effectiveness and student outcomes.

3.1.2 Years of Teaching Experience
Most teachers belonged to the 6—15 years teaching bracket, indicating that the majority were in the middle stage of their
professional careers. Fewer respondents were classified as beginning or highly experienced teachers. The predominance of
mid-career teachers suggests a balance between experience and openness to instructional innovation. Their teaching
experience may contribute positively to classroom confidence and instructional quality. This finding supports Hussain,
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Khan, and Bidar (2022), who emphasized that teaching experience increases teachers’ confidence and effectiveness in
delivering instruction.

3.2 Assessment of Crop Production Teaching
3.2.1 Achievement of Learning Objectives

Both teachers and school heads generally agreed that the objectives of crop production teaching were being attained. Strong
ratings were given to the identification of farm tools, equipment, and workplace hazards. Lower ratings were observed in
more technical competencies such as farm layout design, irrigation planning, preventive maintenance, safety
implementation, and the application of planting systems. The findings indicate that teachers are more confident in
delivering foundational competencies than advanced technical skills. While tool identification and safety awareness were
strengths, practical and technical applications remain areas for improvement. These findings are consistent with Cristobal
(2024), who reported that teachers effectively utilized agricultural materials, but differ from Torres and Andicoy Jr. (2025)
and Villacorta and Arnado (2023), who found stronger implementation of practical agricultural activities. The results
suggest a need for enhanced training, improved facilities, and additional opportunities for practical learning experiences.

3.2.2 Teaching Strategies

Teachers and school heads positively assessed the teaching strategies employed in crop production classes. High ratings
were observed in student participation, cooperative learning, differentiated instruction, and learner engagement. Lower
ratings were given to technology integration, project-based learning, and educational games. The results indicate that
teachers effectively create participatory learning environments but face challenges in implementing innovative and
technology-based approaches. Limited resources and insufficient access to modern technology may explain these lower
ratings. This finding supports Tingzon and Buyok (2022), who noted that resource limitations and instructional constraints
create challenges in the effective delivery of TLE subjects. The results also suggest the need for capacity-building programs
that strengthen teachers’ skills in technology integration and student-centered pedagogies.

3.2.3 Instructional Materials

Teachers generally disagreed that instructional materials were adequate, while school heads expressed agreement. Both
groups strongly agreed that online materials and interactive resources supported instruction. However, respondents reported
shortages of reference materials, supplementary resources, equipment, and community partnerships. The findings suggest
a discrepancy between the perceptions of classroom implementers and school administrators. Teachers directly experience
limitations in resources and instructional materials, while school heads may view available materials as generally sufficient.
These findings support Abayan et al. (2021), who reported that inadequate instructional resources limit meaningful learning
opportunities. Similarly, Tingzon and Buyok (2022) emphasized that insufficient resources create additional challenges,
particularly for teachers teaching outside their specialization.

3.2.4 Facilities

Teachers disagreed that schools possessed adequate facilities for crop production instruction, while school heads generally
expressed agreement. Both groups acknowledged the availability of lecture rooms and school clinics but reported
deficiencies in laboratories, greenhouses, demonstration farms, agricultural equipment, and specialized facilities. The
findings reveal that theoretical instruction is adequately supported, whereas practical agricultural learning remains
constrained by insufficient facilities and equipment. These results align with Accad and Dordas (2025), who identified
inadequate facilities and funding as barriers to quality instruction. Improving agricultural infrastructure is therefore
essential to strengthen experiential learning opportunities.

3.2.5 Assessment Techniques
Both teachers and school heads strongly agreed that assessment practices were effective. High ratings were observed in
providing feedback, maintaining student records, using assessment results for instructional improvement, and supporting
remediation. Lower ratings were given to practical assessment tools and alignment between assessments and learning
objectives. The findings suggest that assessment systems are generally effective and supportive of student learning.
However, the lack of facilities and equipment limits opportunities for authentic and performance-based assessments. This
observation supports Cristobal (2024), who reported that teachers often rely on simpler forms of assessment because of
limited opportunities for field-based evaluation. The results indicate the need to strengthen practical assessment strategies
aligned with agricultural competencies.

3.3 Differences Between the Assessments of Teachers and School Heads

Statistical analysis using the Mann—Whitney U Test revealed significant differences between the responses of teachers and
school heads across all areas, including objectives, teaching strategies, instructional materials, facilities, and assessment
techniques. The null hypothesis was therefore rejected. The findings indicate that school heads consistently rated crop
production teaching more positively than teachers. This difference may stem from the distinct roles of the two groups.
School heads tend to evaluate programs based on policies and administrative expectations, whereas teachers directly
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experience classroom realities, resource shortages, and implementation challenges. The findings support Escanda (2024),
who emphasized that effective teaching requires both institutional support and sufficient resources. The results underscore
the need for stronger communication and collaboration between teachers and school leaders to establish a shared
understanding of instructional conditions and priorities.

3.4 Challenges and Constraints in Teaching Crop Production

The findings revealed that both teachers and school heads strongly agreed that significant challenges affect crop production
instruction. Teachers identified limited access to instructional resources, inadequate facilities, insufficient funding, lack of
equipment, and limited time for practical activities as major concerns. School heads identified low student interest,
inadequate time for hands-on learning, diverse learner needs, excessive workloads, and insufficient teacher training as
primary challenges. These findings indicate that both groups recognize substantial barriers to effective crop production
instruction, although they differ regarding the most pressing concerns. Teachers emphasized material and facility-related
constraints, while school heads focused more on learner engagement and instructional time. These results support Geraldizo
and Dabasol (2022), Agumin (2024), Gerona and Betito (2025), and Salvador (2025), who identified resource shortages,
insufficient training, and limited practical opportunities as persistent challenges in agricultural education. Addressing these
concerns requires improved resource allocation, expanded professional development opportunities, stronger industry and
community partnerships, and instructional approaches that maximize available resources.

3.5 Proposed Instructional Activities

The study proposed instructional activities designed to address the weaknesses identified in crop production teaching. The
proposed activities focused on improving technical competencies, teaching strategies, instructional materials, facilities
utilization, assessment practices, and the major challenges encountered by teachers. The proposed activities emphasize
experiential learning, project-based approaches, technology integration, practical assessment methods, and resource
maximization. They seek to strengthen teachers’ confidence, improve student engagement, and bridge the gap between
theoretical instruction and practical agricultural skills. These recommendations are supported by Fadlillah et al. (2024),
Akem (2025), Yan and Adrian (2025), and Braydent and Fajar (2025), whose studies highlighted the effectiveness of
hands-on learning, digital technologies, project-based learning, and simulation-based approaches in agricultural education.

4. Conclusion & Recommendations

The study found that crop production instruction in public secondary schools in Occidental Mindoro is generally handled
by qualified and experienced TLE teachers. While the objectives, teaching strategies, and assessment techniques were
generally implemented satisfactorily, limitations in instructional materials and facilities constrained the effective delivery
of hands-on learning experiences. Significant differences existed between the assessments of teachers and school heads
across all areas of crop production teaching, indicating varying perceptions regarding instructional practices and resource
availability. Both groups acknowledged the presence of challenges related to resources, facilities, and instructional support.
The proposed instructional activities were developed as a response to the identified instructional gaps and challenges in
crop production teaching.

The proposed instructional activities should first undergo expert validation prior to implementation. School administrators
should strengthen the provision of instructional materials and improve facilities to support effective and safe crop
production instruction. Regular collaborative discussions between teachers and school heads should be conducted to
promote a shared understanding of instructional objectives, teaching strategies, assessment practices, and resource needs.
Professional development programs, including training and workshops, should be provided to enhance teachers’
competencies in both theoretical and practical aspects of crop production. Future studies may employ qualitative or mixed-
method approaches to generate deeper insights into crop production instruction.

The study was limited to public secondary schools in Occidental Mindoro and focused on the perceptions of TLE teachers
and school heads regarding crop production instruction. Data were primarily gathered through a researcher-made
questionnaire, making the findings dependent on the responses and perceptions of the participants. The investigation was
confined to the variables examined, namely teacher characteristics, objectives, teaching strategies, instructional materials,
facilities, assessment techniques, and challenges encountered in teaching crop production. Consequently, factors beyond
the scope of the study were not considered in the analysis.
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Compliance with ethical standards

The authors conducted this study in accordance with established ethical principles in educational research. Throughout the
research process, the authors prioritized participant welfare, voluntary participation, confidentiality, anonymity, and
research integrity. Appropriate permissions were secured prior to data collection, and all information gathered was handled
responsibly and reported objectively to ensure the ethical conduct of the study.
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