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OVERVIEW 
This module aims to equip teachers with knowledge, skills, and attitudes on innovative teaching 
tailored to agricultural education. It will cover various novel teaching strategies that could 
enhance student engagement, learning outcomes, and overall effectiveness and competencies. 
Participants will explore practical applications of these innovative methods to improve learning 
experiences in the context of agriculture education. 

The module is divided into eight units. Each unit addresses the theoretical background, 
characteristics, benefits, challenges, implementation, and practical examples. 

LEARNING OBJECTIVES 

KNOWLEDGE 
The learners will be able to: 

Recognise and describe innovative teaching methods such as blended learning, flipped classrooms, 
gamification, project-based learning, collaborative learning, personalised learning, and inquiry-
based learning. Analyse the benefits and challenges of innovative teaching methods, especially in 
agricultural education contexts. Gain knowledge of the learning management tools that support 
innovative teaching methods. 

SKILLS  
The learners will be able to: 

Design lesson plans that incorporate innovative teaching methods, tailored to specific educational 
contexts and student needs. Develop the skills to facilitate active learning environments where 
students engage in hands-on, collaborative, and inquiry-based activities. Design assessment 
strategies that align with innovative teaching methods, allowing for formative and summative 
evaluation of student progress. Adapt and modify innovative teaching methods based on student 
feedback and learning outcomes. 

ATTITUDE 
The learners will be able to: 

Cultivate an open-minded attitude towards adopting and experimenting with innovative teaching 
methods. Develop a willingness to embrace change and experiment with new teaching methods, 
recognising the potential for these methods to improve student engagement and learning. 
Demonstrate a commitment to student-centred learning, prioritising methods that foster student 
autonomy, collaboration, creativity, and critical thinking. Adopt a reflective approach to their 
teaching practice, regularly evaluating the effectiveness of innovative teaching and seeking ways 
to improve. 
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INTRODUCTION  
In the rapidly evolving educational landscape, innovative trends in teaching are continually 
emerging to enhance learning experiences, improve student outcomes, and address the diverse 
needs of learners. An innovative teacher embraces change, leverages new technologies, and 
implements creative teaching methods to enhance student learning. Innovative teaching methods 
(Fig. 1) and learning management systems (Fig. 2) reflect a shift towards a more dynamic, 
inclusive, and personalised approach to education, providing teachers with a platform to create 
and deliver content, monitor student participation, and assess student performance, fostering 
engagement, and enhance learning outcomes.  

 

Figure 1: Examples of Innovative Teaching Methods 

 

Figure 2: Examples of Learning Management Systems 
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OVERVIEW 
This module aims to equip teachers with knowledge, skills, and attitudes on innovative teaching 
tailored to agricultural education. It will cover various novel teaching strategies that could 
enhance student engagement, learning outcomes, and overall effectiveness and competencies. 
Participants will explore practical applications of these innovative methods to improve learning 
experiences in the context of agriculture education. 

The module is divided into eight units. Each unit addresses the theoretical background, 
characteristics, benefits, challenges, implementation, and practical examples. 

LEARNING OBJECTIVES 

KNOWLEDGE 
The learners will be able to: 

Recognise and describe innovative teaching methods such as blended learning, flipped classrooms, 
gamification, project-based learning, collaborative learning, personalised learning, and inquiry-
based learning. Analyse the benefits and challenges of innovative teaching methods, especially in 
agricultural education contexts. Gain knowledge of the learning management tools that support 
innovative teaching methods. 

SKILLS  
The learners will be able to: 

Design lesson plans that incorporate innovative teaching methods, tailored to specific educational 
contexts and student needs. Develop the skills to facilitate active learning environments where 
students engage in hands-on, collaborative, and inquiry-based activities. Design assessment 
strategies that align with innovative teaching methods, allowing for formative and summative 
evaluation of student progress. Adapt and modify innovative teaching methods based on student 
feedback and learning outcomes. 

ATTITUDE 
The learners will be able to: 

Cultivate an open-minded attitude towards adopting and experimenting with innovative teaching 
methods. Develop a willingness to embrace change and experiment with new teaching methods, 
recognising the potential for these methods to improve student engagement and learning. 
Demonstrate a commitment to student-centred learning, prioritising methods that foster student 
autonomy, collaboration, creativity, and critical thinking. Adopt a reflective approach to their 
teaching practice, regularly evaluating the effectiveness of innovative teaching and seeking ways 
to improve. 
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1 Blended Learning  

1.1 Introduction 

‘‘Blended learning has revolutionised the way we learn by seamlessly integrating digital resources 
and virtual engagement with the conventional in-person classroom experience’’ (Ref. 1).  

Blended learning is an educational approach that combines traditional face-to-face classroom 
instruction with online learning activities (Ref. 2). This hybrid model leverages the strengths of 
in-person and digital learning environments to create a more flexible and personalised learning 
experience for students. Blended learning represents a significant shift in teaching practice, 
offering a more flexible and personalised approach to learning (Ref. 3).  

Key characteristics of blended learning are traditional classroom instruction (face-to-face) and 
online learning (digital content and activities). Combining classroom instruction with digital 
platforms creates dynamic and engaging learning environments that align with the needs of 
individual students. 

Without the limitations of a classroom or all-online course, blended learning utilises a variety 
of methodologies so the content can be customised to the learner and optimised for the 
subject matter (Ref. 1). 

1.2 Benefits and Challenges of Blended Learning 

Benefits of blended learning  

● Blended learning allows for combined hands-on activities with theoretical online learning. 
For example, students can watch video tutorials on planting techniques before applying 
these techniques in a field setting.  

● Students can access course materials online at any time, which is particularly useful for 
those who must balance their studies with farm work and other responsibilities. 

● Online platforms can provide access to a wide range of resources, including research 
articles, videos, simulations, and interactive modules that enhance the depth and breadth 
of learning and expose students to the latest agricultural practices and innovations. 

● Reduces the need for travel, making education more affordable and accessible, especially 
for students in remote areas. 

Challenges of blended learning 

● Limited access and costs of reliable internet services and technology can hinder students 
from participating fully in online components of blended learning. 

● Difficulty in replicating the hands-on learning from online platforms, which is critical in 
agricultural education. 

● The transition to blended learning can be resource-intensive for teachers unfamiliar with 
digital tools, which may need additional training and support. 

● Difficulty in maintaining student engagement and interaction in an online environment. 
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● The consistency of online materials and experiences varies in content quality and can affect 
learning outcomes and student satisfaction. 

Activity: 

Read more on the success story of blended learning during the COVID-19 Pandemic by the NYC 
iSchool (Ref. 4) 

Conclusion 
Blended learning in agricultural education offers significant benefits such as access to diverse 
resources, enhanced learning, and flexibility. Combining theoretical knowledge with practical 
application enables students to be deeply engaged with the subject matter enhancing both their 
understanding and skills. 

2 Flipped Classroom 

2.1 Introduction 
‘‘Flipped classroom approaches remove the traditional transmissive lecture and replace it with 
active in-class tasks and pre- or post-class work’ (Ref. 5). 

A flipped classroom is structured around the idea that lecture or direct instruction is not the best 
use of class time. Instead, students encounter information before class by watching videos or 
reading textbooks or journal articles, freeing class time for activities that involve critical thinking, 
interactions, presentation, group work, problem-solving exercises, and hands-on projects (Ref. 6 
Ref. 7). This approach shifts the focus from teacher-centred instruction to student-centred 
learning, encouraging active participation and critical thinking (Ref. 8, Ref.9).  

Key characteristics of the flipped classroom model are pre-class preparation, active learning 
activities, interactive discussions, and student-centred learning. The flipped classroom places 
students at the centre of the learning process by engaging with the material before class and 
actively participating during class. The teacher facilitates, guides, and supports students in 
exploring and applying new concepts. 

Many teachers think that creating or finding sources for students to use outside of class is the 
most difficult part of implementing a flipped classroom. However, most of the benefits of a 
flipped classroom depend on what happens in the classroom instead of lecture (Ref. 6).  

2.2 Benefits and Challenges of the Flipped Classroom 
Benefits of the flipped classroom 

● Emphasis is on active learning activities and interactive discussions, which increase student 
engagement and motivation. 

● Better use of classroom time for interactive learning and applying knowledge through 
fieldwork, laboratory experiments, and group discussions. Enhances the effectiveness of 
learning by focusing on experiential activities and real-world problem-solving. 
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● Students can access and review pre-class materials at their own pace and convenience. 
This can accommodate flexibility in learning across varied schedules typical of those 
working in agriculture. 

● Accommodate different learning styles and paces, allowing teachers to provide more 
individualised support during class. 

● Group discussions in class foster peer learning and teamwork skills and encourage the 
sharing of diverse agricultural experiences and perspectives, thus enriching the learning 
environment.  

● Access to diverse resources enriches the learning experience with up-to-date and engaging 
content, exposing students to the latest agricultural practices. 
 

Challenges of the flipped classroom 

● Ensuring students complete pre-class assignments and come prepared for class can be 
challenging. Unprepared students may not fully benefit from in-class activities, reducing 
the overall effectiveness of the model. 

● Students need reliable access to technology and the internet to engage with pre-class 
materials. Students in remote or underserved areas may face difficulties, leading to 
disparities in learning opportunities. 

● Students accustomed to traditional lecture-based instruction may need time to adjust to 
the flipped classroom model. Resistance to change and initial discomfort can affect the 
implementation and success of the approach. 

● Creating pre-class materials and planning active learning activities require significant time 
and effort from teachers.  
 

Activity: 

Read more on how flipped classroom approach improve student motivation and learning during 
the COVID-19 pandemic (Ref. 5, Ref. 10)  

Conclusion 
The flipped classroom model alters traditional teaching by shifting direct instruction to the 
individual learning space, thereby maximising the impact of face-to-face classroom time for active 
and collaborative learning. This approach encourages student engagement, deeper understanding, 
and personalised learning, although it also presents challenges that require careful planning and 
support to overcome. 

3 Gamification  

3.1 Introduction 
‘‘Gamification in education encourages social engagement and teamwork, just like games 
frequently do’’ (Ref. 11). 

Gamification involves applying game design elements (such as points, badges, and leaderboards) 
to educational activities to increase engagement and motivation and promote learning and 
retention (Ref. 12). In gamification, students earn points for completing tasks, answering 
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questions correctly, or demonstrating knowledge, are awarded badges for reaching milestones and 
mastering skills, and display rankings based on points or achievements to foster a sense of 
competition.  

For instance, gamification in agricultural education will involve a farming simulation with students 
managing a virtual farm, making decisions about sustainable practices. The interactive simulation 
and gaming elements provide experiential learning opportunities that mimic real-world scenarios, 
increasing students’ motivation and achievement. 

As a pedagogical concept gamification does not necessarily involve the use of an actual game 
or information technology. Rather, it involves the integration of design elements or activity 
patterns traditionally found in games into educational context (Ref. 13).  

 

Key characteristics of gamified learning are interactive activities and game elements such as 
incentives, challenges, instant feedback, progression, competition, collaboration, and storytelling 
to make activities more engaging and enjoyable.  

3.2 Benefits and Challenges of Gamification 
Benefits of gamification 

● Gamification makes learning more interactive and fun, which can increase student interest 
and involvement in multifunctional agricultural topics.  

● Instant feedback through points, badges, and progress indicators helps students understand 
their performance and areas for improvement, encouraging continuous learning and 
helping students stay on track. 

● Earning rewards and reaching new levels provides a sense of accomplishment, which boosts 
student confidence and motivation to achieve more. 

● Gamified elements such as storytelling and immersive simulations can make learning more 
memorable and impactful, creating a more dynamic and engaging educational experience 
that resonates with students. 

● Simulations and practical challenges allow students to apply theoretical knowledge to real-
world scenarios, which bridges the gap between theory and practice, preparing students 
for real-life agricultural challenges. 

Challenges of gamification in agricultural education 

● Creating high-quality gamified content and integrating it into the curriculum requires 
significant time, effort, and increased workload for teachers. 

● Students in remote or underserved areas may face difficulties regarding reliable internet 
access and digital devices, which are necessary for gamified learning, leading to disparities 
in learning opportunities. 

● Maintaining the right balance between educational content and game elements is crucial. 
Overemphasis on fun can detract from the learning objectives, while too much focus on 
content can reduce engagement. 

● Developing effective assessment methods that accurately measure learning outcomes in 
gamification may not fully capture student progress and engagement in gamified settings. 
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● Both students and teachers may need time to adjust to gamified learning approaches, as 
resistance to change and initial discomfort can affect the implementation and success of 
gamification. 

● Developing and maintaining gamified learning platforms can incur significant financial 
costs.  

3.3 Steps to implementing gamification 
● Define learning objectives: Clearly outline what you want learners to achieve through the 

gamified learning experience. Objectives should be specific, measurable, achievable, 
relevant, and time bound. 

● Identify game elements: Select appropriate elements that align with the learning 
objectives. 

● Design the learning activities: Create activities with selected games relevant to the course 
content and aligned with the learning objectives. 

● Develop a narrative: Develop a storyline that ties the learning activities together, making 
the experience more immersive and engaging. 

● Implement the gamified system: Use a learning management system or gamification 
platform to implement the gamified learning activities. Ensure the system tracks progress, 
awards points and badges, and updates progression in real-time. 

● Monitor and evaluate: Regularly monitor learner progress and gather feedback to evaluate 
the effectiveness of the gamification strategy. 

Activity: 

Learn how gamification enhanced students’ engagement in an introductory organic chemistry 
course (Ref. 14). 

Conclusion 
Gamification in agricultural education offers numerous benefits, including increased engagement, 
enhanced motivation, immediate feedback, and improved real-world application of knowledge. It 
promotes active learning, collaboration, and personalised learning experiences, making education 
more dynamic and relevant. 

4 Project-Based Learning  

4.1 Introduction 
‘‘In Project Based Learning, teachers make learning come alive for students’’ (Ref.15). 

Project based learning (PBL) is a student-centred instructional approach where learners gain 
knowledge and skills by working for an extended period to investigate and respond to real-world 
problems and challenges (Ref. 16). It is an engaging and creative process for students to learn, 
allowing them to apply their knowledge. It is also an effective way for teachers to engage their 
students and encourages critical thinking, problem-solving, collaboration, and communication 
skills. PBL unleashes a contagious, creative energy among students and teachers (Ref. 17). 
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Key characteristics of PBL are real-world problems, interdisciplinarity, and collaboration.  

PBL is simply a series of activities such as hands-on experiments, simulations, research projects 
and presentations designed to help students develop a deeper understanding of a particular 
topic or subject. Students take ownership of their learning and apply it to real-world situations, 
making the learning experience more meaningful and relevant. 

4.2 Benefits and Challenges of Project-Based Learning 
Benefits of Project-Based Learning 

• PBL allows students to work on real-world problems, making learning more relevant and 
interesting. This hands-on, inquiry-based approach fosters curiosity and intrinsic 
motivation. 

• PBL encourages students to think critically, analyse data, and solve complex issues, helping 
them develop higher-order thinking skills that are applicable beyond the classroom. 

• Collaboration and Communication: Working in teams is a key element of PBL, allowing 
students to collaborate, share ideas, and improve their communication skills, which are 
crucial for future careers. 

• By exploring topics in-depth over extended periods, students achieve a deeper 
understanding of the subject matter. This experiential learning leads to better retention 
of knowledge. 

• PBL provides opportunities for students to apply academic knowledge in real-world 
contexts, linking theory with practice and preparing them for future professional 
environments. 

• Students often take more ownership of their learning in PBL, developing independence and 
self-management skills as they navigate projects and manage deadlines. 

 

Challenges of Project-Based Learning  

• PBL requires more time compared to traditional instruction. Planning, executing, and 
evaluating projects can be difficult within standard curriculum timelines. 

• Teachers need significant preparation and resources to design effective projects. Not all 
educators may have the training or support to implement PBL efficiently. 

• Traditional grading methods may not capture the full scope of learning in PBL. Evaluating 
individual contributions, teamwork, and the final product can be challenging. 

• Some students may struggle with self-directed learning, while others may take over group 
projects, leading to uneven participation and learning experiences. 

• PBL often requires materials, technology, and access to external experts or field 
experiences, which might not be available in all schools, particularly underfunded ones. 

• Ensuring that PBL aligns with standardised curricula or learning goals can be difficult, 
particularly in education systems focused on high-stakes testing. 

4.3 Steps to Implementing Project-Based Learning  
As a pedagogical approach, PBL entails several processes, including defining problems or 
challenges, generating multiple ideas to solve a given problem, developing a prototype solution, 
and testing the developed solution products or services in a real-world setting. Processes involved 
in PBL are: 
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● Identify learning objectives: Define the knowledge, skills, and competencies students 
would gain from the project. 

● Select a real-world problem or question: Choose a relevant agricultural issue or question 
that will drive the project.  

● Plan the project: Outline the timeline, key milestones, and deliverables. Decide on the 
resources and support students will need. 

● Design assessment criteria: Develop procedures and assessment criteria that align with 
the learning objectives. Include both formative (ongoing) and summative (final) 
assessments. 

● Create student teams: Form teams to encourage collaboration. Ensure teams are balanced 
in terms of skills and backgrounds. 

● Introduce the project: Present the project to students, explaining the goals, expectations, 
and relevance. Provide the driving question or problem and discuss the significance. 

● Facilitate inquiry and research: Guide students in conducting research, asking questions, 
and seeking information. Provide resources such as articles, experts, and field visits. 

● Support project development: Monitor progress and provide feedback. Offer guidance and 
support as students develop their projects, helping them overcome challenges and stay on 
track. 

● Encourage reflection: Build reflection opportunities into the project timeline. Ask 
students to reflect on their learning, the process, and teamwork. 

● Present the final product: Have students present their projects to an audience e.g. 
classmates, teachers, community members, or industry professionals. Encourage the 
student to explain their process, findings, and solutions. 

● Assess and evaluate: Use the pre-defined assessment criteria to evaluate the final 
products. Provide feedback on both the process and the outcome. 

● Reflect and iterate: After the project, reflect on what worked well and what can be 
improved. Use this information to refine future PBL implementations. 
 

Activity: Watch a video (Ref. 18) of an example of a PBL project in action. "The Water 
Quality Project” featuring teacher Rayhan Ahmed at Leaders High School in Brooklyn, NY, 
with his 11th grade chemistry class.  

Conclusion 
Project-based learning (PBL) enhances the practical skills and critical thinking of students. Its 
structured process allows for identifying real-world problems, planning projects, facilitating 
inquiry, supporting development, and assessing outcomes.  

5 Personalised Learning  

5.1 Introduction 

‘‘The foundation of personalised learning is for each student to become involved in making 
decisions about their education: what they would like to learn and how’’ (Ref 19). 
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Personalised learning is an educational approach that considers the specific needs, interests and 
strengths of each learner and provides a customised learning experience on basis of those 
individual traits (Ref. 20). Personalised learning provides students with additional learning 
experiences, which differ slightly from a more traditional classroom setting.  

In personalised learning, teachers and students work together to create a customised learning 
plan/curriculum (Ref. 21). 

Personalised learning emphasises individualised learning paths, adaptive learning technologies, 
and competency-based progression. The following are the main characteristics of personalised 
learning (Ref. 20): 

• Lessons are created according to the interests of the students. 
• Content, teaching style and goals of the lesson plans are geared toward the individual 

needs of each learner. 
• Personalised approaches to student learning are highly collaborative, as students with 

similar learning styles or interests often work together in groups, which helps them to build 
social, leadership and communication skills. 

• A class teacher spends much less of their class time delivering lectures to students inside 
the classroom and students have a choice of how and what to learn. 

• The pace of instruction is adjusted according to individual student: lessons are taught to 
suit the pace of student’s learning. 

• Personalised learning technologies are frequently used to accomplish the desired 
objectives. 

5.2 Benefits and Challenges of Personalised Learning 

 Benefits of personalised learning  

● Students are more engaged in learning activities that align with their interests and needs. 
● Tailored instruction helps students achieve a deeper understanding of sustainable 

agriculture practices. 
● Students develop self-regulation, goal-setting, and reflective skills, preparing them for 

future learning and careers. 
● Personalised learning addresses diverse learning needs and helps ensure all students can 

succeed. 

Challenges of personalised learning 

● Personalised learning requires significant time and resources to design and implement 
tailored learning pathways. 

● Teachers need training and support to implement personalised learning strategies and use 
educational technology. 

● Collecting and analysing data to inform personalised learning can be complex and time-
consuming. 

● Implementing personalised learning on a large scale can be challenging, particularly in 
diverse or resource-limited educational settings. 

https://www.structural-learning.com/post/knowledge-organisers-a-teachers-guide
https://www.structural-learning.com/post/knowledge-organisers-a-teachers-guide
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Activity:  

Watch the video (Ref. 21) on the Why, How, and What of Personalised Learning.  

Conclusion 

Teachers can effectively implement personalised learning in agricultural education by 
incorporating these principles and steps, providing tailored learning experiences that enhance 
student engagement, understanding, and achievement. 

6 Collaborative Learning  

6.1 Introduction 
‘‘Effective collaborative learning requires much more than just sitting students together and 
asking them to work in pairs or groups; it is a structured approach with well-designed tasks that 
leads to learning gains’’ (Ref. 22). 

A collaborative learning approach involves students working together on activities or learning tasks 
in a group small enough to ensure that everyone participates. It emphasises group work and peer-
to-peer interaction where students learn from each other and develop teamwork skills (Ref. 23). 
Students work together in small groups or teams to achieve a common goal, solve a problem, 
complete a task, or create a project. By leveraging diverse strengths, skills, and perspectives, a 
deeper understanding of the subject matter through peer interaction and shared responsibility 
can be facilitated (Ref. 24). 

The key characteristics of collaborative learning are interdependence, individual accountability, 
interaction, social skills development, and group processing. 

Study shows that groups of 3 – 5 persons are most effective for collaborative learning 
approaches – there are smaller positive impacts for both paired work and collaborative learning 
activities with more than 5 pupils in a group (Ref. 22). 

6.2 Benefits and Challenges of Personalised Learning 
Benefits of Collaborative Learning 

● Collaborative learning improves students’ ability to understand and retain information, as 
they engage in discussion, explanation, and teaching among peers. 

● Working in groups encourages students to think critically, ask questions, and consider 
multiple viewpoints, leading to more robust problem-solving skills.  

● Collaborative learning exposes students to diverse perspectives and ideas, fostering an 
appreciation for diversity and inclusion. 

● The social aspect of collaborative learning makes the learning process more engaging and 
enjoyable, which can increase student motivation and participation. 

● Students share the responsibility for the group's success, which can increase individual 
accountability and provide a sense of ownership over their learning. 
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● Students learn to work effectively with others, developing teamwork, conflict resolution, 
and leadership skills essential for professional and personal success. 

● Students practice and develop verbal and written communication skills as they explain 
concepts, negotiate roles, and present their findings. 

Challenges of collaborative learning 

● Differences in student personalities, work ethics, and communication styles can lead to 
conflicts or unequal participation. 

● Assessing individual contributions in a group setting can be challenging. Clear guidelines 
and individual accountability measures are necessary. 

● Coordinating schedules and managing time effectively can be difficult, especially for large 
or complex projects. 

● Teachers must balance guiding with allowing students autonomy, which requires skill and 
experience in facilitating collaborative learning. 

6.3 Techniques to Foster Collaborative Learning 
● Group projects and assignments: Design assignments that require students to work in 

groups to complete tasks, conduct research, or create presentations. 
● Peer teaching and tutoring: Encourage students to teach each other by assigning peer 

teaching roles or organising peer tutoring sessions where students help their classmates 
understand complex concepts. 

● Collaborative problem-solving: Present students with real-world agricultural problems to 
solve in groups, encouraging them to brainstorm, discuss, and develop solutions 
collectively. 

● Discussion groups: Organise regular group discussions where students can share their 
ideas, debate issues, and reflect on their learning experiences. 

● Role-playing and simulations: Use role-playing exercises and simulations to immerse 
students in real-world agricultural scenarios, requiring them to collaborate to navigate 
challenges and make decisions. 

● Learning circles: Form small, diverse groups of students who meet regularly to discuss 
readings, share insights, and support each other's learning in a structured format. 

● Collaborative technologies: Use digital tools and platforms (such as collaborative 
document editors, discussion boards, and project management software) to facilitate 
communication and collaboration. 

● Interdisciplinary projects: Design projects that require input from various disciplines to 
encourage collaboration with peers. 

● Fieldwork and community projects: Engage students in fieldwork or community-based 
projects where they must work together to gather data, conduct experiments, or 
implement agricultural initiatives. 

● Peer review and feedback: Incorporate peer-review sessions where students provide 
constructive feedback on each other's work, promoting a collaborative learning 
environment. 
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Activity:  

Read more on when is it better to learn together? insights from research on collaborative 
learning (Ref. 23) 

Conclusion 
Collaborative learning enhances student engagement, learning outcomes, and the development of 
essential skills. In agricultural education, fostering collaboration through group projects, peer 
teaching, problem-solving activities, and the use of collaborative technologies can prepare 
students for the collaborative nature of the agricultural industry. 

7 Inquiry-Based Learning  

7.1 Introduction 
‘‘Research on inquiry-based teaching has often focused on its application in science and math 
education, but the approach is equally well-suited to the teaching of the humanities’’ (Ref. 25). 
 
Inquiry-based learning is a student-centred teaching method that encourages students to ask 
questions and investigate real-world problems. It emphasises the student's role in the learning 
process instead of passively receiving information from the teacher (Ref. 25, Ref. 26). Students 
are encouraged to ask questions, explore, investigate, and construct their understanding of the 
subject matter. This student-centred approach promotes active learning, critical thinking, and 
problem-solving skills. 
 

There are strong arguments for choosing an inquiry-based approach over more conventional 
models of direct instruction. An inquiry-based curriculum develops and validates ‘habits of 
mind’ that characterise a life-long learner: It teaches students to pose difficult questions and 
fosters the desire and skills to acquire knowledge about the world (Ref. 25). 

 
Key characteristics of inquiry-based learning are question-driven exploration, active investigation, 
critical thinking and reflection, collaborative learning, and iterative process. The following are 
different approaches to inquiry-based learning: 
 

• The Structured Inquiry Approach: The structured inquiry approach is a sequential process 
that helps students learn how to ask questions and investigate real-world problems. This 
type of inquiry-based learning is often used in science classes, where students are given a 
problem to investigate and are taught how to use the scientific process to find a solution. 

 
• The Open-Ended Inquiry Approach: The open-ended inquiry approach is a more free-form 

approach to inquiry-based learning. In this type of learning environment, students are given 
the freedom to explore their interests and ask questions about the topic they are studying. 
This type of inquiry-based learning is often used in humanities classes, where students are 
asked to explore a topic in-depth and debate different viewpoints. 
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• The Problem-Based Inquiry Approach: A problem-based inquiry approach is a problem-
solving approach to inquiry-based learning. In this type of approach, students are given a 
real-world problem to solve. This type of inquiry-based learning is often used in 
mathematics and engineering classes, where students are asked to apply what they have 
learned to solve a real-world problem. 

 
• The Guided Inquiry Approach: The guided inquiry approach is a teacher-led approach to 

inquiry-based learning. In this type of approach, the teacher guides the students through 
the inquiry process and helps them to ask questions and find solutions to real-world 
problems. This type of inquiry-based learning is often used in elementary and middle school 
classrooms. 

7.2 Benefits and Challenges of Inquiry-Based Learning 
Benefits of Inquiry-Based Learning 

● Students develop strong analytical skills by evaluating information and drawing conclusions 
based on evidence. 

● Students are more engaged and motivated to learn by pursuing their interests and 
questions. 

● Students learn to take ownership of their education, developing self-directed learning 
skills. 

● IBL encourages students to tackle complex problems, think creatively, and find solutions. 
● The skills and mindset developed through IBL prepare students for continuous learning 

throughout their lives. 

Challenges of Inquiry-Based Learning 

● Developing an IBL curriculum requires significant planning and preparation. Teachers 
design open-ended questions, create resources, and anticipate potential student inquiries. 

● Inquiry processes can be time-consuming and challenging within the constraints of a fixed 
academic schedule compared to traditional teaching methods, as students need adequate 
time to explore, research, and reflect on their findings. 

● Assessing the depth and quality of student inquiries and the knowledge gained can be 
subjective, requiring more nuanced guidelines and evaluation methods. 

● Students who lack background knowledge in a subject may find it difficult to formulate 
meaningful questions or understand the complexities of their inquiry. 

7.3 Steps to implement inquiry-based learning 
1. Identify a central question or problem: Start with a broad, open-ended question related 

to the topic of study. This question should spark curiosity and be complex enough to require 
investigation. 

2. Plan the inquiry process: Outline the steps students will take to explore the question. This 
may include research, experiments, fieldwork, or interviews. 

3. Facilitate research and investigation: Provide students with resources, tools, and 
guidance to conduct their investigations. Encourage them to gather data, explore multiple 
sources, and consider different perspectives. 

4. Encourage collaboration: Organise students into small groups to discuss their findings, 
share insights, and support each other’s learning. 
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5. Guide analysis and interpretation: Help students analyse the information they’ve 
gathered, encouraging them to think critically about their findings and consider their 
implications. 

6. Support reflection and synthesis: Ask students to reflect on their learning process and 
how their understanding has evolved. They should synthesise their findings into a coherent 
conclusion or answer to the initial question. 

7. Present findings: Have students present their conclusions in a format that allows for 
sharing and discussion, such as a report, presentation, or project. 

8. Evaluate the inquiry process: Assess students based on their engagement with the inquiry 
process, the quality of their investigation, and the depth of their analysis and reflection. 

Activity:  

Read more on how an inquiry-based curriculum yielded significant gains in student achievement 
without sacrificing state curriculum standards (Ref. 27). 

Conclusion 
Implementing inquiry-based learning in agricultural education provides immense opportunities for 
students to gain hands-on experience, develop a deeper understanding of agriculture concepts, 
and acquire skills directly applicable to real-world challenges. 

8 Learning Management Systems  

8.1 Introduction 
‘‘The shift in online education environments has led to the development of multiple innovations 
needed to increase the efficiency and effectiveness of e-learning, including the Learning 
Management System (LMS)’’ (Ref. 28).  

Learning management systems (LMS) can be defined as web-based software platforms that provide 
an interactive online learning environment and automate the administration, organisation, 
delivery, and reporting of educational content and learner outcomes (Ref. 29). LMS support the 
implementation of innovative teaching methods by providing teachers with a platform to create 
and deliver content, monitor student participation, and assess student performance. It facilitates 
the administration, documentation, tracking, reporting, automation, and delivery of educational 
courses, training programs, or learning and development programs (Ref. 30).  

LMS are not to be confused with LCMS (Learning Content Management Systems). LCMS are a 
type of software used to create and manage educational content. Typically, content is 
prepared on an LCMS and delivered using an LMS. The two works in tangent to help businesses 
deliver their educational strategy (Ref. 30). 

 

A learning management system is an essential tool in modern education, offering a wide range of 
features that support teaching and learning. It enables educators to manage courses efficiently, 
engage students in interactive learning, and gain valuable insights into learner performance. While 
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there are challenges in implementation, the benefits of an LMS in enhancing education delivery 
and accessibility are significant. 

Core Features of an LMS: 

1. Content management: Upload and organise educational materials, including documents, 
videos, presentations, and interactive modules. 

2. Course management: Create and manage courses, including scheduling, enrolment, course 
outlines, and progress tracking. 

3. Assessment tools: Facilitate quizzes, tests, assignments, and other forms of assessments 
to evaluate student understanding and performance. 

4. Communication and collaboration: Offer tools for communication such as messaging, 
forums, and discussion boards to foster interaction between students and instructors. 

5. Tracking and reporting: Monitor learner progress, track participation, and generate 
reports on course completion, grades, and learner engagement. 

6. Integration capabilities: Integrate with other software and tools, such as video 
conferencing platforms, content management systems, and productivity suites. 

7. Mobile accessibility: Provide access to learning materials and activities via mobile devices, 
supporting learning on the go. 

8.2 Benefits and Challenges of Learning Management Systems 
Benefits of Using an LMS: 

● An LMS centralises all learning materials, making it easier for students and instructors to 
access content and track progress from a single location. 

● Students can access the LMS anytime and from anywhere, providing flexibility in learning 
and accommodating different schedules. 

● Automation of many administrative tasks such as grading, attendance tracking, and 
reporting, allowing instructors to focus more on teaching. 

● Allows for the creation of customised learning paths, catering to individual learning needs 
and preferences. 

● Supports collaborative learning through discussion forums, group projects, and peer-to-
peer interaction. 

● Suitable for institutions of all sizes, from small classes to large universities, and can be 
scaled according to the number of users and courses. 

● Provides data analytics and reporting tools that help instructors understand student 
performance and identify areas for improvement. 

● Ensures consistent delivery of course materials and assessments across different classes 
and programmes. 
 

Challenges of implementing an LMS: 

● Setting up an LMS can be costly and time-consuming, requiring significant investment in 
both software and training. 

● Users may encounter technical problems, such as system crashes or compatibility issues, 
which can disrupt the learning process. 

● Both instructors and students may face a learning curve when using an LMS, requiring 
training and adjustment. 
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● Regular maintenance and updates are necessary to keep the system running smoothly, 
which can be resource intensive. 

● An LMS relies on internet access and technology, which may not be readily available to all 
students, particularly in remote or underdeveloped areas. 

8.3 Examples of Learning Management Platforms 
1. Moodle: An open-source LMS widely used in educational institutions for its flexibility and 

extensive features. 
2. Canvas: It has a user-friendly interface and a robust feature set. 
3. Blackboard: A long-standing LMS that offers comprehensive tools for course management, 

assessments, and student engagement. 
4. Google Classroom: A free LMS integrated with Google Workspace, popular for its simplicity 

and ease of use. 
5. Schoology: Combines LMS features with social learning elements, supporting collaboration 

and community building. 
6. TalentLMS: A cloud-based LMS designed for corporate training and professional 

development, emphasising ease of use and scalability. 
 

Activity:  

Watch the video tutorial (Ref. 31) on Moodle has an effective LMS, supporting learning 
outcomes.  

Conclusion 
Learning Management System is an essential tool in modern education, offering a wide range of 
features that support teaching and learning. It enables educators to manage courses efficiently, 
engage students in interactive learning, and gain valuable insights into learner performance. While 
there are challenges in implementation, the benefits of an LMS in enhancing education delivery 
and accessibility are significant. 
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