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ENHANCING ORNITHOLOGICAL SKILLS THROUGH INNOVATIVE TEACHING
APPROACHES

CHAPTER-I

INTRODUCTION

1.1 INTRODUCTION

Ornithology, the scientific study of birds, is a captivating and vital branch of
biology. Birds, as one of the most diverse and widely distributed groups of animals,
have long attracted the attention of naturalists, ecologists, and conservationists.
Research in ornithology not only enhances our understanding of biodiversity and
ecosystem functioning but also informs conservation strategies, habitat management,
and assessments of climate change impacts on wildlife. Despite its significance,
ornithology is often underrepresented in many educational curricula, where traditional
teaching methods tend to limit student engagement and the depth of learning. Educators
frequently rely on lecture-based instruction and textbook materials, which restrict
opportunities for students to participate in active, hands-on, and technology-driven
learning experiences.

Recently, there has been increased recognition of the need to support teachers in
adopting innovative instructional approaches that can improve student learning,
particularly in specialized fields such as ornithology. Such approaches aim to overcome
persistent challenges, including low engagement, minimal exposure to fieldwork, and
limited opportunities to apply theoretical knowledge in practical settings. Modern
pedagogical innovations such as inquiry-based learning, project-based activities, digital
tools, and interdisciplinary teaching enable educators to promote critical thinking, active

participation, and experiential learning among their students.



The primary goal of this study is to examine how innovative teaching methods
can help educators enhance ornithological skills in formal learning environments. By
investigating the integration of strategies like bird identification applications, virtual
field trips, collaborative research projects, and hands-on learning activities, the study
seeks to identify effective techniques that allow teachers to provide more engaging and
comprehensive ornithology instruction. This includes not only reinforcing students’
conceptual understanding but also developing essential practical skills such as bird
identification, behavioral observation, and systematic data collection.

The need to strengthen ornithology education is further highlighted by the
increasing demand for professionals equipped to tackle global environmental
challenges. Careers in wildlife conservation, environmental education, and ecological
research require individuals with both theoretical knowledge and practical
competencies. Therefore, it is crucial that teachers are equipped with modern tools and
instructional strategies that make ornithology education relevant, interactive, and
applicable to real-world contexts. While traditional teaching approaches lay the
foundation, they often fall short in cultivating the field-based expertise necessary for
these careers. This study aims to address that gap by exploring how innovative teaching
practices can better prepare educators, enhance student engagement, and inspire the next
generation of professionals to contribute meaningfully to bird conservation and

ecological sustainability.

BACKGROUND OF THE STUDY

Ornithology, a key branch of biology, plays an essential role in advancing
knowledge of biodiversity, ecosystem dynamics, and environmental health. Birds, as
integral components of many ecosystems and sensitive indicators of environmental

change, provide valuable insights for research in conservation biology, climate science,



and ecological monitoring. Despite the growing importance of ornithology in addressing
global environmental issues, teaching methods in this field often remain rooted in
traditional approaches, such as lectures and textbook-based instruction. While these
methods convey foundational theoretical knowledge, they frequently lack the
experiential and hands-on learning opportunities necessary for developing practical
skills, especially for teachers striving to deliver effective and engaging instruction.

In recent years, education has increasingly embraced innovative teaching
strategies to enhance student engagement and learning outcomes. For educators of
ornithology and related disciplines, methods such as inquiry-based learning, fieldwork,
collaborative projects, and technology integration offer opportunities to make
instruction more interactive and meaningful. These approaches not only improve
content delivery but also cultivate critical thinking, problem-solving, and observational
skills competencies essential in a discipline that relies heavily on analysis, field
observation, and practical application.

The introduction of digital tools and platforms, including bird identification apps
like Merlin and citizen science initiatives such as eBird, has expanded possibilities for
ornithology teaching. These technologies allow students to engage with real-time data,
participate in global birdwatching networks, and conduct both virtual and in-person
fieldwork. By incorporating such resources, educators can provide enriched, multi-
sensory learning experiences that connect theoretical knowledge to practical application.
Despite these advances, the adoption of innovative teaching methods in ornithology,
particularly at the tertiary level, remains limited. Many educators lack the training and
support needed to implement technology-enhanced and experiential approaches

effectively. This gap highlights the need for research exploring how modern



pedagogical strategies can empower teachers, improve classroom practices, and enhance

student learning in ornithology.

This study seeks to address this need by examining the role of innovative
teaching methods in strengthening educators’ ornithological competencies. By
investigating the integration of active learning techniques, experiential exercises, and
digital tools, the research aims to provide evidence-based recommendations for
delivering more engaging, skill-oriented, and impactful ornithology education. The
ultimate goal is to support teachers in preparing students with both the practical
knowledge and critical thinking skills required to address contemporary environmental

challenges.

ORNITHOLOGICAL SKILLS
Meaning

Ornithological skills are the knowledge and practical abilities required to study,
observe, and understand birds in their natural habitats. These skills encompass both
theoretical understanding such as bird behaviour, ecology, physiology, and
classification and practical expertise, including bird identification, field observation,
data collection, and the use of tools like binoculars, GPS devices, and bird identification
apps.

Developing ornithological skills is essential for professionals in wildlife
conservation, ecological research, and environmental education, as these abilities enable
effective monitoring of bird populations, analysis of their ecological roles, and
implementation of conservation strategies. Such skills are typically cultivated through a

combination of academic study, hands-on fieldwork, and the integration of modern



technological tools, allowing individuals to engage meaningfully with both the scientific
and practical aspects of ornithology. In essence, ornithological skills bridge theoretical
knowledge and practical application, equipping learners and professionals to study birds

comprehensively, contribute to ecological research, and support conservation initiatives.

Benefits of Ornithological Skills:

1. Conservation of Birds and Habitats: Ornithological skills are crucial for the
protection of bird species and their ecosystems. By understanding bird
populations, behaviours, and ecological roles, conservationists can make
informed decisions to safeguard endangered species.

2. Monitoring Ecosystems: Birds often serve as indicators of environmental
health. Skilled ornithologists can detect changes in ecosystems, providing early
warnings of habitat degradation or climate impacts.

3. Scientific Research and Education: These skills are essential for conducting
ecological and wildlife research. They also enable educators to raise awareness
about birds, their ecological importance, and conservation needs.

4. Career Opportunities: Proficiency in ornithology opens pathways in wildlife
management, environmental education, ecological research, and conservation
organizations.

5. Connection with Nature: Developing ornithological skills fosters a deeper
appreciation of biodiversity. Activities like birdwatching and field studies
enhance understanding of ecosystems and encourage personal engagement with
the natural world.

In summary, ornithological skills not only advance scientific knowledge,
conservation efforts, and environmental education but also strengthen the human

connection to nature and biodiversity.



Types of Ornithological Skills

Bird lIdentification Skills: The ability to recognize bird species by observing their
physical characteristics such as size, shape, coloration, behavior, and vocalizations. This
skill often involves using field guides, noting key field marks, and employing tools like
binoculars or bird identification apps.

Field Observation Skills: The capacity to watch birds in their natural habitats and
systematically record their behaviors, movements, and interactions with the
environment. These skills are essential for studying population dynamics, migration
patterns, and ecological roles.

Bird Banding/Marking: Involves capturing birds safely and applying unique
identifiers, such as bands or tags, to track their movements, lifespan, and behavior over
time. This skill requires specialized training and careful handling techniques.

Data Collection and Analysis: The ability to gather accurate field data, including
population counts, breeding behaviors, and migration trends, and to analyze this
information to draw meaningful conclusions that inform research or conservation
strategies.

Ecological and Behavioral Study: Skills in examining how birds interact with their
ecosystems, including feeding habits, nesting behaviors, and roles in ecological
processes. These skills support effective conservation and habitat management efforts.
Use of Technology in Ornithology: Proficiency in applying modern tools such as GPS
devices, drones, birdwatching apps, and remote sensing equipment for monitoring and
studying birds. It also includes the ability to use online databases and platforms for data

collection, sharing, and analysis.



Conservation and Management Skills: Knowledge and practical skills to protect bird
populations and their habitats, including species management, habitat restoration, and
the implementation of conservation plans. This also involves collaborating with

communities and organizations to promote sustainable practices.

Advantages of Ornithological Skills

Ornithological skills enable professionals to observe and safeguard bird species,
supporting effective conservation strategies based on accurate research and field data.
Studying birds and their behaviours provides insights into wider ecological processes,
including habitat use, food chains, and ecosystem health, which aids in better
environmental management.

Acquiring ornithological skills opens up diverse career opportunities in wildlife
conservation, ecological research, education, environmental consulting, and policy-
making, all of which contribute to global biodiversity preservation.

These skills foster a stronger connection with nature, helping individuals understand the
environment better and raising awareness about biodiversity and ecological issues.
Ornithological expertise supports research in fields like ecology, evolution, and climate
change, as observations of bird populations offer important data on environmental
trends and species adaptation.

Educators and ornithologists can use these skills to engage the public and students
through outreach programs, citizen science projects, and birdwatching activities,
promoting environmental stewardship.

Field-based ornithology provides practical, hands-on experience, allowing learners to
apply theoretical knowledge while developing critical thinking, problem-solving, and

observation skills.



INNOVATIVE TEACHING APPROACHES

Innovative teaching approaches are contemporary methods and strategies
designed to actively engage students, enhance learning outcomes, and promote critical
thinking, problem-solving, and practical experience. Unlike traditional lecture- or
textbook-based instruction, these approaches emphasize student participation,
collaboration, and the integration of technology to enrich the learning process. In the
field of ornithology, such teaching methods help students grasp theoretical concepts
while also developing the hands-on skills required to study birds and their natural
habitats effectively.

Key Innovative Teaching Approaches

In ornithology education, innovative teaching approaches enable teachers to go
beyond conventional lecture-based methods and adopt interactive, student-centered
strategies that encourage engagement, inquiry, and practical application. These methods
not only improve the effectiveness of teaching but also support students in developing a
deeper understanding and essential skills. The following strategies illustrate a variety of
approaches that educators can use to enrich ornithology learning experiences:
Inquiry-Based Learning:

This method casts teachers in the role of facilitators, guiding students to ask
questions, investigate topics, and engage in research-based learning. In ornithology,
educators can support students in designing and conducting field studies on bird
behavior, habitat selection, or nesting habits, promoting curiosity, observation skills,
and scientific thinking.

Project-Based Learning (PBL):



In project-based learning, teachers mentor students as they engage in long-term,
real-world projects that combine research, fieldwork, and teamwork. Within
ornithology, this might include students collaborating to create local conservation plans,
track bird migration patterns, or assess avian biodiversity, while the teacher offers
guidance, support, and constructive feedback throughout the process.
Technology-Enhanced Learning:

By integrating digital tools like the Merlin Bird ID and eBird apps, GPS
mapping, and virtual field experiences, teachers can create a more engaging and hands-
on ornithology learning environment. These technologies enable students to access
global birdwatching data, participate in citizen science initiatives, and observe real-time
bird activity, bridging the gap between classroom learning and field experiences
Flipped Classroom:

In a flipped learning model, teachers assign preparatory content—such as
videos, readings, or tutorials before class, allowing class time to be used for active,
participatory learning. For ornithology, this means students might study bird anatomy or
vocalization patterns at home, then engage in guided identification exercises,
discussions, or field activities during class time under teacher supervision.

Experiential Learning:

Teachers who implement experiential learning immerse students in practical,
real-world activities. In ornithology, this could involve leading birdwatching trips,
engaging students in habitat restoration efforts, or coordinating internships with
conservation groups, enabling learners to gain knowledge and skills through direct,
guided experience.

Collaborative Learning:



By organizing structured group activities, teachers encourage collaboration, peer
learning, and joint problem-solving. In ornithology, this could include group research
projects, collaborative bird surveys, or co-preparing field reports, with the teacher
guiding teamwork and ensuring that learning objectives are achieved.

Gamification:

Teachers can boost student engagement by using game-based learning
techniques. In ornithology, this might involve friendly competitions to identify bird
species, earning points through bird ID apps, or interactive quizzes that reward careful
observation and accuracy.

Interdisciplinary Teaching:

Teachers can adopt an interdisciplinary approach by combining knowledge from
biology, ecology, environmental science, geography, and technology to give students a
comprehensive understanding of birds and their roles in ecosystems. For instance,
studying bird migration can involve mapping routes (geography), examining the effects
of climate and weather patterns (climate science), and exploring physiological
adaptations (biology), providing students with a richer and more connected learning

experience.

Emerging Innovative Methods in Teaching and Learning

E-Textbooks

E-textbooks provide an opportunity to expand traditional textbook content by
incorporating hyperlinks to additional resources such as videos, audio clips, readings,
and slide presentations. They can also connect students to live datasets or sensor data,
allowing the use of graphical software, statistical tools, and other methods for analyzing

and interpreting information.
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The goal of e-textbooks is to create a more interactive and collaborative learning
environment where both students and teachers actively participate in the learning
process. They offer advantages like portability and cost-effectiveness compared to
printed textbooks. Although their adoption has been gradual, e-textbooks are
increasingly being embraced in educational settings.

Simulation Technology

Simulation technology as an educational tool first emerged in the aviation
industry to improve safety training. Simulation-based education (SE) uses software,
digital tools, and serious games to enhance teaching and learning experiences.

Recent advances in hardware and software have allowed the development of
sophisticated SE techniques, greatly enriching the learning process. Moreover, the
expansion of e-learning has made these practices accessible to students worldwide,
promoting collaboration not only between countries but also across universities, thereby
broadening the reach and impact of education.

Computerized Grading

Computerized grading has a long history, beginning with Scantron “bubble
sheet” systems for multiple-choice tests. More recently, the focus has shifted to
automating the evaluation of free-form responses, including short answers and essays,
which is an area of growing interest.

This approach uses artificial intelligence and machine learning to mimic the
grading process of human evaluators. The software examines elements such as word
count, grammar, sentence structure, and the use of sources to assign accurate and

consistent grades.
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Flipped Classroom

A flipped classroom is a blended learning approach in which students first
encounter new material at home and then apply their knowledge through active learning
and problem-solving during class sessions. Unlike traditional teaching, where
instruction occurs in class and homework is completed independently, this model
reverses the sequence to maximize interactive learning time.

Teachers often use online videos, PowerPoint presentations, and other digital
resources to deliver lessons, allowing students to access content at their own pace.
These materials are especially helpful for students who need to review concepts or who
miss class. In-class time is then dedicated to discussions, collaborative projects, hands-
on activities, and other interactive exercises. This approach shifts the teacher’s role from
a traditional “lecturer” to a facilitator, encouraging personalized learning and greater
student engagement.

Active Learning Classrooms

Active Learning Classrooms (ALCs) are specially designed to encourage active
participation in in-person learning, regardless of the course size or subject. These
classrooms foster engagement by promoting collaboration among students and
facilitating meaningful discussions with instructors.

To support this interactive approach, ALCs are equipped with features such as
round tables with computers and network access for small groups, mobile teaching
stations that allow instructors to move around and interact with students, and multiple
screens placed strategically to enhance visual learning. These elements create a dynamic

environment that encourages teamwork, communication, and hands-on learning.
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MOOCs (Massive Open Online Courses)

Massive Open Online Courses (MOOCSs) emerged from the educational model
of the Open University combined with the technology used in traditional online learning
programs. These courses are freely available with open enrollment and leverage digital
platforms such as wikis, blogs, discussion forums, and social media to create global
learning communities.

MOOC:s provide a flexible and affordable way for learners to acquire new skills,
enhance their careers, or pursue lifelong learning. Today, millions of people around the
world participate in MOOCs for purposes such as professional development, career
transitions, college preparation, corporate training, and personal growth.

Collaborative Distance Learning Environments

Collaborative Distance Learning Environments share similarities with Active
Learning Classrooms and MOOCs but aim to take these concepts further by fostering
active learning among geographically distributed students.

Active Learning Forum

An Active Learning Forum is an interactive platform that promotes engagement,
collaboration, and critical thinking among learners. It allows students to discuss ideas,
solve problems together, and receive feedback in real time, transforming them from
passive listeners into active participants. By encouraging peer interaction and practical
application of knowledge, such forums enhance understanding, foster deeper learning,
and support the development of problem-solving and analytical skills.

Benefits of Innovative Teaching Approaches
o Makes learning more engaging and enjoyable, increasing student participation
and interest.

o Promotes better knowledge retention through active, hands-on experiences.

13



o Encourages critical thinking, problem-solving, and inquiry skills.
o Allows students to apply learning to real-world situations, making education
more relevant.
o Enhances communication and teamwork skills through collaborative activities.
« Provides access to digital tools and online resources, supporting flexible and up-
to-date learning.
ENHANCING ORNITHOLOGICAL SKILLS THROUGH
INNOVATIVE TEACHING APPROACHES

Innovative teaching methods are reshaping how ornithology is taught, allowing
educators to deliver lessons that are more engaging, practical, and effective. By
blending traditional ornithological knowledge with modern instructional strategies,
teachers can help students develop essential skills such as bird identification, behavioral
observation, and ecological analysis. Educators play a key role in making learning
interactive and field-focused, using tools like mobile bird identification apps, citizen
science platforms, and inquiry-based field projects.

Through fieldwork, digital technologies like Merlin and eBird, and collaborative
project-based learning, students can connect theoretical concepts with real-world
applications. These approaches not only enhance ornithological skills but also promote
critical thinking, teamwork, and problem-solving—abilities that are vital for scientific
research and conservation efforts. By bridging classroom instruction with hands-on
experiences, teachers make ornithology education more meaningful and impactful.

Ultimately, equipping educators with innovative teaching strategies strengthens
their ability to inspire curiosity in bird science and environmental stewardship. Such

methods foster student-centered learning and prepare a generation of learners who are
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knowledgeable in ornithology and ready to actively contribute to conservation,

ecological research, and environmental education.

1.2 NEED AND SIGNIFICANCE OF THE STUDY

Ornithology plays a crucial role in understanding ecosystems, biodiversity, and
conservation science. Birds act as key indicators of environmental changes and overall
ecosystem health, making them essential for monitoring and preserving natural habitats.
With the growing threats of habitat destruction, climate change, and declining species
populations, there is an increasing demand for educators who can effectively train
students in ornithology and related disciplines. Yet, many teaching methods continue to
rely heavily on traditional lectures, which often fail to engage students or develop the
practical, field-based skills needed for research and conservation work.

There is an urgent need to provide teachers with innovative, interactive, and
technology-supported teaching strategies that not only enhance instructional
effectiveness but also create engaging and meaningful learning experiences for students.
Conventional approaches often lack hands-on experiences and seldom utilize modern
digital tools, limiting opportunities for students to develop skills such as bird
identification, behavioral observation, ecological assessment, and data interpretation. In
today’s context of pressing environmental challenges, empowering teachers with
effective instructional methods is vital for cultivating students who possess both
theoretical knowledge and practical abilities to address ecological issues.

This study is significant because it seeks to modernize ornithology education by
focusing on innovative teaching strategies. Approaches such as inquiry-based learning,

experiential fieldwork, and the use of digital resources like Merlin and eBird apps,
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virtual field trips, and collaborative research activities can enhance teacher effectiveness
while improving student learning outcomes.

Additionally, the research underscores the role of teachers as facilitators in
inspiring student interest in ecology, conservation, and environmental science.
Strengthening teacher skills and confidence in delivering ornithology content
contributes to broader goals of scientific literacy and environmental stewardship. The
findings are valuable for teachers, students, curriculum developers, conservation
agencies, and education policymakers looking to advance science education. Ultimately,
this study aims to provide a framework for integrating interdisciplinary, technology-
driven, and field-based approaches, preparing students to become knowledgeable,

skilled, and environmentally responsible citizens.

1.3 OBJECTIVES

1. To assess the existing level of ornithological knowledge and awareness among
science and mathematics teachers.

2. To introduce innovative teaching approaches and digital tools (e.g., Merlin Bird
ID, eBird) to enhance ornithological skills.

3. To measure the effectiveness of innovative teaching methods in improving bird
identification and observation skills.

4. To compare pre- and post-intervention knowledge levels to determine the impact

of the treatment.

1.4 HYPOTHESES OF THE STUDY
1. There is no significant difference between the pre-test and post-test scores

of teachers’ ornithological knowledge after the intervention.
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2. There is a significant improvement in teachers’ ornithological knowledge

after the implementation of innovative teaching approaches.

There is no significant relationship between teachers’ demographic
variables and their ornithological skill enhancement.

There is a significant relationship between teachers’ demographic
variables and the improvement in their ornithological skills after the

intervention.

1.5 DELINEATION AND DELIMITATION OF THE STUDY

Delineation

1.

This study aims to improve ornithology teaching skills among educators by
promoting innovative instructional methods.

It explores how modern teaching strategies—such as the use of digital tools,
field-based learning, inquiry-driven instruction, and collaborative research—can
help teachers deliver more engaging and effective ornithology education.

The study examines the influence of these approaches on teachers’ ability to
develop students’ theoretical knowledge and practical skills in areas like bird
identification, behavioral observation, and ecological understanding.

The research focuses on formal educational settings, primarily targeting biology
and environmental science educators at undergraduate and graduate levels, as

well as instructors of specialized ornithology courses.

Delimitations

1 The study is limited to the use of the eBird and Merlin apps only.

2 The study is limited to a sample size of 30 participants only.

17



3 The study is limited to 10 blocks within the Dharmapuri District.

4 The study is limited to 30 schools only.

1.6 ORGANISATION OF THE RESEARCH
The study is organized as follows:
o Chapter 1: Introduction, providing the background, problem statement,
objectives, need and significance, scope, and operational definitions.
o Chapter 2: Literature Review, discussing relevant theories, previous research,
and contextual background.
o Chapter 3: Research Methodology, detailing the research design, data collection
methods, and analysis procedures.
o Chapter 4: Data Analysis and Findings, presenting the results of the study.
o Chapter 5: Findings, Conclusions, and Recommendations, interpreting the

findings and offering practical recommendations based on the study.
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CHAPTER -1l

REVIEW OF RELATED LITERATURE

2.1 INTRODUCTION

The review of literature enables the researcher to broaden their understanding
and perspective on the chosen topic. It helps refine the focus of the study while opening
avenues for further research. A literature review provides a comprehensive summary
and analysis of existing studies on a specific subject, offering context, identifying gaps
in current knowledge, and situating the present study within the wider academic
discourse. By critically evaluating and synthesizing previous research, the review
establishes the significance of the research problem, justifies the chosen methodology,
and informs potential directions for future studies. It ensures that the investigation
builds upon a solid foundation of existing knowledge rather than merely replicating

prior work.

2.2 RELATED STUDIES (International, Nation)

Dr. T. Jagadeeshwara Chari (2025) carried out a study titled “Identification of
Birds Using the Merlin App in and Around Siddipet.” Accurate identification of bird
species is essential for the conservation of biodiversity. The Merlin Bird app, created by
the Cornell Lab of Ornithology, leverages a comprehensive database of images, audio
clips, and other relevant information to assist in bird identification. Users can provide
photographs, sound recordings, or details such as location, size, and color to facilitate
the process. The study emphasizes the app’s effectiveness in correctly identifying bird
species and showcases how technological innovations can be applied to ornithology. By

integrating artificial intelligence, the Merlin app not only supports ecological research
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but also fosters a closer connection between humans and nature, enabling precise
identification of birds in targeted areas.

Dr. Rajkumar Singh (2024) emphasizes that capturing students’ attention and
presenting material in memorable ways is essential for meaningful learning. He argues
that traditional classroom methods need to evolve by incorporating creative and
interactive teaching strategies. Such approaches not only enhance the effectiveness of
education but also empower students, contribute to better governance, and support
broader national development objectives. Singh’s work provides actionable strategies
for making lessons more engaging and helping students understand concepts more
deeply, highlighting the need to move beyond conventional teaching methods toward
more dynamic learning environments.

In a similar vein, Bijan Sarkar and Souvik Chakraborty (2024) explore the
challenge of maintaining student engagement and propose approaches to foster active
participation. Their research synthesizes contemporary teaching techniques and
empirical studies to identify methods that stimulate critical thinking, sustained interest,
and deeper learning. They examine strategies such as integrating technology, using
collaborative learning models, differentiating instruction, and applying gamification.
The study also underscores the value of personalized learning experiences and ongoing
formative assessments in keeping students engaged. By combining insights from
multiple educational contexts, the authors highlight that fostering engagement is a
continuous and adaptive process that requires attention to students’ diverse needs.

Nida Sharif Qureshi (2023) examined the influence of innovative teaching
strategies on student participation and engagement. Using a quantitative approach, the
study surveyed 66 female teachers from private schools in Dera Ismail Khan to

understand their perspectives on the effectiveness of these methods. The findings
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indicate that approaches such as problem-based learning, inquiry-based learning, and
collaborative learning significantly increase active student involvement in the
classroom. Teachers reported favorable perceptions of these strategies, noting their
positive effects on student learning outcomes. Qureshi concludes that the
implementation of innovative teaching methods fosters a more engaged and dynamic
learning environment and recommends that educational institutions provide teachers
with the necessary resources and training to apply these methods effectively.

Madhukar Gampala (2023) highlights the growing significance of innovative
teaching approaches in contemporary education. The study discusses methodologies
that are reshaping traditional pedagogical models, including project-based learning,
flipped classrooms, gamification, personalized learning, and collaborative techniques.
Gampala emphasizes the positive impact of these strategies on student engagement,
comprehension, and overall academic performance. The paper also explores the
theoretical foundations underlying these methods and provides practical examples of
their application across diverse educational contexts. By reviewing empirical evidence,
literature, and case studies, the study demonstrates how these approaches accommodate
different learning styles, encourage critical thinking, and promote deeper understanding.
It further addresses the challenges associated with adopting innovative practices and
suggests strategies to overcome them, underscoring the importance of educators,
institutions, and policymakers embracing these methods to meet the needs of 21st-
century learners.

Temjentoshi Ozukum (2023) stresses the urgent need for a transformation in
educational practices, particularly to enhance teaching quality. Recognizing the
increasing complexity and dynamism of modern education, Ozukum advocates for

adopting innovative teaching methods to address emerging challenges and cultivate
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well-informed, thoughtful students. The study explores a variety of technigues that can
be integrated into classroom instruction to boost student engagement and improve
learning outcomes. Ozukum aims to provide a deeper understanding of effective
teaching practices and inspire educators to implement these methods, ultimately
enhancing the overall quality of education.

Anitha Kaluvoya (2022) examined the effectiveness of innovative teaching
methods implemented by educators in India. The study highlights that in the 21st
century, teachers need to be not only knowledgeable but also creative and innovative to
engage students effectively. Kaluvoya investigated the challenges teachers face,
particularly in integrating digital technology into classrooms. Using a self-administered
questionnaire distributed via Google Forms, the study surveyed 150 teachers across
various educational levels in India. Analysis with SPSS indicated a pressing need for
reforms in both curriculum design and teaching practices. The study concludes that
teaching should be more interactive and engaging, and teachers must continuously
enhance their technological skills to meet the demands of contemporary learners.

Dr. Pravin H. Ghosekar (2022) explored the impact of innovative teaching
strategies on student engagement. He argues that modern teaching methods allow
educators to connect with students’ minds and inspire them, a level of engagement that
was rarely seen in classrooms in the past. With advances in technology, teachers now
have access to numerous tools and strategies that enhance teaching effectiveness.
Ghosekar’s study emphasizes that these innovative approaches significantly improve
student participation and learning outcomes, demonstrating how thoughtfully applied

strategies can make classrooms more engaging and impactful.
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Ms. Indu Bala (2021) focused on the role of innovative teaching-learning
practices in teacher education. She highlights that in an era of rapid technological and
scientific advancement, incorporating innovative methods is crucial for developing
reflective, knowledgeable, and adaptable educators. Bala emphasizes that such practices
are particularly important in skill-based education, ensuring that future teachers gain
both theoretical understanding and practical expertise. The study also addresses the
challenges encountered when implementing innovative approaches, underlining the
importance of adopting these methods to prepare effective educators capable of
navigating a constantly evolving educational landscape.

Henriette Manishimwe (2021) reviewed the role of innovative teaching and
learning methods in improving the classification of living things in biology. She notes
that students often struggle with this topic due to misconceptions, which are largely
attributed to traditional teaching methods, leading to poor academic performance. The
review emphasizes the benefits of active teaching strategies, particularly Inquiry-Based
Learning (IBL) using the 5Es instructional modelEngage, Explore, Explain, Elaborate,
and Evaluate. Findings indicate that this approach allows students to learn through
hands-on activities, correct misconceptions, and develop essential skills and
competencies, ultimately enhancing performance in assessments. Manishimwe
recommends the 5Es model as an effective strategy for teaching complex biology
content, especially the classification of plants and animals.

Rustico Y. J. (2020) conducted a study to develop a scale for measuring
teachers’ innovative teaching strategies, employing both qualitative and quantitative
exploratory methods. Interviews with nine school heads and seven teachers helped
identify key constructs and indicators of innovative teaching, which were then tested

with 309 public elementary teachers across ten school districts in lligan City. The study
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identified four main dimensions: critical thinking, creativity, social skills, and ICT
skills. Results revealed that teachers generally demonstrated lower levels of innovation
in critical thinking and ICT skills. Rustico suggests that the developed scale is a useful
tool for assessing innovative teaching practices, though further validation through
confirmatory factor analysis (CFA) is recommended to ensure reliability and accuracy.

P.C. Naga Subramani (2018) explored the adoption of innovative teaching and
learning methods to enhance educational effectiveness. The study emphasizes the
growing use of hybrid teaching models that combine face-to-face instruction with e-
learning, as well as the integration of technology and multimedia in classroom settings.
Smart devices are widely used to facilitate teaching, assessment, feedback, and research.
Subramani highlights that innovative approaches, including short lectures, simulations,
role-playing, portfolio development, and problem-based learning (PBL), are particularly
effective for engaging students from diverse cultural and linguistic backgrounds. These
methods enhance understanding, motivation, and readiness for professional
environments increasingly shaped by technological advancements.

R. Jayashree (2017) examined innovative teaching and learning methods for
undergraduate students, emphasizing that education goes beyond literacy to foster
creativity, critical thinking, and workforce readiness. The study argues that the success
of students largely depends on teachers and the innovative strategies they employ in the
classroom. Jayashree highlights various methods that can enhance knowledge
acquisition and student engagement, suggesting that thoughtfully implemented
innovative practices are essential for effective learning outcomes.

Dr. Paras Jain (2017) explored the transformative potential of innovation in
education. He contends that purposeful and well-implemented innovation can

significantly reform the educational system, benefiting both teachers and students. Jain
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underscores the central role of teachers as the backbone of learning, capable of guiding
and shaping future generations. The study examines a range of innovative teaching tools
and demonstrates their positive effects on students’ knowledge, interest, and confidence.
Jain further emphasizes the need for educational reforms, particularly at the grassroots
level, to harness human potential through the integration of innovation in teaching
practices.

Carmen Gache (2016) highlighted the importance of incorporating ornithology
into environmental education for primary and secondary students. The study notes that
while students are naturally curious about animals, traditional biology curricula often
neglect complex ecological relationships and behaviors. Gache advocates for optional
ornithology classes, pointing out that birds’ diverse behaviors, songs, plumage, breeding
patterns, and migratory habits make them ideal subjects for ecological study. Observing
birds allows students to understand their role in ecosystems, including their position in
food chains, and to use them as bio-indicators for assessing environmental health.

Mohini Rasal (2015) investigated the use of innovative teaching methods in
undergraduate education, specifically within Hotel Management colleges. The study
aimed to determine whether faculty members employed creative approaches to make
classes more engaging and positively impact student learning. Observations revealed
that innovative teaching methods not only enhance the learning experience but also
strengthen students’ skills and comprehension. The research supports the broader view
that integrating innovative practices in higher education improves educational quality
and student outcomes.

Dr. John A. Marshall (2003) provides a comprehensive review of teaching tools
and techniques aimed at improving teaching effectiveness for both novice and

experienced educators. The study is organized into two main sections: the learning
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process and innovative teaching methods. In the learning-focused section, Marshall
emphasizes prioritizing student learning over traditional teaching, highlighting
strategies such as problem-based learning, collaborative group activities, and fostering
student accountability. He also discusses approaches to influence learning behavior
outside the classroom and offers guidance on preparing for effective instruction. In the
section on teaching methods, the study outlines essential practices, including the Seven
Good Practices for Teachers, teaching with hospitality, active listening, and using
assessment tools like the Minute Paper. Marshall presents these strategies as practical,
enjoyable, and easily applicable, providing examples and case studies to illustrate their
implementation. The overarching goal is to offer educators practical techniques that can

be effectively integrated into their teaching to enhance learning outcomes.

Synthesis of Review

Author & | Title Method Location | Key Findings

Year of Study

Dr. T. | Identification of | Case study /| India The Merlin Bird app

Jagadeeshwara | Birds Using | Application effectively identifies

Chari (2025) Merlin App in & | analysis bird species using
Around Siddipet Al  analysis  of

photos, sounds, and
inputs like location
and color. Supports
biodiversity

conservation and
enhances ecological
studies by enabling

accurate and
accessible bird
identification.
Dr. Rajkumar | Innovative Review /| India Emphasizes
Singh (2024) Teaching  and | Theoretical capturing  students’
Learning analysis attention and
Methods: A presenting content in
Vital Need for an engaging manner.
the Current Suggests that
Educational innovative teaching
Scenario methods improve
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learning, empower
students, and
support national
development goals.
Advocates for
transforming
traditional teaching
approaches.
Bijan Sarkar & | Innovative Comprehensive | Abroad Identifies strategies
Souvik Teaching review / such as technology
Chakraborty Strategies  for | Empirical integration,
(2024) Enhancing studies collaborative
Student learning,
Engagement in differentiated
the Classroom instruction, and
gamification to
enhance engagement
and critical thinking.
Highlights the need
for continuous
innovation and
adaptability.
Nida Sharif | Impact of | Quantitative Abroad Problem-based,
Qureshi (2023) | Innovative survey (66 inquiry-based, and
Teaching female collaborative
Strategies on | teachers) learning  strategies
Student’s Active increase student
Participation in participation and
Learning improve outcomes.
Recommends
providing resources
and training to
teachers for
effective
implementation.
Madhukar Innovative Literature Abroad Highlights the
Gampala Approaches to | review / Case impact of project-
(2023) Teaching  and | studies / based learning,
Learning: Empirical flipped classrooms,
Transforming evidence gamification,and

Pedagogy  for
21st Century
Learners

personalized
learning on
engagement and
outcomes. Discusses
challenges and the
importance of
adopting modern
teaching practices.
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Temjentoshi Innovative Conceptual Abroad | Advocates for
Ozukum Teaching review innovative teaching
(2023) Methods for methods to address
Enhancing  the educational
Quality of challenges, improve
Education student engagement,
and enhance
learning outcomes.
Anitha Effectiveness of | Survey (150 | India Found a strong need
Kaluvoya Innovative teachers, SPSS for interactive and
(2022) Teaching analysis) engaging  methods.
Methods in Teachers should
India upgrade
technological skills
to meet modern
learners’ demands.
Dr. Pravin H. | Study of | Review of | India Innovative teaching
Ghosekar Innovative innovative strategies  improve
(2022) Teaching strategies student engagement
Strategies  and and learning, with
Its Impact on technology serving
Student as a key enabler.
Engagement
Ms. Indu Bala | Innovative Review /| India Emphasizes the
(2021) Teaching- Conceptual importance of
Learning analysis innovative practices
Practices in in teacher education
Teacher and highlights
Education implementation
challenges. Calls for
adaptation to
modern educational
trends.
Henriette The Role of | Review of | Abroad | Active learning
Manishimwe Innovative active teaching methods, such as
(2021) Teaching methods Inquiry-Based
Methods Learning with the
Toward the 5Es  model, help
Classification of alleviate
Living Things misconceptions and
enhance
understanding of
biological
classification.
Rustico Y. J| Teachers’ Mixed-method | Abroad Identified four key
(2020) Innovative (interviews  + factors: Critical
Teaching scale Thinking, Creativity,
Strategies: Scale | development) Social Skills, and

Development
Using

ICT Skills. Teachers
showed lower
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Exploratory
Factor Analysis

innovation in critical
thinking and ICT.
Recommends further
validation of the
scale.

P.C. Naga | Innovative Review of | India Focuses on hybrid
Subramani Teaching  and | hybrid models models  combining
(2018) Learning & technology face-to-face and e-
Methods: A | integration learning,
Shift  Towards multimedia, and
Hybrid Models technology
integration.
Highlights problem-
based learning,
simulations, and
engagement for
diverse students.
R. Jayashree | A Study on | Review of | India Explores  methods
(2017) Innovative innovative enhancing creativity,
Teaching methods critical thinking, and
Learning workforce readiness
Methods for among
Undergraduate undergraduates.
Student
Education
Dr. Paras Jain | The Conceptual India Highlights how
(2017) Transformative | exploration innovation can
Power of empower  teachers
Innovation in and students,
Teaching transform education,
and improve
learning outcomes.
Stresses  teachers’
central role in the
learning system.
Carmen Gache | Environmental Review / | Abroad | Advocates
(2016) Education Conceptual integrating
Through analysis ornithology into
Ornithology in curricula to spark
Primary and students’  curiosity.
Secondary Uses birds as bio-
Schools indicators to teach
ecology and
environmental
awareness.
Mohini Rasal | To Study the | Survey study India Investigates
(2015) Various innovative teaching
Innovative methods in hotel
Methods of management
Teaching for colleges,  showing
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Undergraduate
Level

improvement in
engagement and
learning outcomes.

Dr. John
Marshall
(2003)

A.

Innovative
Teaching
Learning
Strategies

and

Literature
review / Case
study analysis

Abroad

Presents  practical
methods like
problem-based
learning, group
learning, and
formative
assessments.
Emphasizes active

participation and
real-world problem
solving.

2.3 CONCLUSION

The review of related studies enabled the investigator to gain a clearer

understanding of the problem addressed in the present study. By examining existing

research, the investigator was able to identify effective methodologies and strategies,

which informed the development of an appropriate and well-structured approach for

conducting the current investigation. The methodology adopted for this study is detailed

in the following chapter.
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CHAPTER-III
METHODOLOGY

3.1 INTRODUCTION

Research methodology outlines the researcher's planned approach for
conducting their study, offering a structured and systematic strategy to tackle a
research problem. It lays out the steps taken to achieve reliable and valid results
aligned with the study's objectives. This chapter elaborates on the specific
methodological procedures employed in the current investigation, providing a
comprehensive overview of the researcher's methodology throughout the study

phases.

3.2 RESEARCH DESIGN

Research methods are the strategies, processes, or techniques utilized in
the collection of data or evidence for analysis to uncover new information or
create a better understanding of a topic. Research methods involve the conduct of
experiments, tests, surveys, and the like. On the other hand, research
methodology involves learning the various techniques that can be used in the
conduct of research and in the conduct of tests, experiments, surveys, and critical
studies. There are different types of research methods that use different tools for
data collection.

In the present study, the investigator used the single-group experimental

method.
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3.3 SAMPLING TECHNIQUES AND SAMPLE
Purposive sampling technique was adopted in this study. The present
study was conducted among 30 Schools in 10 blocks from Darmapuri District. A

sample of 30 graduate teachers in Darmapuri District was selected for the study.

3.4 RESEARCH TOOLS
The following tools were used in the present study
e eBird App
e Merlin
e Pre test post test questionnaire

e Observation Schedule

3.5 DESCRIPTIONS OF TOOLS

The research tool titled "Enhancing Ornithological Skills Through
Innovative Teaching Approaches™ is systematically constructed in two main
sections to gather relevant data from school teachers. The first section is a
Teacher Profile Sheet designed to collect demographic and professional details
such as name, designation, subject taught, teaching experience, gender, age, type
and location of school, etc. The second section is a structured questionnaire
consisting of 25 multiple-choice questions, which assess teachers’ factual
knowledge, attitudes, and practical understanding of ornithology. These questions
cover topics like bird species, behavior, habitat, migratory patterns, conservation
Issues, and educational applications. Each question has four options, with only

one correct answer, facilitating objective data analysis. The tool is designed to
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ensure clarity, relevance, and alignment with the research objectives, enabling
effective assessment of the existing ornithological awareness among teachers and
identifying areas for pedagogical improvement.

Use of eBird and Merlin Apps in Enhancing Ornithological Skills for
Teachers

In this study, the eBird and Merlin apps serve as essential technological
tools that teachers can integrate into their instructional practices to enrich the
teaching and learning of ornithology. These apps not only facilitate bird
identification and data collection but also provide opportunities for active,
outdoor learning that benefits both teachers and students.
eBird App:

Teachers can use the eBird app as a platform to engage students in real-
time birdwatching and citizen science projects. For example, during field
activities or nature walks, teachers can guide students to record bird sightings
using eBird, helping them contribute data to a global database. This encourages
observational skills, scientific recording, and data analysis. For teachers, actively
participating in these walks while using the app encourages physical movement
and outdoor engagement, which can improve mental and physical health by
reducing stress and promoting well-being. The app also helps teachers manage
time efficiently during field sessions by providing a structured way to log
observations and track progress, making ornithological fieldwork more organized

and impactful.
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Merlin App:

Merlin serves as an accessible, user-friendly bird identification tool that
teachers can use both in and out of the classroom. Teachers can demonstrate how
to use Merlin to identify birds by their appearance, calls, and behaviors, thereby
supporting students’ visual and auditory learning. This app’s interactive features
allow teachers to model inquiry-based learning, encouraging students to explore
and identify species independently or in groups. Using Merlin helps teachers
bridge the gap between theory and practice, offering immediate feedback and
enhancing students’ confidence in bird identification. Moreover, engaging with
the app during outdoor activities keeps teachers active and mentally stimulated,
contributing positively to their own health while enriching the learning
environment.

By integrating these apps into their teaching, educators promote a hands-
on, technology-enhanced approach that fosters student curiosity, strengthens
ornithological skills, and supports teachers’ well-being through active
participation in field-based learning.

Orientation Program for Teachers

To effectively implement innovative teaching approaches in ornithology
education, the investigator conducted a comprehensive orientation program
designed specifically for teachers. This program provided both theoretical and
practical training on integrating modern pedagogical tools, including the use of
technology like the eBird and Merlin apps, alongside field-based learning
strategies.
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The orientation program was delivered through a blended model, combining
online workshops, offline classroom sessions, and hands-on field visits.
Online Orientation:

The online component included interactive webinars and tutorial sessions
where teachers were introduced to the concepts of innovative teaching methods,
inquiry-based learning, and technology integration in ornithology.
Demonstrations on how to navigate and utilize the eBird and Merlin apps for bird
identification, data collection, and student engagement were provided. Teachers
also participated in virtual discussions and collaborative activities to share ideas
and clarify doubts, ensuring they were comfortable with the digital tools before
practical application.

Offline Classroom Sessions:

Offline sessions focused on face-to-face training where teachers received
hands-on guidance on lesson planning, designing field activities, and integrating
collaborative and project-based learning approaches. These sessions aimed to
build teachers’ confidence in applying innovative teaching strategies within their
own classrooms and institutions. Practical exercises included simulated bird
identification tasks using the apps, group discussions, and problem-solving
activities tailored to ornithology education.

Field Visits:

A key part of the orientation program was supervised field visits where
teachers applied their learning in real-world settings. During these visits, teachers
conducted guided birdwatching using the eBird app to log observations and
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practiced using Merlin for on-the-spot identification. These field experiences
helped teachers develop their practical ornithological skills, understand how to
manage outdoor learning effectively, and experience the benefits of active
teaching approaches firsthand. The field visits also promoted physical well-being
and mental rejuvenation by encouraging outdoor engagement with nature.
Through this blended orientation program, the investigator aimed to equip
teachers with the necessary knowledge, skills, and confidence to adopt

innovative teaching approaches, thereby enhancing the overall quality of

ornithology education and fostering more active and skilled learners.
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Observation Schedule

The observation schedule focused on evaluating 30 teachers’ use of the
eBird and Merlin apps in enhancing ornithological skills through 10 key areas of
guided questions. It assessed familiarity with the apps, clarity of instruction, and
effective integration into both classroom and field settings. Specific attention was
given to how teachers guided students in logging birdwatching data with eBird
and using Merlin for live identification through sound or photo. The schedule
also measured the duration and meaningfulness of birdwatching sessions,
physical engagement through walking, and whether birdwatching was modeled
as a personal habit or hobby. Additionally, it considered the mental and physical
well-being benefits reported or observed during activities, the level of student
engagement, and the effectiveness of post-activity reflections linking
observations to course content. Ratings on a scale from 1 (not observed) to 5
(consistently observed) were used to quantify these aspects, with fields for date,
observer and teacher names, location, watching time, and walking distance to
provide a comprehensive view of teaching practices using these innovative tools.
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3.6 SCORING OF RESEARCH TOOLS
The study utilizes a pre-test/post-test questionnaire in an open-ended format
with multiple-choice questions. A scoring system is employed where each correct

answer is assigned 1 mark, contributing to a maximum total score of 25 marks.

3.7 PILOT STUDY

To ensure the reliability and validity of the research instruments and
methodology before full implementation, a pilot study was conducted involving a small,
representative sample of 10 teachers. This preliminary phase allowed for the
identification of potential ambiguities in the questionnaires, assessment of the clarity of
the innovative teaching approach instructions, and verification of data collection
procedures. The feedback gathered from these participants was crucial for refining the
research tools and logistical framework, ensuring a smoother execution of the main
study on enhancing ornithological skills. The successful completion of the pilot study
confirmed the feasibility of the research design and provided essential insights for

necessary adjustments.

3.8 STANDARDIZATION OF RESEARCH TOOLS
Validity

To establish the validity of the research tool, the questionnaire was
developed with guidance from subject matter experts in biology, environmental
science, and pedagogy. Each item was carefully designed to align with the
objectives of enhancing ornithological knowledge, attitudes, and field-related

skills among teachers. Content validity was ensured by covering a wide range of
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relevant topics, including bird species, identification techniques, migratory
patterns, and conservation practices. The tool was reviewed for clarity, language
appropriateness, and conceptual alignment, and revisions were made based on
expert feedback to eliminate ambiguity and improve focus.
Reliability

Reliability of the tool was assessed through a pilot test conducted with a
representative sample of teachers. The responses were analyzed to determine
internal consistency, and necessary modifications were made to improve question
structure and eliminate inconsistencies. Statistical methods, including the
calculation of Cronbach’s alpha, were used to evaluate the reliability of the
questionnaire. The alpha value indicated a high level of internal consistency,
confirming that the tool is reliable and capable of producing stable and consistent

results when administered to a broader group. The reliability value is found 0.79

3.9 RESEARCH PROCESS
Pre-Test Phase:

Before implementing any intervention, a pre-test was administered to the
selected group of science and mathematics teachers to assess their existing level
of ornithological knowledge and awareness. The pre-test consisted of the same
25 multiple-choice questions included in the validated questionnaire. This phase
helped establish a baseline for comparison and provided insights into the
participants’ initial understanding of bird identification, behavior, conservation,

and observation skills.
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Treatment Phase:

Following the pre-test, the participants underwent a treatment phase,
where innovative teaching approaches were introduced to enhance their
ornithological skills. This included the use of digital tools such as the Merlin Bird
App and eBird App, interactive multimedia presentations, hands-on birdwatching
activities, group discussions, and guided nature walks. Teachers were also given
access to bird identification guides, sound recordings, and regional bird packs.
The treatment was conducted over a 2—4 weeks through workshops or structured
training sessions aimed at building both content knowledge and field skills.
Post-Test Phase:

At the end of the treatment period, a post-test identical to the pre-test was
administered to evaluate the effectiveness of the intervention. The same 25-item
questionnaire was used to measure any improvement in the participants’
ornithological knowledge, attitudes, and observation skills. The pre-test and post-
test scores were statistically analyzed to determine the impact of the innovative
teaching methods. The difference in scores provided measurable evidence of

learning gains and the success of the treatment strategies employed.

3.10 STATISTICAL TECHNIQUES

The following statistical techniques were used in this study:
e Percentage Analysis
e Descriptive Analysis

o Differential Analysis
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o Effect Size
Percentage analysis

Percentage analysis is a statistical method used to interpret and present
data in terms of proportions or percentages, making it easier to understand
patterns and comparisons among different variables. The primary purpose of
percentage analysis in this study is to determine the distribution of responses
across various categories such as correct answers, awareness levels, or
demographic factors and to highlight trends in ornithological knowledge and skill
development among teachers. By converting raw data into percentages, it
becomes more meaningful and visually clear, allowing researchers to assess the
effectiveness of the intervention, identify strengths or gaps in understanding, and
make data-driven conclusions with greater accuracy.

Descriptive Analysis:

Descriptive Analysis is a type of data analysis that helps describe, show, or
summarize data points in a constructive way, allowing patterns to emerge that
fulfill the conditions of the data. Descriptive statistics are used to describe the
basic features of the data in a study, providing simple summaries about the
sample and the measures. It provides information about the nature of a particular
group of individuals. Mean and Standard Deviation were calculated for the pre-
test and post-test.

Differential Analysis:

Differential Analysis is attempted to find out how the scores of one test
and assessment differ from another set of scores in the variables. This can be
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found out by comparing the mean scores obtained in different tests of the same
variable. The 't' test is a statistical test used to compare the means of two groups,
often used in hypothesis testing to determine whether a process or treatment has
an effect on the population of interest, or whether two groups are different from
each other.

Effect Size:
The absolute effect size is the difference between the average and mean

outcomes in two different intervention groups. Effect size measures the strength
of the relation between two variables, computed as the fraction of the difference

between two groups’ means and the standard deviation.

Hy — M2
c

Effect Size =

Here,

w1 is the mean of the first population group,
w2 is the mean of the second population group, and

o 1s the standard deviation

3.11 CONCLUSION

In this chapter, the rationale of the study was discussed, including
operational definition of key terms, objectives of the study, hypotheses of the
study, research method, research tools, constructions of tools, validation of tools.

The next chapter focused on data analyse and the interpretation of data.
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CHAPTER-IV

DATA ANALYSES AND INTERPRETATION

4.1 INTRODUCTION

Best and Kahn (2012) define statistics as "a body of mathematical
techniques or processes for gathering, organizing, analyzing, and interpreting
numerical data." Analysis involves computing specific measures and identifying
patterns of relationships among data sets. Therefore, one significant task for
researchers is to analyze the collected data. The data are subsequently analyzed

statistically, and interpretations are provided accordingly.

4.2 ANALYSIS AND INTERPRETATION

Table 1
Pre test and Post test Scores
SI.No Name and address of the Teacher Pre Test | Post
Score Test
Score
1 P.Gunasekaran, BT Asst 48 80
PUMS, Pallappatti
2 T.Anbarasu, ST Asst 44 76
PUMS, Veppalahalli
3 E.Devika, BT Asst 48 84
PUMS Krishnapuram
4 P.Shanmugapriya, BT Asst 52 84
GGHSS, Marandahalli
5 K.Ragunath, BT Asst 36 64
PUMS, Rajathoppu
6 K.Karikalan, BT Asst 52 88
PUMS, Pulikkal
7 R.Aravinth, BT Asst 32 72
PUMS, Periyathabbai
8 M.Veeramani, BT Asst 32 76
PUMS, Balinjirahalli
9 M.Ponnusamy, BT Asst 44 80
PUMS, Konankihalli
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10 P.Tamilvaani, BT Asst 56 84
GGHSS, Periyampatti

11 T.Janma, BT Asst 40 80
PUMS, Bikkampatti

12 M.Kalaivani, BT Asst 32 72
PUMS, Thotlanahalli

13 T.Vijaya, BT Asst 32 76
GHSS, Kalapampaadi

14 A.Mohan, Bt Asst 48 80
GHS, Kolasanahalli

15 G.Javakar, BT Asst 68 88
PUMS, Chinnaiyanur

16 J.Stella, BT Asst 28 72
MMS, Mathikonpalayam

17 K.Shaliha, BT Asst 36 76
PUMS, P.Gettur

18 S.Jayalakshmi, BT Asst 36 80
PUMS, K.Agraharam

19 R.Reena, BT Asst 36 76
PUMS, Kaatukkottai

20 R.Surya, BT Asst 40 76
GHSS, Kalappampaadi

21 J.Punitha, BT Asst 40 80
PUMS, Kanaappatti

22 V.Parimaladevi, Bt Asst 56 84
PUMS,Errahalli

23 G. Vishnu kumar, BT Asst 48 88
GHSS, R.Gopinathampatti

24 V.Rajkumar, BT Asst 52 88
PUMS, Ranimookanur

25 R.Govindaraj, BT Asst 40 76
PUMS, Samandahalli

26 R.Sangeetha, BT Asst 44 88
Model School

27 K.Muniyappan, Bt Asst 64 92
GHSS, Nallampalli

28 M.Saravanan, BT Asst 40 76
PUMS, Ajjampatti

29 K.Narayanasamy, BT Asst 48 88
PUMS, Kumparahalli

30 M.Loganathan, BT Asst 60 92

GHS, Gettuhalli

The table shows that the overall pre test and post test scores
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Table 2

The level of ornithological knowledge

Overall %
Pre test 35.53%
Post test 64.46%

The overall ornithological knowledge of participants increased
significantly after the intervention, with an improvement from 35.53% to
64.46%. This indicates that the innovative teaching approaches were effective in

enhancing teachers’ awareness and understanding of ornithology.

Overall

M Pre test

m Post test

Fig 1. The level of ornithological knowledge
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Mean , SD T test Scores of Pre test and Post test

Table 3

N Mean SD ‘t> value Level of
Significance
Pre Test 30 44.40 10.09 33.05 S
Post Test 30 80.53 6.70

The mean score increased significantly from 44.40 (pre-test) to 80.53

(post-test). The t-value of 33.05 is statistically significant, indicating that the

treatment innovative teaching methods had a strong positive impact on

improving ornithological skills among teachers.

Mean

PRE TEST
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Fig.2 Mean , SD Scores of Pre test and Post test




Table 4

Mean , SD and T test scores of Male and Female in Pre test and post test

Gender N Mean SD ‘0 Level of
value | Significance
Pre Male 16 47.2500 10.45307 1.725 NS
Test Female 14 41.1429 8.93444
Post Male 16 81.5000 7.98332 0.866 NS
test Female 14 79.4286 4,92582

The t-values for male and female teachers in both pre-test (1.725) and
post-test (0.866) were found to be not significant, indicating that gender had no
significant influence on the improvement in ornithological skills. Both male and
female teachers showed similar progress. Though both male and female teachers
showed improvement from pre- to post-test, the t-values were not significant,
indicating no statistically meaningful difference between genders in terms of

ornithological skill development.

Gender

79.4286

FEMALE FEMALE

PRE TEST POST TEST

Fig.3 Mean , SD scores of Male and Female in Pre test and post test
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Table 5

Mean, SD and T test scores of Science and Maths Subjects in Pre test and

post test
Subject N Mean SD ‘v Level of
value | Significance
Pre Test | Science 10 48.80 9.39 1.780 NS
Maths 20 42.20 9.92
Post Science 10 84.00 9.39 2.238 S
test Maths 20 78.80 9.92

Science teachers outperformed Maths teachers in the post-test with a
significant t-value of 2.238. This shows that subject background had an
influence, with Science teachers benefiting more from the ornithology-related
content and methods. Science teachers performed better than Maths teachers in
both pre- and post-tests. The post-test difference was statistically significant,
suggesting that subject background may influence how effectively teachers

acquire ornithological knowledge.

Subject Handled

SCIENCE SCIENCE

PRE TEST POSTTEST

Fig.4 Mean , SD scores of Science and Maths Subjects in Pre test and post

test
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Table 6
Mean , SD and T test scores of Below 40 and Above 40 years of age in Pre

test and post test

Age N Mean SD ‘v Level of
value | Significance
Pre Below 40 6 43.33 11.14 0.267 NS
Test years
Above 40 24 44.66 10.054
years
Post Below 40 6 82.00 7.042 0.575 NS
test years
Above 40 24 80.16 6.722
years

Teachers below and above 40 years of age did not differ significantly in
either pre-test (t = 0.267) or post-test (t = 0.575). Thus, age was not a
determining factor in learning outcomes. There was no significant difference in
ornithological skill development between younger and older teachers. Both age

groups benefited equally from the innovative teaching approaches.

Age

BELOW 40 YEARS ABOVE 40 YEARS BELOW 40 YEARS ABOVE 40 YEARS

PRE TEST POSTTEST

Fig. 5 Mean, SD scores of Below 40 and Above 40 years of age in Pre test

and post test
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Table 7

F test scores of Teaching Experience in Pre test and post test

ANOVA
Teaching Sum of df Mean F Sig.
Experience Squares Square
Pre Between 249.011 2 124.505 1.242 305
test Groups
Within 2706.189 27 100.229
Groups
Total 2955.200 29
Post Between 75.761 2 37.881 833 446
test Groups
Within 1227.705 27 45471
Groups
Total 1303.467 29

The F-values for both pre-test (1.242, p = .305) and post-test (0.833, p =
446) showed no significant difference across varying years of teaching
experience. This suggests that experience level did not impact the effectiveness
of the intervention. The ANOVA results indicate no significant difference in
ornithological knowledge across different teaching experience levels, both in pre-
and post-tests. Experience did not play a major role in learning outcomes in this

study.
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Table 8

F test scores of type of School in Pre test and post test

ANOVA
Type of School Sum of df Mean F Sig.
Squares Square
Pre Between 649.295 3 216.432 2.440 .087
test Groups
Within 2305.905 26 88.689
Groups
Total 2955.200 29
Post Between 317.181 3 105.727 2.787 061
test Groups
Within 086.286 26 37.934
Groups
Total 1303.467 29

Although the F-values in both pre- and post-tests are approaching
significance, they are not statistically significant at the 0.05 level. This suggests

that type of school (GHSS, GHS, PUMS) had a limited influence on the

improvement in ornithological skills.
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Table 9

Effect size (d)

Mean SD o E.S(d)
Pre Test 44.40 10.09 8.56 4,22
Post Test 80.53 6.70

The table shows that the effect size of the difference between the means of
the pre test scores and post test scores for innovative teaching methods in the
experimental group is found to be 4.22, a level given by Cohen (1988) that

indicates a large effect size.
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Table 10

Correlation
Variables Pre Test Post Test Level of
R value R value Significant
Gender 0.307 0.157 NS
Subject 0.313 0.372 S
Age 0.054 0.111 NS
Teaching Experience 0.049 0.123 NS
Type of School 0.083 0.167 NS

Gender showed a low positive correlation with both pre-test and post-test
scores. This suggests a slight, but not meaningful, association between gender
and ornithological knowledge levels.

Subject specialization (Science and Maths) had a moderate positive
correlation with both pre- and post-test performance. This implies that subject
background had some influence on learning, with science teachers likely
benefiting more.

Age had a very weak correlation with both pre- and post-test scores,
indicating that age had little to no impact on ornithological skill development.

Teaching Experience also showed a negligible correlation with learning
outcomes, suggesting that years of teaching did not influence the improvement in

ornithological skills.
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Type of School had a weak correlation with both pre- and post-test
performance, showing only a minimal association with the results.

None of the background variables (gender, age, teaching experience,
school type) showed a strong correlation with learning outcomes. However,
subject specialization had a moderately stronger influence, pointing to the
importance of academic background in assimilating ornithological content
effectively.

Table 11

Observation Schedule: Teacher Use of Ebird And Merlin Apps

SI. No. Observation Area %
1 Familiarity with Apps 86.67%
2 Integration into Teaching 90.00%
3 eBird App Usage 83.33%
4 Merlin App Usage 80.00%
5 Watching Time 93.33%
6 Walking and Physical Engagement 88.00%
7 Birdwatching as Habit or Hobby 76.67%
8 Health & Well-being Benefits 90.00%
9 Student Engagement 86.67%
10 Post-Activity Reflection 83.33%

e 86.67% of teachers demonstrated strong familiarity with the eBird and

Merlin apps, indicating successful orientation and app training.
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90.00% effectively integrated the apps into their teaching, aligning

birdwatching activities with educational objectives.

83.33% guided students in using the eBird app for logging bird data,

showing practical application in real-time environments.

80.00% of teachers used the Merlin app consistently for bird

identification, both through audio and visual features.

93.33% of teachers engaged in meaningful birdwatching time, making use

of extended observation sessions to enhance learning.

88.00% participated in physical activities such as walking during

birdwatching, contributing to both pedagogical and health benefits.

76.67% of teachers showed or encouraged birdwatching as a habit or

hobby, fostering long-term engagement with nature.

90.00% displayed signs of improved mental and physical well-being,

including stress relief, mindfulness, and enjoyment of the activity.

86.67% maintained high levels of student engagement during sessions,

effectively managing questions and interactions.

83.33% conducted post-activity reflections or discussions, helping

students connect field observations to classroom concepts.
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4.3 CONCLUSION

This chapter deals with analysing data, and their interpretations are
provided. A summary of findings, recommendations, educational implications,

and suggestions for further research are discussed in the next chapter.
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CHAPTER-V

SUMMARY OF FINDINGS AND CONCLUSION

5.1 INTRODUCTION

This chapter primarily focuses on summarizing findings, engaging in

discussions, exploring educational implications, providing recommendations,

suggesting for further research, and presenting the conclusions outlined in the

research report.

5.2 FINDINGS OF THE STUDY

1.

There was a clear improvement in teachers' ornithological knowledge after
the implementation of innovative teaching approaches.

The post-test performance was significantly better than the pre-test,
indicating the effectiveness of the intervention.

Both male and female teachers showed improvement in their
ornithological skills, with no significant difference based on gender.
Science subject teachers performed better than Maths teachers in the post-
test, suggesting that subject background influenced the learning outcomes.
Teachers below and above 40 years of age benefited equally from the
innovative teaching, with no major difference in skill acquisition based on
age.

Teaching experience did not significantly influence the improvement in
ornithological knowledge; both experienced and less experienced teachers
showed similar gains.
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. Type of school (GHSS, GHS, PUMS) showed a mild trend toward
influencing outcomes, though the differences were not statistically
significant.

. The correlation findings revealed that subject specialization showed a
moderate relationship with ornithological skill development, while gender,
age, teaching experience, and type of school had only weak or negligible
associations.

. The majority of teachers successfully adopted and integrated digital tools
like eBird and Merlin into their teaching practices, showing a high level of
competence and willingness to embrace innovative, tech-based learning
approaches.

Teachers moved away from traditional lecture-based methods and
embraced active, field-based, and student-centered learning, with more
than 85% consistently using bird identification and data collection as part
of their instructional activities.

Regular use of these apps during walking and birdwatching activities led
to a noticeable reduction in mental and physical stress among teachers.
Outdoor engagement, interaction with nature, and movement during
sessions contributed to improved well-being and motivation.

Many teachers began to develop birdwatching as a personal hobby or
habit, which further enriched their teaching and increased authenticity and

enthusiasm in the classroom.
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e The integration of field activities with classroom discussions helped
bridge the gap between theoretical concepts and real-world application,
making classroom teaching more effective, relevant, and engaging.

e High levels of student engagement were observed when these tools were
used, as students responded positively to interactive learning, real-time
identification, and collaborative outdoor experiences.

e Overall, thirty teachers have used these apps in their daily classrooms the
combination of innovative teaching methods and digital apps enhanced the
quality of ornithological education, reduced teacher stress, promoted
physical activity, and brought greater effectiveness and creativity to
classroom instruction

¢ In the study examining the impact of innovative teaching approaches on
ornithological skills, the findings section would highlight a clear increase
in technology adoption and practical observation: specifically, the number
of teachers using the application doubled from 15 pre-intervention to 30
post-intervention. Furthermore, these 30 teachers collaboratively watched
and recorded a total of approximately 105 distinct bird observations,
demonstrating enhanced engagement and practical application of their

skills through the use of the platform

5.3 SUMMARY OF MAJOR FINDINGS AND DISCUSSION
The study demonstrated that implementing innovative teaching approaches and
digital tools like the eBird and Merlin apps significantly enhanced teachers'

ornithological skills and pedagogical practices. A clear improvement was observed in
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teachers' post-test performance compared to their pre-test scores, confirming the
intervention's effectiveness. These gains were consistent across gender and age groups,
though science teachers showed better outcomes than their mathematics counterparts,
suggesting prior subject background has a moderate influence on learning specific
skills. Notably, the program facilitated a significant pedagogical shift: over 85% of
participants moved away from traditional lecture-based methods to adopt active, field-
based, and student-centered learning. The integration of outdoor activities using these
apps not only improved instruction quality and student engagement but also had the
added benefit of reducing teacher stress and promoting personal well-being and hobbies.
Overall, the findings indicate that combining innovative teaching methods with
accessible digital technology effectively bridges the gap between theoretical concepts
and real-world application, making ornithological education more relevant, engaging,

and effective.

The study's findings align strongly with existing research that advocates for the
integration of innovative teaching methods and technology in education. The observed
effectiveness of digital tools is supported by the work of [Dr. T. Jagadeeshwara Chari
(2025)], who found that the Merlin app effectively supports biodiversity conservation
and enhances ecological studies by enabling accurate and accessible bird identification.
The general improvement in engagement and learning outcomes mirrors the findings of
[Dr. Rajkumar Singh (2024)], [Bijan Sarkar & Souvik Chakraborty (2024)], and [Nida
Sharif Qureshi (2023)], all of whom emphasize that problem-based, inquiry-based, and
technology-integrated strategies are vital for capturing student attention and improving

active participation.

Furthermore, the study confirms the need for teachers to upgrade technological
skills as highlighted by [Anitha Kaluvoya (2022)]. Our findings demonstrate that when
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teachers are provided with adequate resources and training, as recommended by Qureshi
(2023), they successfully adopt modern, tech-based approaches. The positive impact on
both experienced and less experienced teachers supports the idea that innovation can
benefit all educators, a sentiment explored by [Dr. Paras Jain (2017)] regarding the
transformative power of innovation in teaching. The overall shift toward hybrid models
and active learning methods is consistent with the literature reviewed by [P.C. Naga
Subramani (2018)] and [Henriette Manishimwe (2021)], suggesting a broader trend in
education toward bridging the gap between theoretical knowledge and real-world

application, ultimately enhancing the quality of ornithological education.
5.4 RECOMMENDATIONS OF THE STUDY

+« Educational institutions should integrate innovative, technology-driven
teaching methods, such as interactive quizzes, multimedia resources, and
field-based learning, into teacher training programs for better skill
acquisition.

¢+ Professional development workshops focusing on ornithology and related
ecological subjects should be regularly organized to keep teachers
updated and motivated.

+« Curriculum designers should consider incorporating differentiated
instruction strategies that address the varying needs of science and non-

science teachers.

5.5 EDUCATIONAL IMPLICATIONS
The study demonstrates that innovative teaching approaches significantly

improve ornithological knowledge among teachers, regardless of gender, age, or
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teaching experience. This highlights the importance of adopting creative and
interactive instructional methods to enhance subject-specific skills. Subject
background plays a moderate role, indicating the need to tailor content delivery
to accommodate diverse academic experiences.

This study highlights the crucial role of innovative teaching methods in
improving ornithological knowledge among teachers. By integrating interactive
tools and technology-based learning, educators can better engage learners and
foster deeper understanding, which is essential for effective science education.
The findings suggest that educational policymakers and institutions should
prioritize such approaches in teacher training programs to enhance overall

teaching quality and promote environmental awareness.

5.6 SUGGESTION FOR THE RESEARCH

¢ Future studies can explore the long-term retention of ornithological skills
gained through innovative teaching methods.

+ Research can be extended to compare different types of innovative
approaches (e.g., gamification, virtual reality) to identify the most
effective techniques.

+ Studies could investigate student outcomes following teacher training in

ornithology to assess the broader impact on classroom learning.
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5.7 CONCLUSION

The study concludes that the majority of teachers effectively adopted and
integrated digital tools such as eBird and Merlin into their teaching practices,
demonstrating strong competence and enthusiasm for innovative, technology-
enhanced learning. Moving away from traditional lecture-based approaches, over
85% of teachers incorporated active, field-based, and student-centered methods,
using bird identification and data collection regularly as part of their instruction.
The consistent use of these apps during walking and birdwatching activities
contributed to noticeable reductions in both mental and physical stress among
teachers, as outdoor engagement fostered well-being and motivation. Many
teachers developed birdwatching as a personal hobby, enriching their teaching
with greater authenticity and enthusiasm. The seamless integration of field
activities with classroom discussions effectively bridged theoretical knowledge
and practical application, making lessons more relevant and engaging. High
student engagement was observed, driven by interactive, real-time learning and
collaborative outdoor experiences. Overall, the blend of innovative teaching
methods and digital technology significantly enhanced the quality of
ornithological education, promoted physical health, reduced teacher stress, and

brought creativity and effectiveness to classroom instruction.

The innovative teaching approaches employed in this study effectively
enhanced the ornithological skills of teachers, leading to a significant increase in
knowledge from pre- to post-test. The improvement was consistent across

gender, age groups, and teaching experience, emphasizing the broad applicability
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of such methods. Subject specialization influenced learning to some extent,
suggesting a need for customized instructional strategies. Overall, this study
supports the adoption of innovative pedagogical techniques to strengthen

teachers’ expertise in ornithology and related scientific fields.

The innovative teaching approaches used in this study proved to be
effective in significantly enhancing the ornithological skills of teachers across
different demographics. The positive outcomes demonstrate that such
pedagogical strategies can bridge knowledge gaps and support continuous
professional development. Ultimately, these methods can empower teachers to
deliver more impactful lessons on ornithology, contributing to better student

outcomes and increased interest in biodiversity conservation.

Based on the study's results, a noticeable rise in the use of these apps by
teachers was observed, suggesting a boost in both engagement and the practical
application of skills. This successful integration of digital tools with new
teaching methods ultimately enhanced the overall quality of ornithological
instruction. Additionally, the approach was linked to a decrease in teacher stress,
an increase in physical activity, and a greater sense of creativity and effectiveness

in the classroom.
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Appendix

Personal blank of the respondents

Name of the Researcher: M. Mayilsamy
Designation: Vice Principal

Official Address: DIET, Dharmapuri

Contact N0.:9786516588

Area of the specialization: Innovative Practice
So far how many projects are done: 02

Some other project in collaboration with others: Yes
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Research Tool

Pre Test/Post Test Questionnaire

ENHANCING ORNITHOLOGICAL SKILLS THROUGH INNOVATIVE TEACHING
APPROACHES
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a) Painted— Bushquail

b) Barred Buttonquail

c) Yellow- legged buttonqualil
d) Jungle bushquail

17. Slafl upemer 61HS HM"_1q.60 SBreIIUBSDG

a) Siwifléar
b) e6ivSIGreSlwim

c) bl Flevmbs
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d) 0Of&aET

18. @&FGuneir sHlifaTsFasdbsdr 11 &GS mailscner unSléaSlesTmeoT 6T6Tgob
&5 Sl oot

a) ah&IGmaest

b) wmESIGmesT

c) ouore| abh&HGmesr

d) W emwwns wMIsSEn6sT

19. alwem&F’) upemausar ubdl @saflans SiHw 2 gab s G&Fwsur®

a) &cor1e018(H &GH6v
b) 2 bHm Crréscy
c) udley Q&g

d) euememud &(bH 6L

20. 2_6v& upemausaT Sleonb erBuNg &emLUlig &sUu®B Smg?

a) arimev 22

b) =&6CLnui 4
c) Gw 9

d) e296mev 1

21. @pSlwnalleb uperaser saorsrafléss Hnhs SLwrsd &IHSUILEDL GsFlud
WBIsT 618)?

a) snedlrhisn Gs&w Ly ks

b) Ga&Gwmeumq Gwr (UMTS i) Cs&w | musm
c) &bsiucsTer CeHEFW L s

d) &ibeSlumev Cs&ws L s

22. UPEOAIBOT Iig.bsHlg. S IbOUILTaISHETeT (PSS SMIGND 6T6oTeoT?

a) 2 _coTe)&&NE

b) BevorL gmmb vwewflde eSEBUUEITETSTL

c) upemeusaT ellevhiE Geul_emL wremisefl b Smba HUGEES
d) edememun(peusn&

23. UDEHAISEHOT SDIGHLILITGTD HM6sT S MIer 61 (pdShwumet ukbisThmIb?

a) &MeL&OIT WMHMID D& (Beak & Legs)
b) umhs &mé 60886l

c) &eooremfleor Himib

d) umemeuuiledr 2 Mty Siemioliy

24. upenauser aureisSlev uDdEG b allgsmad &arsTaflliug 6T eyovid 6re5T6eoT
& 6orL_Hlweumb?

a) Seuhmlesr Geussid
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b) SieubMlesT 2_ewre) LWEESID
c) Seuhmlesr Seordems
d) GwBov 2 oirer SiemcoTdHID

25. upeOaIs AT SasorsTaflé@b Gurg (P&Hdle saicfldss Gausrigw (oS
DIb&FD 6187

a) umemeilesr Himb

b) umemeuUilesT 6ulg 6UD WHMID DieTey

c) uDEHIGT 2_6T6)| L& ELD

d) umemeuulledr se & &6
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Date:

Observation Schedule

Teacher’s Name:

Location: O Classroom [ Online O Field Visit

Total Watching Time (in minutes):

Walking Distance Covered (approx.): km

SI.

No.

Observation Area

Guiding Questions for Observation

Rating
(1-5)

Remarks

Familiarity with
Apps

Did the teacher demonstrate a good
understanding of the eBird and Merlin apps?

Were the instructions clear for students
on how to use the apps?

Integration into
Teaching

Was the activity well-planned and aligned
with ornithological learning
goals?

Were the apps effectively integrated
into classroom or field learning?

eBird App Usage

Did the teacher guide students to log
birdwatching data using eBird?

Was species data discussed in terms of
ecology and conservation?

Merlin App Usage

Did the teacher use Merlin for live
identification (sound/photo)?

Were students encouraged to use Merlin
independently during the activity?

Watching Time

How long did the teacher spend observing
birds during the session? (in
minutes)

Was watching time used meaningfully
for learning and observation?

Walking and
Physical
Engagement

Did the teacher engage in walking as
part of the birdwatching activity?

Was the teacher actively involved in
exploring the environment with students?

Birdwatching as
Habit or Hobby

Did the teacher express or model
birdwatching as a personal hobby or
regular activity?

Did the teacher encourage students to view
birdwatching as an enjoyable,
ongoing learning habit?

Health & Well-
being Benefits

Did the teacher report or show signs of
enjoying the activity (stress relief, enthusiasm,
mindfulness)?




Did the activity contribute positively to
physical or mental well-being (walking, fresh
air, calm)?

Student Engagement

Were students actively engaged during
the use of the apps?

Did the teacher respond effectively to
student inquiries during the session?

10

Post-Activity Reflection

Did the teacher facilitate a discussion or
summary after the fieldwork or app
use?

Were the observations connected to course
content or student reflection
tasks?

Rating Scale:

1 — Not Observed

2 — Rarely Observed

3 — Sometimes Observed
4 — Often Observed

5 — Consistently Observed




PHOTOS

FIELD VISIT
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ONE DAY ORIENTATION
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