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	This study aims to identify the elements required for the development of the Agro-Business Module “From Farm to Table” and validate the Agro-Business Module “From Farm to Table” based on hydroponic crop cultivation to support teacher’s instruction for Students with Special Educational Needs (SEN). The development of this module was undertaken to meet the needs of practical learning, systematic, and entrepreneurship-oriented vocational skills teaching in line with the basic agricultural Vocational Skills Curriculum Document (DKKV). The module adopts a hands-on approach covering the entire “From Farm to Table” process, from seed germination and hydroponic cultivation to harvesting, processing, and marketing. The research design adopted a module development study approach involving three main phases: needs analysis, module design and development, and evaluation. Data for the need analysis phase were collected through interviews with two lecturers from the Faculty of Technical and Vocational Education and three special education teachers with experience in agriculture and SEN instruction. Findings from the needs analysis indicate that hydroponic cultivation activities are highly suitable for the SEN context due to their short cultivation period, ease of management, safety, and ability to enhance students’ understanding through hands-on learning. Expert validation results revealed that the developed module achieved its objectives, was appropriate, and presented information clearly for special education teaching. The module was also found to be effective in assisting teachers to plan and implement instruction in a more structured manner, while increasing active engagement among SEN students in learning activities. In conclusion, the Agro-Business Module “From Farm to Table” has the potential to serve as a practical and relevant instructional support material for special education teachers and to contribute holistically to the development of vocational and entrepreneurial skills among SEN students.
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[bookmark: _Hlk219619382]1. Research Background

Students with Special Educational Needs (SEN) are a group of learners who have unique cognitive, physical, social, or emotional needs that require appropriate teaching and learning approaches. According to Mohd Kamil et al., [15],  a literature review indicates that students with special needs require the mastery of life skills and independent living skills to support their participation in inclusive education and their daily lives. In addition, learning approaches that emphasize direct experience through practical activities have been shown to support the development of interpersonal skills and social acceptance among students with special educational needs, demonstrating that experiential-based methods not only enhance conceptual understanding but also promote students’ social well-being in inclusive learning environments [18]. 
However, the reality in schools indicates that teaching approaches for Students with Special Educational Needs (SEN) remain largely academically oriented and teacher-centred, despite the recommendation of various pedagogical approaches that are more contextual and student-centred. Studies have found that the implementation of practical, contextual, and student-centred teaching strategies in special education and inclusive classrooms is still limited, resulting in fewer opportunities for SEN students to engage in enjoyable and meaningful learning experiences [14]. This situation causes SEN students to experience difficulties in understanding the concepts being taught, reduced motivation to learn, and a failure to develop confidence and skills that can be applied in real-life situations. Research shows that students with special educational needs often experience low self-confidence and intrinsic motivation, particularly when faced with complex learning tasks that are insufficiently supported by appropriate pedagogical approaches [12]. In addition, literature reviews have reported that the academic self-concept of SEN students in inclusive education settings remains at a low level, which is closely associated with their engagement, achievement, and ability to apply learning in authentic contexts [22]. Furthermore, some special education teachers may have limited exposure to innovative teaching methods that are aligned with students’ needs.
Therefore, modern agricultural fields such as hydroponics offer significant potential as a skill-based learning approach that can be adapted to the capabilities of SEN students. This method allows students to be directly involved in practical activities, enhances conceptual understanding, and builds skills through real experiences [3]. Hydroponics is a method of growing plants without soil using nutrient solutions, which can be implemented on a small scale, is easy to maintain, and produces results in a short period. This method not only allows students to be directly involved in the planting process but also provides opportunities for them to learn through observation, practical exercises, and real-life experiences. Literature studies show that an experiential learning approach, where students are actively involved in practical activities, can enhance conceptual understanding and foster more meaningful learning when real-world experiences are integrated into teaching and learning [38]. 
However, there is still a lack of learning modules specifically developed to integrate hydroponic activities in the context of SEN education. According to Choo Siang in the PPKI Management Report of SMK Tabuan Jaya (2022–2023), the school implemented a hydroponics project as part of manipulative skills training for SEN students. These activities aim to develop the sensory and motor skills of SEN students and prepare them for career transitions. However, there is no reference to a formal learning module specifically designed for SEN learners.
In addition, Existing modules are usually general, did not consider students’ cognitive, psychomotor, social abilities, and lack the integration of holistic learning concepts. Beside, the use of teaching aids that are  unsuitable for the needs and abilities of students with special educational needs makes this issue more serious and challenging to address. Furthermore, the lack of systematic and appropriate modules for the widespread implementation of hydroponics is also a crucial issue, which explains why this Agro-Business module needs to be developed to support teachers’ instruction for Students with Special Educational Needs (SEN).
Therefore, this study aims to address these issues by developing the “From Farm to Table” Agro-Business Module focusing on hydroponic cultivation for SEN students. The module provides an engaging and effective teaching platform for SEN teachers, supports students’ self-confidence, social skills, and practical abilities, and promotes environmental sustainability and healthy lifestyles through hydroponic farming and the consumption of fresh, nutritious produce.
The “From Farm to Table” approach have a unique approve which provide complete guidance for SEN teachers from planting, maintenance, and harvesting, food preparation follow by sales and marketing. This concept not only empowers farming skills but also enhances students’ understanding of the importance of healthy eating and food safety and also can apply entrepreneurship knowledge within SEN students.

2. Research Objectives

The following are the research objectives for the development of this module :
i.	Identifying the elements required for the development of the Agro-Business Module “From Farm to Table” : Hydroponic Crop Cultivation for teacher’s instruction of Students with Special Educational Needs (SEN)
ii.	Developing the Agro-Business Module “From Farm to Table” : Hydroponic Crop Cultivation for teacher’s instruction of Students with Special Educational Needs (SEN)
iii.	Determining the validity of the Agro-Business Module “From Farm to Table” : Hydroponic Crop Cultivation for teacher’s instruction of Students with Special Educational Needs (SEN) based on expert opinions

3. Methodology

This study applied a developmental research approach, focusing on the production and evaluation of the Agro-Business Module “From Farm to Table” for SEN teacher instruction. Developmental research was chosen because it is suitable for examining the design, development, and evaluation of instructional materials that are specific to a particular context or target group [27]. This study was conducted using the ADDIE Model (Analysis, Design, Development, Implementation, and Evaluation), a widely used instructional design model in the creation of teaching materials across various contexts [21]. 
This need analysis and validation phase in this study employed a qualitative method that emphasizes exploration and in-depth understanding of the requirements, effectiveness and appropriateness of the Agro-Business Module “From Farm to Table” for SEN teacher instruction. Data were collected through interviews with expert panels, comprising special education teachers and lecturers which have 5 years and above experience in urban agriculture at Faculty of Technical and Vocational Education, UPSI. This method was selected because it allows participants to share richer and more detailed experiences, insights, and suggestions regarding the implementation of the hydroponics module [11]. The use of a qualitative design also aligns with Richey and Klein’s [27] recommendation that qualitative approaches are advantageous in the development and evaluation of instructional materials, as they can reveal the meaning, context, and practical value of materials from the users’ perspective. 
The data obtained from the interviews were analyzed thematically to identify patterns, themes, and specific needs relevant to hydroponic instruction for SEN students. This analysis enables the researchers to gain a clearer understanding of critical aspects that must be considered in the development and implementation of the module to meet the needs of teachers and SEN students more effectively [8]. 
Overall, the design of this study places full emphasis on exploring the experiences and perceptions of the participants to ensure that the Agro-Business Module “From Farm to Table” is designed, developed, and tailored to the actual needs of teachers and SEN students in terms of implementation, effectiveness, and instructional suitability.

Research Procedure Based on the ADDIE Model:

i. Analysis Phase

A needs analysis was conducted to identify the actual requirements and preferences of special education teachers (SEN) and lecturers from the Faculty of Technical and Vocational Education (FTV) in the development of the Agro-Business Module “From Farm to Table” based on hydroponic cultivation. The process began with semi-structured interviews with both groups of respondents to obtain in-depth information regarding their experiences, challenges, and needs in implementing practical and agricultural instruction for SEN students. Special education teachers were interviewed to obtain a realistic overview on how to teach in the classroom by special education teachers. Therefore, the responses obtained will be analyzed to help identify key elements for the development of the “From Farm to Table” Agro-Business Module that can support teachers’ instruction in the classroom. In addition, a lecturer specializing in urban agriculture from Universiti Pendidikan Sultan Idris was also interviewed, with the role of providing an analysis of the suitability of the activities and hydroponic systems to be used by Students with Special Educational Needs, in order to prevent any undesirable risks.
The interview data were transcribed and thematically analyzed to identify key themes, including limitations in learning resources, the need for visual and practical teaching aids, basic hydroponic farming knowledge, and learning strategies suitable for SEN students. Understanding these needs ensures the module is relevant and effective in supporting SEN teachers in helping students comprehensively master modern agricultural concepts and skills.

ii. Design Phase

The design and content of the “From Farm to Table” Agro-Business Module based on hydroponic cultivation were systematically planned according to constructivist learning principles to ensure suitability for both teachers and Students with Special Educational Needs (SEN). The module emphasizes student-centered learning, real-life experiences, and active knowledge construction among MBPK through structured hydroponic activities such as seed germination, crop maintenance, harvesting, and product marketing. These activities allow MBPK to explore, experiment, and understand agricultural and entrepreneurial concepts through direct experience. Teachers assume the role of facilitators by guiding students through questioning, discussion, and reflection rather than one-way instruction, enabling students to connect new knowledge with prior experiences and develop more meaningful and contextual understanding. Additionally, collaborative and problem-solving activities embedded in the module promote social interaction and active learning, aligning with constructivist principles that view learning as most effective when students actively construct knowledge through real-world experiences. Accordingly, these principles underpin the development of the Agro-Business Module to ensure engaging and effective teaching and learning for SEN students. The module includes a teacher’s guide and daily lesson plans, foundational hydroponics theory, step-by-step illustrated practical procedures, activity sheets, formative assessment instruments, and creativity and entrepreneurship elements such as producing value-added products from harvested crops.
Moreover, the module emphasizes student-centered learning through clear language, supportive visuals, and progressive hands-on activities, enabling SEN students to conduct hydroponic projects confidently and independently. Its flexible and inclusive design allows teachers to adapt learning according to students’ needs and abilities, creating practical and meaningful experiences. The module was designed using Canva in B5 size.

iii.  Development Phase

The development of the Agro-Business Module “From Farm to Table”, based on hydroponic cultivation, was carried out in a planned and systematic manner using Constructivist Theory. At this stage, findings from the analysis phase were used as the foundation for designing a module that is relevant and addresses the actual needs of SEN teachers.
The module’s content was developed according to constructivist learning principles, emphasizing active learning, concrete experiences, and adaptation to students’ levels. Agro-Business modules include a detailed teacher’s guide, daily lesson plans, fundamental hydroponics theory, step-by-step illustrated practical procedures, activity sheets, and formative assessment instruments. All content is designed to be easily understood and implemented progressively according to students’ abilities. In addition, the module’s development emphasizes the use of clear visuals and concise language, while incorporating entrepreneurship elements, such as producing products from harvested crops. Hands-on approaches and project-based learning are used to help SEN students progressively develop practical skills under teacher guidance.
Overall, as shown in Figure 1, the module aims to provide teachers with a comprehensive, flexible, and inclusive teaching resource that facilitates the teaching process while enhancing SEN students’ ability to understand and apply modern agricultural concepts through hydroponic cultivation.

(a) Determination of Module Objectives

The determination of module objectives is a crucial initial phase in the module development process, as these objectives form the foundation for content design, instructional strategies, and assessment methods. Accordingly, the objectives were clearly defined, specific, measurable, and aligned with the cognitive, physical, and social abilities of SEN students to ensure feasible and effective learning.
These objectives cover both theoretical knowledge, such as identifying types of hydroponic crops and understanding basic hydroponic concepts, and practical skills, including the ability to carry out the cultivation process progressively from seed germination to harvesting. In addition, the module includes objectives related to basic entrepreneurial skills, providing SEN students with early exposure to the world of work and foundational agricultural practices.
Each objective developed is directly aligned with the (Dokumen Kurikulum Kemahiran Vokasional, DKKV) syllabus and integrates cross-curricular elements such as communication skills, moral values, and entrepreneurship to ensure a holistic and integrated learning experience. Through well-planned objective setting, the module provides clear instructional direction, supports the achievement of intended learning outcomes, and guides teachers in delivering instruction in a more structured, accessible, and focused manner that addresses the specific needs of SEN students in basic agricultural education.
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Fig. 1. Front page of Agro-Business Module

(b) Selection of Module Content and Structure

The selection of the module content and structure in this study was systematically and progressively planned to ensure that learning occurs in an organized, continuous, and learner-appropriate manner. Accordingly, the module is divided into three interrelated main chapters, structured based on the principle of progression from foundational knowledge to application (see Figure 2)..
Chapter 1: Introduction to Hydroponics aims to provide students with a conceptual understanding of the definition, concepts, importance, and types of hydroponic systems as foundational knowledge before advancing to practical components.
Next, Chapter 2: Hydroponic Cultivation Procedures emphasizes detailed implementation steps, including the preparation of materials, planting techniques, crop maintenance, pest control, and the harvesting of salad crops. This chapter is designed to develop students’ practical skills and confidence through hands-on, experiential learning.
Finally, Chapter 3: Entrepreneurial Practices is included to connect technical knowledge and skills with economic value-added elements. In this chapter, students are introduced to basic entrepreneurship concepts such as production, marketing, and management of harvested salad crops.
Overall, the module structure is developed progressively to ensure learning continuity, a balance between theory and practice, and support the achievement of comprehensive learning objectives. Accordingly, the module is organized into the following main chapters:

●	Chapter 1 : Introduction to Hydroponics
●	Chapter 2 : Hydroponic Cultivation Procedures
●	Chapter 3 : Entrepreneurial Practices
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Fig. 2. Content part of Agro-Business Module

(c)  Teaching Approaches and Methods

This module is designed with a strong emphasis on a student-centered approach to ensure that Students with Special Educational Needs (SEN) are actively engaged in the learning process rather than relying solely on teacher explanations. Its implementation incorporates various teaching strategies, including visual materials, teacher demonstrations, hands-on learning, and practical activities that enable students to learn through real-life experiences.
The use of visual elements such as images, pictorial charts, and step-by-step illustrations helps students with special educational needs (SEN) understand concepts more easily, as visual information presentation can break down complex learning processes into clear, structured, and easy-to-follow steps. Studies have shown that the use of illustrated instructions in instructional materials can enhance students’ understanding, as visuals function as cognitive supports that help learners comprehend the sequence of actions before performing them independently [13]. In addition, the systematic integration of visual elements into learning modules has been found to reduce cognitive load and improve students’ ability to process information effectively, thereby supporting students who require visual support, including those with special educational needs [5]. Therefore, direct demonstration as a teaching method provides a clear representation of how an activity is carried out before students perform it themselves.
In addition, the module provides instructions that are organized clearly, concisely, and sequentially to facilitate effective teaching and help SEN students follow each step without confusion. This step-by-step approach, as can be seen in Figure 3, allows students to understand each process in a structured manner and reduces cognitive load. The module’s activities also prioritize safety, ensuring that the materials and equipment used are appropriate and pose minimal risk to SEN students.
Furthermore, the module’s activities are engaging and interactive, enhancing motivation while supporting SEN students’ gross and fine psychomotor skills, such as hand–eye coordination and tool manipulation. Overall, the module fosters both academic learning and the development of motor skills and self-confidence.
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Fig. 3. Concise and easy to understand Agro-Business Module notes

(d)	 Evaluation and Continuous Assessment Elements

Assessment elements and continuous evaluation are integral to the module, enabling comprehensive monitoring of SEN students’ learning. Each chapter includes rubric-based instruments to assess conceptual understanding, practical skills, and social skills. Conceptual understanding is assessed through written activities, question-and-answer sessions, or observations of students’ comprehension of the concepts taught (see Figure 4). Practical skills are evaluated based on students’ ability to perform hands-on activities, such as setting up hydroponic systems and properly maintaining crops. In addition, SEN students’ social skills are also emphasized through observations of their cooperation, communication, and behavior during group activities.
This continuous assessment approach enables teachers to identify students’ levels of mastery progressively and to recognize their strengths and weaknesses in each chapter. Through systematic evaluation, teachers can adjust instructional strategies when students require additional support. This approach also ensures that students’ learning progress is monitored consistently, rather than being assessed only at the end of instruction. Overall, the continuous assessment elements incorporated in this module are not only intended to measure student achievement but also to support a more inclusive, flexible, and learner-centered learning process that focuses on the individual needs of SEN students.
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Fig. 4. Evaluation and continuous assessment tested for SEN students

(e) Integration of Entrepreneurship and Healthy Nutrition Elements

The integration of entrepreneurship and healthy nutrition elements in this module aims to provide holistic exposure for Students with Special Educational Needs (SEN) through meaningful and experiential learning. Figure 5 shows that the module incorporates practical activities such as preparing salads from hydroponically grown produce, alongside exposure to healthy eating concepts to enhance students’ awareness of the importance of a balanced diet.
In addition, basic entrepreneurial activities such as income generation, sales recording, and interaction with the school community help SEN students develop social, mathematical, and communication skills in practical, contextual ways.
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Fig. 5. Entrepreneurship elements applied



iv. Implementation Phase

The implementation of hydroponic cultivation in the Agro-Business Module “From Farm to Table” involves practical learning, where the researcher, along with a group of SEN students, personally carried out each stage of planting in a hands-on manner (see Figure 6). Activities began with preparing basic equipment, such as planting containers, growth media, and nutrient solutions, followed by sowing seeds and caring for seedlings until maturity.
In addition, the researcher observed and recorded plant growth continuously to evaluate the effectiveness of the hydroponic techniques used. Through this project-based learning approach, the researcher concluded that SEN students would have the opportunity to acquire practical skills in modern agriculture, while also developing responsibility and independence, thereby providing them with a more suitable and meaningful learning experience.
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Fig. 6. Hydroponic projects implemented by the researcher
	
v. Evaluation Phase

The “From Farm to Table” Agro-Business Module was evaluated and validated by experts to ensure its content, design, and implementation are appropriate, high-quality, and aligned with SEN teaching objectives. Reviews and feedback were obtained from SEN teachers and lecturers specializing in hydroponics and instructional material development. Experts assessed the module’s language and visuals, technical hydroponic content, project-based learning effectiveness, and classroom relevance. Using qualitative interviews, feedback was recorded, transcribed, and analyzed to identify the improvement. Therefore, this expert evaluation and validation are crucial to ensure that the developed module is relevant, practical, and capable of making a significant impact on the teaching of SEN teachers and the learning of SEN students.

4. Results And Discussion

The discussion of the study findings examines the results of interviews with lecturers and special education teachers who evaluated the Agro-Business Module “From Farm to Table” from the perspective of the study objectives, namely identifying the required elements, developing the module, and determining its validity.


Summary of Objective 1 : Identifying the elements required for the development of the Agro-Business Module “From Farm to Table” : Hydroponic Crop Cultivation for SEN Teacher Instruction

First, the elements required in module development include a clear content structure, consistent learning objectives, and teaching and learning (T&L) steps that are easy to understand and appropriate to the abilities of Students with Special Educational Needs (SEN). In this study, the objective of identifying the elements of module development was achieved when the findings from the needs analysis interviews revealed that an effective module should have clear learning objectives aligned with the curriculum, relevant content, appropriate teaching strategies encompassing both theory and hands-on activities, as well as a student-centred approach [19]. The same study emphasised that inclusive learning design should consider individual needs through the adaptation of the learning process to help students achieve their full potential [19]. In addition, another study found that in the context of modern inclusive T&L, teachers should employ inclusive practices that encompass affective, behavioural, cognitive, competency, and awareness aspects to maximise the participation of students with diverse needs, including in online learning and through the use of educational technology as a support tool [7]. These inclusive practices include content adaptation, the use of multi-format instructional materials, and continuous assessment that enables teachers to formulate T&L strategies appropriate to students’ abilities.
Therefore, these elements are aligned with the principles of inclusive pedagogy, which emphasise content adaptation, flexible teaching strategies, appropriate teaching aids, and active student engagement in learning activities. This approach is crucial for special education as it maximises the learning experiences of every student regardless of their level of ability, while fulfilling the principles of inclusive education that require T&L strategies to be modified and adapted according to individual needs throughout the learning process [19]. 

Summary of Objective 2 : Developing the Agro-Business Module “From Farm to Table” : Hydroponic Crop Cultivation for SEN Teacher Instruction

Second, in module development, the research data found that the module needs to be developed systematically with step-by-step instructions, the use of supporting media such as images and diagrams, and the integration of entrepreneurial components as well as practical projects such as the sale of hydroponic salad produce. This process reflects an active learning approach and project-based learning (PBL), which can enhance the engagement of Students with Special Educational Needs (SEN) in teaching and learning (T&L) by providing real-world experiences, particularly in the context of agro-business and vocational skills [24]. In this study, the objective of developing the Agro-Business Module was achieved because module development is important in encouraging SEN teachers to carry out teaching activities in the classroom more easily and in a more structured manner, while also taking into account essential elements required to produce a high-quality module. A study on the development of interactive digital modules for SEN students showed that the use of structured and interactive digital modules can enhance students’ understanding, motivation, and confidence in vocational learning, while simultaneously assisting teachers in implementing T&L more effectively [37]. In addition, studies on the development of adaptive technology-based modules emphasise that learning modules tailored to the needs of SEN students can improve access, quality, and learning effectiveness by enabling the adaptation of content, methods, and the pace of T&L according to individual abilities [20]. 
Practical activities such as sowing, fertilising, and harvesting crops not only provide manipulative experiences but also develop a deeper conceptual understanding while fostering life skills and social skills [24]. The study respondents also emphasised the need to provide safety guidelines, assessment training, and enrichment materials such as demonstration videos as important strategies in supporting T&L and strengthening the usability of the module for teachers without an agricultural background.
These findings are also consistent with other studies showing that interactive, visual, and easily accessible learning materials can enhance students’ motivation, understanding, and confidence in vocational and practical T&L [23]. Overall, the integration of active learning approaches, PBL components, and interactive media has been proven to support students’ learning experiences holistically and to help overcome traditional challenges in teaching vocational skills to SEN students.

Summary of Objective 3 : Determining the validity of the Agro-Business Module “From Farm to Table” : Hydroponic Crop Cultivation for SEN Teacher Instruction based on expert opinions

Third, in the context of module validity based on the views of experts and special education teachers, the interview reports indicate that the module is considered pedagogically valid because it provides relevant, clear content and offers comprehensive guidance for the T&L of SEN teachers. Teachers’ understanding of the module improved after exposure to its content, particularly when the module detailed hydroponic procedures and linked them practically with entrepreneurial elements such as sales and cost calculation. This shows that the third objective of the study was achieved, as teachers provided positive feedback on the content and structure of the guidance [35]. 
Furthermore, the module is not merely theory-based but can be integrated into actual teaching practices, emphasising holistic learning and systematic project planning. This aligns with the principles of Universal Design for Learning (UDL), which emphasise multiple means of engagement, representation, and expression to help SEN students explore content through different approaches [30]. This approach strengthens the relationship between responsive teaching strategies and the effectiveness of T&L in inclusive special education.
In addition, systematic studies indicate that the use of digital technology as a support for inclusive pedagogy can enhance the learning experiences of students with special needs through visual, interactive, and adaptive resources, while also assisting teachers in planning and assessing learning effectively [34]. Such technology integration is an essential element in ensuring that learning modules are not only easy to understand but also dynamic and engaging for various learning styles.
Moreover, research on inclusive pedagogy in Malaysia shows that the perceptions, practices, and implementation of inclusive education continue to evolve, where teachers and stakeholders recognise the importance of pedagogical systems that support the learning of all students fairly and equitably in an inclusive learning environment [10]. This provides additional support that the pedagogical validity of the developed module aligns with broader inclusive education practices at the national level.
Overall, the study’s objectives were achieved, with the Agro-Business Module effectively addressing SEN teachers’ needs while reinforcing inclusive pedagogy and UDL. Its integration of visuals, practical activities, continuous assessment, and project planning supports effective and meaningful teaching for SEN students.
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