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Abstract

Geography, as a subject, holds a unique position in secondary education, offering
students a lens through which they can understand and engage with the complexities of
the world. The effectiveness of instructional strategies in geography classrooms has been
a subject of ongoing exploration, with an ever-growing emphasis on innovative
approaches to enhance student learning outcomes. The integration of graphic organizers
provides students with dynamic representations that facilitate the organization and
comprehension of complex information. This study intended to find out the effectiveness
of certain instructional strategies based on graphic organizers such as Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram on
achievement, retention, and problem solving ability in geography among secondary
school students. Quasi-experimental method and pretest - posttest non-equivalent
group design was used for the study. Sample consisted of 110 standard IX students from
Govt. Vocational Higher Secondary School Madappally, Kozhikode District.
Achievement test (pretest) in Geography (Ramakrishnan & Reshma, 2018),
Achievement test (Posttest) in Geography (Ramakrishnan & Reshma, 2018), Problem
solving ability test (pretest) in Geography (Ramakrishnan & Reshma, 2018), and
Problem solving ability test (posttest) in Geography (Ramakrishnan & Reshma, 2018)
were prepared and administered for collecting data. Delayed posttest (achievement
posttest) was used to assess retention in Geography. Statistical techniques used for the
study were descriptive statistics, Mean difference analysis and Analysis of Covariance.

The result of the study revealed that there exists a significant difference
between the Posttest scores on Achievement, Retention and Problem Solving Ability in
Geography of the Experimental and Control Groups for the total sample and sub
sample based on boys, and girls. The mean values of experimental group are found to
be higher than that of the control group. It is inferred that the experimental group
excelled in achievement, retention and problem solving ability in geography compared
to the control group. The study demonstrated that the Instructional strategy ba.sc‘:d on
Graphic organizers enhanced Achievement, Retention and Problem splvmg ability in
Geography among Secondary School students compared to Conventional Me?hod of
Teaching. The study implied that instead of the Conventional Method of Teaching, the
instructional strategy based on selected Graphic Organizers, such as 'Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram .should
be promoted as preferential pedagogical tools to deliver the geography curriculum

among Secondary school students.
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Learning is the dynamic process through which individuals acquire
knowledge, develop habits, and adopt attitudes (Crow & Crow, 1973). It involves
the acquisition of new information, the modification of existing knowledge, the
refinement of behaviors, the cultivation of skills, the adoption of values, and the
shaping of preferences by integrating various types of information. This capacity for
learning is not limited to humans but is also observed in animals, plants, and some

machines.

The change in the learner can occur at multiple levels, including knowledge,
attitude, and behavior, leading to improved performance and laying the foundation
for future learning endeavors. Learning can take place consciously, where
individuals actively engage in the process, or subconsciously, without conscious

awareness.

One effective method of learning is active learning, where students are
actively and experimentally involved in the learning process. It revolves around a
student-centered approach, encouraging students to take responsibility for their
learning by gauging their understanding of subjects. This self-monitoring helps them
identify areas that require more attention, fostering a deeper comprehension of the
subject matter. Active learning empowers learners to adapt to new situations and

overcome obstacles more effectively.

The most effective learning occurs when there is maximum mental activity
and engagement. Watkins et al. (2002) emphasize that effective learning occurs
when learners are actively involved in the process, strategically approaching their
studies, collaborating with others to create knowledge, and developing goals and
plans for their own learning journey. In this context, the learner takes an active role
in the learning process, which fosters a deeper understanding and retention of the

subject matter.



2 Efficacy of Certain Graphic Organizers

While the subject matter remains important, the key to a successful teaching-
learning process lies in employing interesting and engaging methods. An effective
teaching technique leaves a lasting impression on the learners, making the content

more memorable and relevant to their lives.

Different teachers adopt various teaching methods, and it is essential for
educators to be versatile in their approaches. A good teacher should be open to
practicing a wide range of teaching strategies to make learning more effective and
enjoyable for students. By employing diverse teaching strategies, teachers can
overcome various challenges and cater to different learning styles, ensuring that

students grasp the concepts more easily.

Effective learning occurs when learners are actively engaged and strategic in
their approach. The teaching methods used by educators play a crucial role in
shaping the learning experience and making it interesting and impactful. By
incorporating a variety of teaching strategies, teachers can create a conducive

learning environment and enhance the overall learning outcomes for their students.

An instructional strategy serves as a powerful tool in the teaching process,
designed to engage students' curiosity, promote active participation, stimulate
critical thinking, maintain focus, encourage classroom interaction, and ultimately
enhance their learning of course content. Morris and Tucker (1985) define
instructional strategies as generalized plans for lessons, encompassing the structure
of the lesson, desired learning behaviors aligned with instructional goals, and an

outline of the plan necessary to implement the strategy effectively.

The primary goal of an instructional strategy is to facilitate and optimize the
learning process. It achieves this by motivating learners, actively involving them in
the learning experience, and helping them maintain concentration and attention.

Furthermore, instructional strategies emphasize the development of students'
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abilities to learn how to learn effectively, empowering them with essential lifelong

learning skills.

Throughout the evolution of formal classroom-based instruction, the
organization of the learning environment has remained a fundamental aspect of
teaching. Instructional strategies play a central role in shaping the learning
environment and reflect educators' professional beliefs about learning and the

learner.

Different instructional strategies adopt distinct philosophies about the
learning process. Some strategies view students as empty vessels to be filled with
knowledge under the guidance of the teacher, while others consider students active
participants in their learning journey, encouraging inquiry-based learning and

problem-solving approaches.

Instructional strategies are essential tools that promote effective teaching and
learning. They actively engage students, encourage critical thinking, and create
dynamic learning environments that cater to diverse learning styles. By employing
various instructional strategies, educators can accommodate individual differences

and create meaningful learning experiences for all students.

The development of life skills is of paramount importance for effectively
navigating the demands and challenges of everyday life. According to the National
Curriculum Framework (NCF) of 2005, critical life skills include critical thinking
skills, interpersonal communication skills, negotiation or refusal skills, decision-

making or problem-solving skills, and coping and self-management skills.

Problem-solving, in particular, plays a significant role in developing
conceptual understanding and the ability to transfer and apply this understanding to
new situations. It encourages students to think logically and discover relationships

and patterns within different disciplines. Thinking is the foundational skill required
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in problem-solving, as it enables students to make sense of their experiences and

approach challenges with a structured mindset.

Effective problem-solving involves several key steps. First, students must
identify and define the problem at hand. Then, they proceed to explore and shape
possible solutions, followed by testing these solutions through experimentation. The
outcome is then evaluated, and the steps are revised as needed to arrive at the best

possible solution.

Good (1945) describes problem-solving as a systematic process, starting with
identifying the difficulty or situation, gathering relevant information about the
problem, formulating hypotheses regarding possible solutions under controlled
conditions, collecting, evaluating, and verifying results, reviewing the implications

of the findings, and finally accepting or rejecting the initial hypothesis.

Problem-solving is a crucial life skill that fosters logical thinking, creativity,
and the ability to tackle real-life challenges effectively. By encouraging students to
engage in the problem-solving process, educators help them develop essential skills
that are vital for their personal and academic growth, enabling them to succeed in

various aspects of life.

The implementation of problem-solving strategies in Geography is crucial as
it equips Geographers with the ability to address complex issues prevalent in today's
society. By fostering problem-solving skills in Geography, students can develop
analytical thinking, critical reasoning, and judgment, which are invaluable in

understanding and addressing geographical challenges.

In Geography education, problem-solving can be integrated to enhance
students' capabilities to analyze various geographical phenomena, interpret spatial
patterns, and propose effective solutions. Emphasizing problem-solving skills
encourages students to think critically about geographical issues, enabling them to

contribute positively to conservation and environmental concerns.
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Geography encompasses the study of both human-built and natural
landscapes, where landscapes include both objective, tangible elements and
subjective, perceived aspects (Wassmandorf, 1995). It is more than just a subject
taught in schools; rather, Geography plays a vital role in individuals' lives and

society as a whole.

Recognized as an essential discipline globally, Geography should be
integrated more effectively into education to prepare students for higher education,
meet their career aspirations, and achieve personal fulfillment. By focusing on
problem-solving in Geography, educators can empower students to understand
complex spatial relationships, evaluate environmental challenges, and propose

sustainable solutions.

Promoting problem-solving skills in Geography education enhances students'
abilities to analyze and address geographical issues. This approach not only fosters
critical thinking and analytical reasoning but also instills a sense of responsibility
and appreciation for environmental conservation. Geography plays a pivotal role in
preparing students for their future endeavors, contributing to their personal growth,

and making positive contributions to society and the world at large.

Geography is a subject that provides a vast array of information and insights
necessary for a comprehensive understanding of the world we live in. It explores the
intricate relationship between people and their environment, studying their
interactions at various levels, including local, regional, national, and global scales.
Throughout its history, Geography has centered on maps and spatial patterns, while
in recent times, Geographic Information System (GIS) has emerged as a significant

tool in the field.

Geography plays a crucial role in analyzing and addressing contemporary

challenges faced by the world. Geographers delve into critical issues such as the
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global economy, food security, the impact of new communication technologies,
disaster management, and various other pressing concerns that affect human

societies and the environment.

Through the lens of Geography, learners gain valuable insights into the ways
the environment functions and how human societies navigate and interact with these
complex issues. This understanding equips individuals with the knowledge and
skills to contribute meaningfully to the world's sustainable development and address

global challenges.

Geography education fosters spatial awareness, analytical thinking, and
problem-solving abilities, preparing students to become informed global citizens. It
encourages them to engage with real-world problems, recognize interconnectedness,

and consider the implications of human actions on the environment.

Geography serves as a bridge between people and their surroundings,
offering a wealth of knowledge about the world. Its focus on maps, spatial patterns,
and the incorporation of Geographic Information System empowers geographers to
analyze complex issues and contribute to finding solutions to contemporary global
challenges. By instilling a deeper understanding of the environment and human
interactions, Geography education prepares individuals to be informed, responsible,

and active participants in shaping a sustainable future.

The Geographical Association of the United Kingdom, in 1999, outlined the

following aims of Geography Education:

e To foster learners' comprehension and understanding of their local
surroundings, as well as other people and places globally. This includes
exploring the interrelationships and connections between different locations,
recognizing the significance of location, understanding human and physical
environments, and examining people-environment relationships and the

causes and consequences of change.
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e To cultivate essential skills necessary for geographical enquiry, map work,
and field work, enabling students to investigate and analyze geographical

phenomena effectively.

e To spark an interest in and raise awareness of the world around us,
encouraging students to develop a deeper appreciation for geographical

issues and global challenges.

e To instill a sense of responsibility and an informed concern for the world,
motivating students to take action both at the local and global levels to

address societal and environmental issues.

e To familiarize students with key terms, concepts, and fundamental principles

of Geography, providing a solid foundation of knowledge.

e To recognize and understand the processes and spatial patterns governing the
arrangement of natural and human features and phenomena on the Earth's

surface.

e To comprehend and analyze the interconnectedness between natural and

human environments and their impact on each other.

e To apply geographical knowledge and inquiry methods to address new

situations or problems at local, regional, national, and global levels.

e To develop practical geographical skills, including data collection,
processing, analysis, and report preparation, incorporating the use of

computers, maps, and graphics.

e To utilize geographical knowledge in understanding community-related
issues such as environmental challenges, socio-economic concerns, and

gender-related aspects, fostering active and responsible citizenship.

Geography Education aims to equip students with a holistic understanding of

their surroundings, develop critical thinking and practical skills, and foster a sense of
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global citizenship and responsibility. By imparting geographical knowledge and
encouraging active engagement with real-world issues, Geography education
prepares students to make informed decisions and contribute positively to their

communities and the broader world.

Geographic skills play a fundamental role in helping students think critically
and analyze the world from a geographical perspective. These skills are essential for
comprehending both physical and human patterns and processes in the world,
enabling students to participate effectively in geographic inquiry and logically
understand Earth's phenomena. Therefore, it is crucial to systematically incorporate
geographic skills throughout students' education. For the secondary stage, the

following five geographic skills are particularly important:
Asking Geographic Questions

Students should be able to plan and organize a Geography research project,

formulating relevant and meaningful geographic questions to guide their investigations.
Acquiring Geographic Information

Students should know how to locate and gather geographic information
systematically from various primary and secondary sources. Additionally, they

should be able to assess the reliability and usefulness of the information collected.
Organizing Geographic Information

Students should understand how to select appropriate forms of presentation,
such as maps, graphs, diagrams, tables, and charts, to organize and represent

geographic information effectively.
Analyzing Geographic Information

Students should be equipped to employ quantitative methods to make

inferences and draw conclusions from the data they have collected. They should also
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be proficient in using processes like analysis, synthesis, evaluation, and explanation

to interpret geographic information from diverse sources.
Responding to Geographic Information

Students should be capable of formulating valid generalizations from their
findings and effectively address geographic questions. They should be adept at
applying geographic models, theories, and generalizations to analyze, interpret, and

present geographic information.

By developing these geographic skills, students can approach geographical
inquiries with precision and critical thinking. These skills empower them to better
understand the world around them and make informed decisions based on
geographical insights. Therefore, integrating geographic skills into the curriculum is

essential for fostering geographically literate and capable individuals.
Need and Significance of the Study

Geography equips students with the skills to read maps and interpret
geographical information at various scales, ranging from local to global. They learn
to analyze data from maps, tables, graphs, and texts, enabling them to identify
patterns and solve problems effectively. While many perceive Geography as simply

knowing the locations of places, it encompasses much more than that.

Geography involves the comprehensive study of places on Earth and their
interconnectedness. It often begins with an exploration of one's own community and
gradually expands as students gain broader experiences. This connection between
home, school, and the wider world provides students with a conceptual framework

to understand their place in the global context.

Geographers delve into how people interact with their environment and with
each other in different locations, and they use regional classifications to make

insightful observations about the complexities of our world. As Geography is
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inherently connected to people's ways of living, it offers a wealth of material related

to international understanding, multicultural awareness, and environmental education.

Through Geography, students gain insights into the diverse ways of life
across the globe and develop a deeper appreciation for cultural diversity. They learn
to appreciate the intricate relationships between human societies and the natural

environment, fostering a sense of environmental responsibility.

Furthermore, Geography fosters critical thinking skills, encouraging students
to analyze spatial patterns, understand geographical processes, and make informed
decisions about various global issues. It serves as a bridge between the local and
global, providing a broader perspective on the challenges and opportunities faced by

communities worldwide.

Geography goes beyond the mere knowledge of places and maps. It involves
studying the connections between locations, people, and the environment.
Geography empowers students with essential skills to interpret and solve problems
in a spatial context, while also nurturing international understanding, multicultural
awareness, and environmental consciousness. By exploring Geography, students
gain a deeper understanding of the world and their place in it, fostering a global

perspective and a sense of responsibility towards the planet and its inhabitants.

Geography employs a range of tools to help us understand places and their
interconnectedness. While maps are a primary tool associated with geographers,
they also utilize various forms of statistical information, photographs, images, and
diverse data collected through different methods. Geographers rely on their own
observations as well as information found in sources such as descriptive Geography

texts, histories, diaries, and journals to gain valuable insights.

Geography education enhances students' logical, functional, and aesthetic

skills. Problem-solving activities enable students to apply their skills to both familiar
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and unfamiliar situations, empowering them to use established theories and develop
their own before applying them. By fostering problem-solving strategies, students
learn to identify problems, devise effective plans, execute those plans, analyze
outcomes, and evaluate the accuracy of their solutions. The problem-solving
approach encourages reasoning, thoughtful argumentation, and effective decision-

making.

In line with a child-centered approach, teaching and learning methods in
Geography should focus on facilitating interactive environments that help learners
acquire knowledge and skills. The learning process should encourage a spirit of
inquiry and creativity among students. Geography education should employ methods
that foster creativity and achievement in the subject, enriching problem-solving
abilities. The Geography teacher, as a significant mediator of the curriculum, plays a
vital role in simplifying concepts and creating a participatory learning process. Such
a method of learning keeps students engaged and connected to real-world social

realities.

Geography utilizes diverse tools to wunderstand places and their
interconnections. Problem-solving activities enhance students' skills and enable
them to apply theoretical knowledge to practical situations. Emphasizing a child-
centered approach in Geography education encourages interactive learning
environments that foster inquiry and creativity. By employing effective teaching
methods, Geography educators can enrich students' problem-solving abilities and

create an engaging and relevant learning experience.

The assumption among students that social sciences, including Geography,
are dull disciplines poses a challenge for educators to generate interest in these
subjects. To address this issue, teachers must employ effective strategies to instill

enthusiasm for learning Geography. While current teaching methods offer various



12 Efficacy of Certain Graphic Organizers

activities for learners, they may have limitations in fully engaging students and

fostering interest.

One of the primary goals of education is to cultivate students' problem-
solving skills, enabling them to devise practical and innovative solutions to
unfamiliar challenges. Education equips students to effectively handle real-life
situations. Problem-solving is a crucial aspect of higher-level learning, facilitating
the transfer and application of knowledge and understanding to novel circumstances.
In Geography, problem-solving strategies can nurture analytical thinking, critical

reasoning, and judgment among students.

The integration of Graphic Organizers in Geography education can be
beneficial in organizing writing projects, facilitating problem-solving processes,
aiding in decision-making, supporting study habits, and encouraging brainstorming.
Teachers can effectively utilize Graphic Organizers to model various learning
situations, such as reviewing previously learned information or establishing
connections between different sources. These well-designed tools serve as scaffolds
for content, providing students with a structured framework to complete tasks

effectively.

To pique students' interest in Geography, teachers and curriculum developers
should consider designing new and innovative strategies that go beyond traditional
methods. Incorporating interactive and experiential learning activities can help
students connect with the subject on a deeper level and develop a sense of curiosity

and excitement about exploring geographical concepts.

When integrated with instructional strategies, Graphic Organizers prove to be
highly effective tools, providing students with a much-needed framework for
approaching specific tasks. These tools are particularly valuable for teaching or

instruction as they demonstrate the order and completeness of a student's thought
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process. By utilizing Graphic Organizers, ideas can be differentiated and
communicated more effectively, making them valuable visual aids for representing

and organizing a student's knowledge and ideas (Morin, 2016).

Graphic Organizers are specifically designed to facilitate the understanding
of key concepts by allowing students to visually identify key points and ideas. Their
usage across all subject areas helps students master subject matter more quickly and
efficiently. These visual displays of information are especially beneficial for learners
who struggle with organizing information (Fisher & Schumaker, 1995). They assist
students in vividly visualizing how ideas are structured within a text or surrounding

a concept, providing a much-needed structure for abstract concepts.

As described by Bromley et al. (1995), Graphic Organizers encompass both
visual and verbal information, making them valuable for students with diverse
learning styles and abilities. These versatile instructional tools can be effectively
employed in various instructional settings. They support students in recognizing and
comprehending the connections between the content they are studying and the
specific vocabulary and language structures required to communicate about that
content. Furthermore, Graphic Organizers engage students in more active learning,
enhancing their motivation. By breaking away from the conventional teacher-student

interaction pattern, they support cooperative learning activities.

Graphic Organizers are powerful tools when incorporated into instructional
strategies. Their ability to provide a clear framework for organizing information and
visually represent ideas helps students grasp concepts more effectively. They cater
to a wide range of learning styles and abilities, making them beneficial for diverse
student populations. Utilizing Graphic Organizers in the classroom fosters active
learning and cooperation among students, ultimately enhancing their understanding

and motivation to learn.
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According to Hanley (2018), Graphic Organizers hold significant importance
as teaching tools that guide students in developing sound thinking skills. The use of
Graphic Organizers not only makes students' thinking more visible but also

enhances classroom learning and fosters student growth and development.

Graphic Organizers are highly effective pedagogical tools for organizing
content and ideas, facilitating students' comprehension of recently learned
information. These visual tools present material in a visually and spatially engaging
manner. As stated by Clark (2007), Graphic Organizers help students record and
categorize information, enabling them to understand challenging concepts and
identify connections between ideas. When utilized effectively, these visual aids can
positively impact student achievement, leading to improved problem-solving and

critical thinking skills among students.

Graphic Organizers encompass a diverse range of systems that allow students
to visualize information in innovative ways. Examples include descriptive or
thematic maps, network trees, Spider Maps, problem and solution maps, sequential
maps, fishbone diagrams, comparative and contrast maps, continuum scales, Venn
Diagrams, mind maps, timelines, Main idea webs, KWL charts, T charts, Y charts,

and more.

Graphic Organizers play a vital role in education, providing numerous
benefits to both teachers and students. Some of the key importance of Graphic

Organizers in education includes:

» Significantly organizing essential content: Graphic Organizers help teachers
present information in a structured and organized manner, making it easier

for students to grasp key concepts and relationships between facts and ideas.

» Providing clarity to ideas and recording relationships: By visually

representing information, Graphic Organizers help students understand
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complex concepts better and make connections between different pieces of

information, fostering a deeper comprehension of the subject matter.

» Improving effective student learning: When students engage with Graphic
Organizers, they can better organize and internalize concepts, ideas, and

facts, leading to more efficient and effective learning outcomes.

» Facilitating divergent thinking: Graphic Organizers encourage students to
think creatively and explore multiple possibilities, helping them generate

ideas and solutions from various perspectives.

» Assisting in developing mental images: Graphic Organizers enable students
to create mental images that accompany the information, enhancing their

understanding and retention of the content.

» Enhancing comprehension and retention: Visual aids, such as Graphic
Organizers, aid in the comprehension and retention of information, as

students can see the relationships between different elements clearly.

» Potentially upgrading student's classroom performance: By providing a
visual framework for organizing information, Graphic Organizers can
positively impact students' classroom performance and their ability to apply

knowledge effectively.

» Increasing achievement test scores: Research suggests that the use of
Graphic Organizers can lead to improved student performance on
achievement tests, as they provide a structured and systematic approach to

studying and learning.

Indeed, a picture is worth a thousand words, and visual learning is a powerful
strategy for teaching students of all ages. For adolescents, who may learn differently,
visual aids such as Graphic Organizers are particularly valuable in helping them

understand complex subjects. Studies have shown that Graphic Organizers are
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effective in aiding student learning and retention of information. They help students
connect new concepts with existing knowledge, enabling them to apply what they

have learned beyond the immediate learning context.

When students feel they understand the material, they are more likely to
engage with the text and retain the information for an extended period. Graphic
Organizers provide a sense of structure and organization, allowing students to
interact with the content more effectively, leading to improved comprehension and

retention.

The Graphic Organizer strategy is a valuable tool in Geography education,
serving multiple purposes to enhance the learning experience. It plays a crucial role
in simplifying complex concepts, supporting problem-solving and decision-making
processes, and facilitating brainstorming sessions for generating ideas. One of the
significant benefits of using Graphic Organizers is their ability to cater to the diverse
needs of all learners. They provide a visual representation of major content
information, making it easier for students to comprehend and organize difficult

concepts in Geography (Fisher & Schumaker, 1995).

By employing Graphic Organizers, students can better visualize the
organization of ideas within a text or surrounding a particular concept. This visual
representation assists them in understanding and connecting abstract ideas more
effectively. It offers a clear and structured framework, allowing students to grasp the
relationships and connections between different elements, fostering a deeper
understanding of the subject matter. In Geography, where students often encounter
complex spatial relationships and interconnections between various geographical
phenomena, Graphic Organizers prove to be invaluable tools. They help students
break down intricate information into more manageable components, enabling them

to analyze and interpret geographical data more systematically.
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Moreover, Graphic Organizers play a vital role in facilitating problem-
solving and decision-making processes in Geography. They assist students in
identifying patterns, making connections, and developing logical approaches to
tackle geographical challenges. Whether it's analyzing population trends, exploring
migration patterns, or studying the impact of climate change, Graphic Organizers
provide a structured method for students to navigate through complex geographical

concepts and data.

Additionally, the use of Graphic Organizers fosters a more engaging and
interactive learning environment in Geography classrooms. Through collaborative
activities and group discussions, students can work together to create and modify
Graphic Organizers, encouraging active participation and enhancing critical thinking

skills.

Graphic Organizers serve as powerful tools in Geography education, helping
students comprehend and organize complex concepts, aiding in problem-solving and
decision-making processes, and promoting active and collaborative learning. By
providing a visual representation of geographical information and relationships,
Graphic Organizers support students in their exploration of the world and enable

them to develop a deeper understanding of geographic phenomena.

The investigator’s own experience as a Geography teacher made to realize
that among the various branches of social science, students found it more difficult to
learn Geography. The investigator also noticed that students lacked awareness about
the relevance and importance of Geography as a subject of study and its potential for
higher education and future careers. The major reason attributed to this lack of
understanding is the student’s lack of interest in learning Geography. As a
Geography teacher, the investigator felt the need to adopt innovative teaching
strategies to effectively teach the Geography curriculum. This led the investigator to

conduct research in this area of the subject.
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The extensive review conducted by the researcher it’s found that though
several studies have shown the positive effect of Graphic Organizers as an
instructional method, a few studies have not supported these findings. In light of this,
the investigator decided to study the efficacy of certain instructional strategies based
on Graphic Organizers on achievement, retention and problem solving ability in
Geography among secondary school students. The investigator also intends to
determine which Graphic Organizers are most useful in conveying concepts and ideas
in Geography and in developing geographical skills among the students. The findings
of this study may be valuable for students, teachers and curriculum planners in making

the teaching learning process more interesting, productive and meaningful.
Statement of the Problem

In the present study, the researcher aimed to investigate achievement in the
content area, retention of learned concepts in Geography, and the ability to resolve
geographical issues in the learning situation by utilizing selected graphic organizers
such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and

Fishbone Diagram among secondary school students.

Hence, the present study is entitled as “Effectiveness of Certain
Instructional Strategies based on Graphic Organizers on Achievement, Retention

and Problem Solving Ability in Geography among Secondary School Students”.
Definition of Key Terms

Effectiveness

The result or product of some efficient cause or agency, a consequence, and
an outcome (Good, 1973). In the present study, effectiveness refers to the change

that a particular teaching strategy makes in the performance of the pupils.
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Instructional Strategy

Morris and Tucker (1985) defined instructional strategies as generalized
plan for a lesson which includes structure, desired learning behaviour in terms of
goals of instruction and an outline of planned tactics necessary to implement the
strategy. In the present study, the investigator used certain Graphic Organizers as

instructional strategy to transact selected geographical concepts.
Graphic Organizers

Graphic Organizers are visual displays of key content information designed
to be useful for learners who have difficulty organizing information (Fisher &
Schumaker, 1995). In the present study, the investigator selected certain Graphic
Organizers, namely Concept Map, Flowchart, Spider Map, Main Idea Web, Venn

Diagram and Fishbone Diagram.
Achievement in Geography

Achievement is defined as the overall accomplishment that students
achieve in a particular course measured by their scores (Garrett, 1981). In the
present study, Achievement in Geography represents the proficiency of
performance in a given skill or body of knowledge in Geography, as measured

using standardized test.
Retention in Geography

Good (1973) described retention as the result of an excitation, experience
of response, occurring as a persisting aftereffect that serves as the basis for future
modification of response or experience. In the present study, Retention is
considered the ability to recall and apply previously learned material later in

context when needed.
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Problem Solving Ability in Geography

Problem Solving Ability is any goal-directed sequence of cognitive
operations (Anderson, 1980). Problem solving ability in Geography is the cognitive
capability of a learner to perform physical or mental operations in Geography based

on his or her knowledge to achieve the goal of solving a problem.
Secondary School Students

The term refers to students studying in standards VIII, IX and X of

recognized schools in Kerala.
Variables of the Study

The variables selected for the study are categorized as Independent,

Dependent and Control Variables and are presented below.
Independent Variables
Instructional strategies based on;

1. Conventional Method of teaching

ii. Graphic Organizers (Concept Map, Flowchart, Spider Map, Main Idea

Web, Venn Diagram and Fishbone Diagram)
Dependent Variables
The dependent variables of the study are:

1. Achievement in Geography
ii. Retention in Geography

iii. Problem Solving Ability in Geography
Control Variables

1. Pretest scores in Geography
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Objectives of the Study
The present study was designed with the following objectives.

To find out whether there exists any significant difference in Achievement
in Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Total Sample.

To find out whether there exists any significant difference in Achievement
in Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Sub sample based on Boys, and Girls.

To find out whether there exists any significant difference in Retention in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Total Sample.

To find out whether there exists any significant difference in Retention in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Sub sample based on Boys, and Girls.

To find out whether there exists any significant difference in Problem
Solving Ability in Geography while using Instructional Strategies based on
certain Graphic Organizers and Conventional Method of Teaching among

Secondary School Students for the Total Sample.

To find out whether there exists any significant difference in Problem
Solving Ability in Geography while using Instructional Strategies based on
certain Graphic Organizers and Conventional Method of Teaching among

Secondary School Students for the Sub sample based on Boys, and Girls.
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Hypotheses of the Study
The hypotheses of the study are as follows;

1. There exists significant difference in Achievement in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional
Method of Teaching among Secondary School Students for the Total Sample.

2. There exists significant difference in Achievement in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional
Method of Teaching among Secondary School Students for the Sub sample

based on Boys, and Girls.

3. There exists significant difference in Retention in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional

Method of Teaching among Secondary School Students for the Total Sample.

4. There exists significant difference in Retention in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional
Method of Teaching among Secondary School Students for the Sub sample
based on Boys, and Girls.

5. There exists significant difference in Problem Solving Ability in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the
Total Sample.

6. There exists significant difference in Problem Solving Ability in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Sub sample based on Boys, and Girls.
Methodology

The investigator adopted a quasi-experimental method for the present study.
The study aimed to investigate the effectiveness of certain Graphic Organizers as an

instructional strategy on Achievement, Retention and Problem Solving Ability in
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Geography among secondary school students. Lesson transcripts based on the
selected Graphic Organizers were prepared for the experimental group, while lesson
transcripts based on the Conventional method of teaching were prepared for the

control group to deliver the selected topics in Geography.
Design

The investigator adopted a pretest - posttest non-equivalent group design for
the present study. Two divisions of standard IX students were selected as the
experimental and control groups. The experimental group was taught through selected
Graphic Organizers (Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram), where as the control group was taught through the
Conventional Method of Teaching. Both groups were presented with the same content
unit, ‘Sun: the Ultimate Source’ from Social Science course book (SCERT, Kerala) of
standard IX. Pretests and posttests were administered for both groups before and after

the experimentation.
Sample Selected for the Study

The study was conducted on a representative sample of 110 standard IX
students from Govt. Vocational Higher Secondary School Madappally, Kozhikode
District. Two classes were selected, with one class was treated as experimental

group and the other as the control group. Each class consisted of 55 students.

Table 1
Sample Selected for the Study

Group Method of Teaching Total Students
Experimental Group Graphic Organizer 55
Control group Conventional method 55
Tools used for the Study

For the present investigation, the dependent and independent variables were

measured using tools developed by the investigator. The lesson transcripts, prepared
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by the researcher were used for deliver the selected topic to the experimental and

control groups.

1. Achievement test (Pre and Post) in Geography (Ramakrishnan & Reshma, 2018)

ii. Problem solving ability test (Pre and Post) in Geography (Ramakrishnan &
Reshma, 2018)

iii. Lesson transcripts based on certain Graphic Organizers (Concept Map,

Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram)

iv. Lesson transcripts based on Conventional Method of Teaching
Statistical Techniques

The following statistical techniques were used for the analysis of data in the

present study.

> Descriptive Analysis
1) Arithmetic Mean
2) Median
3) Standard Deviation
4) Skewness
5) kurtosis
> Inferential Analysis
1) Mean difference analysis

2) Analysis of Covariance
Scope of the Study

By integrating text and visual imagery, Graphic Organizers can actively
engage different types of students in the learning process. The main purpose of the
study was to examine the effectiveness of certain instructional strategies based on
Graphic Organizers such as Concept Map, Flowchart, Spider Map, Main Idea Web,

Venn Diagram and Fishbone Diagram, on Achievement, Retention and Problem
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Solving Ability in Geography among Secondary School students for the total sample

and sub sample based on Boys, and Girls. The findings of this study may be useful

for students, teachers, and curriculum planners to make the teaching-learning

process more interesting, productive and meaningful.

Delimitations of the Study

Even though all possible precautions have been taken to obtain valid and

reliable results, certain limitations have crept in to the present study. They include:

1)

2)

3)

4)

5)

6)

7)

For practical reasons, the study was confined to one secondary school in

the Kozhikode district.

Since it is an experimental study, conducting the research with large
number of sample may be difficult. Hence the researcher reduced the

sample size to 110 standard IX students.

Since the secondary school students comprise the VIII, IX and X
standards of Government, aided and unaided schools, the researcher
chose to select only IX standard students from a single government

school for practical reasons.

For the practical reasons, only boys and girls were selected as the sub

sample for the study.

The content selected for preparing lesson transcripts was limited to the

topic ‘Sun: the ultimate source’ for the treatment.

The investigator selected only six Graphic Organizers (Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone

Diagram) as instructional strategies due to practical reasons.

The selection of the dependent variable has been limited to achievement,
retention and problem solving ability in Geography among secondary

school students.
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8) Due to practical reasons, a component-wise analysis of the dependent

variables was not attempted.

9) There may be many factors affecting achievement, retention and problem
solving ability in Geography, but the present study focused only on the
effect of instructional strategies based on certain Graphic Organizers and

conventional method of teaching.

Despite acknowledging the aforementioned limitations, the study is expected

to provide significant suggestions for enhancing education.
Organization of the Report
The study is reported in six chapters.

Chapter 1 An Introduction to the problem, need and significance of the study,
statement of the problem, definition of key terms, variables of the study, objectives
and hypotheses, a brief methodology, scope and limitations, and organization of the

report.

Chapter 2 A Theoretical Overview of dependent and independent variables along

with a detailed Review of Related Studies.

Chapter 3 Methodology in detail with description of the design, variables, sample,
tools, procedure adopted for experiment, scoring and consolidation of data and the

statistical techniques used for the study.
Chapter 4 Details of Analysis and Interpretation of the collected data.

Chapter 5 A summary of the study along with Major Findings, Tenability of
Hypotheses, and Suggestions for improving educational practice and Suggestions for

further research in the area concerned.
Chapter 6 Recommendations and Educational implications of the study.

An extensive Bibliography and Appendices follow this.
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Theoretical Overview of Graphic Organizer

Visual learning is a learning style in which the learner comprehends and
retains information more effectively when ideas, words, and concepts are associated
with images. The majority of students in a regular classroom prefer to see
information visually to enhance their learning experience. Some common visual
learning strategies include creating Graphic Organizers, diagramming, mind

mapping, outlining, and more.

Figure 1

Visual Learning

e Visual learning helps students clarify their thoughts - students see how ideas

Advantages of Visual Learning

are correlated and realize how information can be grouped and organized.
With visual learning, new concepts are more rigorously and easily

understood when they are linked to prior knowledge.

Helps students to organize and analyze information - students can use
diagrams and plots to display large amounts of information in ways that are

easy to comprehend and help reveal relationships and patterns.
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e Helps students to integrate new knowledge - students remember information
very well when it is represented and learned through visuals and verbal

communication.

e Helps students to think critically - linked verbal and visual information helps
students make connections, understand relationships, and recollect related

details.
Visual Learning in Education

Visual learning strategies, such as graphic organizers, are widely used in
classrooms and benefit students of all ages in managing learning objectives and
achieving academic success. These strategies assist students in evaluating and
interpreting information from various sources, integrating new knowledge with
existing understanding, improving writing skills, and thinking critically. Paired with
the brain's natural ability to process images, visual learning tools enhance students'

comprehension and retention of information.

According to Ellis and Howard (2005), graphic organizers are visual devices
that represent information in various ways, often using lines, circles, and boxes to
create images that depict four common types of information organization:
hierarchical, cause/effect, compare/contrast, and cyclic or linear sequences. These
visual cues enable effective communication and understanding of information by

demonstrating how essential details about a topic are organized.

Graphic organizers provide students with opportunities to transform
information, ideas, and concepts into visual representations. By using graphic
organizers, students can accumulate ideas, identify relationships, and retain
information more effectively. The versatility of visual representations allows their

application in various instructional contexts, depending on the objectives of the lesson.

A graphic organizer serves as a visual representation of knowledge,

structuring information and arranging essential aspects of an idea or topic into a
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pattern using labels (Bromley, 1995). This process facilitates classification,
organization, and summarization of information. Graphic organizers are highly
effective visual learning strategies, utilized across the curriculum to enhance
learning and comprehension of subject matter content. They guide learners' thinking

as they complete and build upon a visual map or diagram.

Educators can utilize graphic organizers as instructional devices to
demonstrate students' understanding of a topic or section of text and identify areas
for improvement. Before instruction begins, teachers may present and organize
educational objectives into a graphical, visual format, known as Graphic Organizer
Instruction (Darch & Eaves, 1986). This approach sets the stage for student learning

by providing a structured and organized framework for understanding.

In summary, graphic organizers are valuable tools in visual learning, aiding
students in comprehending complex information and fostering critical thinking
skills. These visual displays exhibit relationships between facts, concepts, or ideas
and can include various visual learning strategies like concept mapping, webbing,

mind mapping, among others.

Figure 2
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Graphic Organizers serve as effective retrieval cues for information, aiding
students in recalling and accessing knowledge (Dunston, 1992). They are
visuospatial arrangements of information containing connected words or statements
in a meaningful way (Horton et al., 1990). According to Bone (2000), when students
use Graphic Organizers, they engage in thoughtful learning, leading to more
meaningful connections and improved recall. Graphic Organizers make information
more evident, distinct, and articulate for learners. Utilizing Graphic Organizers as an
active learning strategy allows teachers to present information in a different format,

beyond traditional text.

Allen (1999) states that constructing Graphic Organizers helps students
discover meaning through engaging pathways, going beyond the conventional
approach. Students are enabled to understand concepts, describe them in their own
words, and apply them to their lives. Monroe (1998) emphasizes that Graphic
Organizers enable teachers to assess students' level of understanding, facilitating
instructional interventions. While students construct their learning process using

Graphic Organizers, teachers can provide appropriate support and guidance.

Research indicates that Graphic Organizers can improve the academic
performance of low-achieving and general education students (Lovitt & Horton,
1994). Therefore, the widespread use of this instructional method in classrooms
could empower lower-functioning students to effectively challenge themselves
alongside their general education peers. Egan (1999) describes Graphic Organizers
as visual representations of knowledge, structuring information and arranging key
concepts in a pattern. When students work cooperatively with Graphic Organizers,
they learn to create, share, discuss, and respect one another's ideas. This
collaborative environment allows them to construct new meanings and appreciate

different thinking and learning styles among their peers.

In conclusion, Graphic Organizers serve as valuable tools for learners, aiding

in information retrieval, understanding, and critical thinking. Their use fosters active
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and thoughtful learning, enabling students to make meaningful connections and
apply knowledge in real-life contexts. By employing Graphic Organizers in the
classroom, teachers can create a supportive and engaging learning environment,
enhancing students' academic performance and fostering cooperation and mutual

respect among learners.
Theoretical Background of Graphic Organizers

The history behind the graphic organizer can be traced back to David
Ausubel's (1960) cognitive theory of meaningful reception. Ausubel proposed that
learning occurs when new information is connected to existing important ideas within
the learner's cognitive structure. Graphic Organizers serve as a means to facilitate this
process by providing students with a framework to relate their existing knowledge to
the new information they are learning. Ausubel's advance organizer, one of the most
widely used methods of transmitting substantial amounts of information across
various subject areas, emphasizes presenting the "big picture" with the most general

ideas of a subject first, followed by progressively detailed and specific information.

The advance organizer, used as a type of graphic organizer, acts as a
roadmap to organize the structure of information that the student will learn.
Introduced before the actual learning process, the advance graphic organizer relies
on the student integrating new material with their previously acquired knowledge.
Unlike a mere overview that only summarizes key ideas, the advance organizer is
presented in conjunction with other relevant information, bridging the gap between
new material and the pre-existing knowledge the student already possesses. In
essence, Ausubel's advance organizer is a visual representation of information that is
provided to the student before they delve into reading the textbook or engaging with

the learning content.

Ausubel's cognitive theory of learning emphasizes the significance of an

individual's existing knowledge or cognitive structure in the process of acquiring new
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information in a content area. He believed that meaningful learning occurs when new
information is connected to already learned knowledge. Ausubel proposed that new
meanings are acquired more effectively when they are clearly and concisely organized
and integrated with existing information. Therefore, learning and retention can be

facilitated by reinforcing and strengthening the learner's cognitive structure.

According to Ausubel (1968), the use of an advance organizer can support
students' existing cognitive structure during classroom learning tasks. An advance
organizer is an introductory prose passage that highlights the most important content
and structure of the learning material. Ausubel stated that advance organizers provide
a framework for integrating new material into the learner's existing cognitive structure

and help distinguish it from similar or conflicting ideas already present.

Graphic Organizers find their origins in cognitive theories of learning that
aim to explain how students learn through thought processes. These theories assume
that mental processes operate in an organized and predictable manner. By
incorporating Graphic Organizers during the learning process, these cognitive
processes can be enhanced, leading to improved memory, retention, and retrieval of

information. Several theories underpin the use of Graphic Organizers:
Subsumption Theory

David Ausubel: Emphasizes organizing information in a hierarchical top-

down manner for effective learning and retention.
Information Processing Theory

George Miller (1962): Suggests that students learn better by chunking

information, and Graphic Organizers support this process.
Dual Coding Theory

Allan Paivio (1986): Proposes that memory has two systems for processing
information - verbal and visual. Graphic Organizers aid the visual process of

memory and learning.
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Schema Theory

Anderson (1997): States that memory is composed of a network of schemas.

Graphic Organizers allow learners to integrate new information into their existing schema.
Cognitive Load Theory

Sweller (1998): Graphic Organizers can minimize cognitive load and free

working memory for continued learning.

By applying these theories through the use of Graphic Organizers, educators
can enhance students' learning experiences and promote effective knowledge

acquisition and retention.
Types of Graphic Organizers

Graphic Organizers are tools used for presenting, illustrating, and modeling
information in visual or graphic form to facilitate meaningful learning. They are a set
of learning strategies that involve transforming words expressed in linear form into
visual structures. By expressing written materials or complex concepts graphically,
students can develop alternative structures for understanding the course concepts. The
use of Graphic Organizers enhances the learning process by providing students with

visual representations that aid in comprehension and knowledge retention.

Figure 3
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Table 2

Graphic Organizers based on Structural Pattern of Information

Graphic

Structural Pattern or Text

Organizer Pattern

Hierarchical Categories and subcategories, matrix, plot, tree, pyramid
Conceptual Description, mind map, concept map, concept chart

Sequential Time line, chronology, process/product, cycle graph, line graph
Evaluative Agreement scales, satisfaction scales, evaluation chart
Relational Fish bone, pie chart, cause/effect, characteristic chart

Cyclical Cycle graph, life cycle, repetitive events

Types of Graphic Organizers, as described by Martella Miller & Mac Queen

(1998), include:

Hierarchical — presents main concepts and supporting details of a topic in a

hierarchical structure.
Comparative — illustrates similarities and dissimilarities among key concepts.
Sequential — arranges steps or events in a chronological or sequential order.

Diagrams — represent actual objects and systems in the real world.
According to Bromely et al. (1995), Graphic Organizers consist of:
Hierarchical— describes a pattern that entails the main concepts and levels of

sub-concepts under it.

Conceptual— presents a central idea with supporting facts, characteristics,

and/or examples.
Sequential — arranges events in a sequence order.

Cyclical- represents a series of events within a process in a circular formation,

with no beginning or end, just a continuous sequence of events.
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Frequently used Graphic Organizers, as described by Egan (1999), include:

e Venn diagrams — list facts or ideas about a topic from two different
perspectives or eras in two different columns, with the similarities listed in a

third, central column.

e Semantic maps — link an important word to related words, rank them from

most to least important, and organize them in a diagram.
o Genealogical trees—a hierarchical diagram of words constructed by the teacher.

e Frames — a two-dimensional Graphic Organizer that displays important

information related to the targeted key topic in an organized manner.

e Word web — useful in situations where new words naturally group together in

two categories around a central concept.

These Graphic Organizers, such as charts, graphs, maps, flow charts, or other
structures, help visualize the materials in texts and support students' understanding

and retention of information.

Based on the theories behind Graphic Organizers, there are many types that

can be applied in the classroom:
e Hierarchical organizers — present the main concepts and supporting details in
a ranking order.
e Comparative organizers — present similarities among key concepts.

e Sequential organizers — exemplify a series of steps or place events in

chronological order.

e Diagrams — present actual objects and systems in the real world of science

and social studies.
e C(Cyclical organizers-represent a series of events that have no beginning or end.

e Conceptual organizers — comprise a main concept with supporting facts,

evidence, or characteristics.



36 Efficacy of Certain Graphic Organizers

These various types of Graphic Organizers can be used as effective visual
learning tools to help students better organize, understand, and retain information

across different subjects and topics in the classroom.

Table 3

Graphic Organizers based on Nature of Information

Types Description
Concept Used to develop concepts by linking information
. Maps together using labeled cells
Graphic P 8 &
Organizers Used to help students identify what they already know
Know h
that about a topic, what they want to learn, and then what
. Wonder learn .
Categorize they have learned once the study is complete.
Information ) ) o .
Mind Used to organize and classify information, make
Mapping decisions and solve problems using a non-linear format
Graphic Cause and Used to show the problem solving process. Identifies a
Organizers effect problem and various solution tried.
that §how' Fishbone Used to explore aspects of a complex idea. A visual
relationships way to see how details are related
Chain Used to show a chain of events, timeline, or cycle
Used to how items are related to each other in a
Cycle . . ..
continuous pattern, with no beginning or end
. Used to visually display the sequence of a set of items.
Graphic . .
. A variety of symbols can be incorporated to show such
Organizers Flowchart . . . .. :
things as stopping points, decision points, and the
that show e
direction of flow.
Order,
Sequence, or  Ladder Used to order a series of events or items
Development . . .
P . Used to create a visual representation of a series of
Picture Web
concepts or events
Story Board  Used to map out scenes of a story
Story Map Used to help students identify the elements of a story
Compare &  Used to compare the attributes of two or more items.
Graphic contrast
Organizers T-chart Used to list two aspects of a topic
that compare
and contrast ~ Venn Used to identify the similarities and differences

Diagram

between two or more items
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Each graphic organizer can serve multiple objectives, and their applications
may overlap across different categories based on their usage. For the present study,
the investigator selected specific graphic organizers as instructional strategies. The

chosen graphic organizers are as follows:

Concept Map

Introduced by Novak and Gowin (1984), concept maps are used to
graphically represent related concepts within a specific knowledge domain. They
illustrate the flow within a topic area and specify the relationships between key
concepts. Concept maps are presented in a hierarchical format, with sub-topics
branching out from a primary concept or idea and further breaking down into
more specific concepts. These maps enable students to visually identify
connections and foster a deeper understanding of the knowledge structure. They
allow learners to explore ideas and their relationships with other concepts.
Concept maps can be fixed or interactive, with learners directed from one concept
to related materials. These maps reduce cognitive load by focusing on essential
relationships and supporting exploration for deeper learning. Concept maps are
suitable for both cognitive and constructivist approaches to learning. They can be
created by domain experts to aid comprehension of course structure and concept
relationships, or learners can participate in the process to enhance individual
understanding, either independently or through collaboration and knowledge

sharing.
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Figure 4
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Flowchart

Flowchart diagrams are a type of graphic organizer that visually displays a
sequence of instructions used to complete an algorithm or other complex process.
Flowcharts typically have a starting point, multiple possible outcomes at certain
nodes, rules at specific nodes, and potentially multiple endings. Different symbols in
flowcharts carry different meanings. Arrows represent the direction of flow, circles
and ovals indicate starting, stopping, or control points, diamonds denote decision
points, rectangles and squares represent steps where processing occurs, and

parallelograms are used to represent input or output points.

Figure 5
Flowchart
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Spider Map

Spider maps, a technique developed by Hanf (1971), serve as an
alternative to traditional note-taking from text. They are a type of graphic
organizer used to explore and highlight various aspects of a single theme or topic.
The term "Spider Map" derives from its resemblance to a spider's web. Creating a
Spider Map helps students focus on the topic, requires them to review their
existing knowledge in order to organize it, and enables them to monitor their
growing comprehension of the topic. It also helps identify areas where further

exploration is needed.

In a Spider Map, the main concept or topic is placed in the center (or body)
of the diagram. Each detail or sub-topic related to the main idea has its own leg (or
branch) extending from the center. Spider Mapping is useful for brainstorming ideas,
features, and thoughts related to a specific theme or topic. Its name comes from the

way it looks when drawn out, resembling a spider's web.

Figure 6
Spider Map
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Main Idea Web

The main idea web is a graphic organizer that starts with a central idea and
branches out into related ideas and details (or sub-ideas). It is primarily used for
brainstorming and generating ideas for planning or writing purposes. This type of
graphic organizer helps visualize the structure of a paragraph in text by highlighting

the main concept and any supporting details.

The main idea graphic organizer is a valuable tool for students as it provides a
framework for them to record the main ideas and details found in each paragraph
topic. When students need to structure an essay, it can be challenging at times.
However, by using a main idea graphic organizer, students can create an outline that
will help them better comprehend the subject matter and organize their thoughts

effectively.

Figure 7
Main Idea Web
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Venn Diagram

The Venn diagram was actually introduced by John Venn, an English

logician, in 1880, and he originally called the illustration Eulerian circles. A Venn
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diagram is a visual representation used to exhibit comparison and contrast between
two or more ideas. It is a powerful tool to analyze the similarities and differences

between different sets or groups.

In a Venn diagram, each set is represented by a large circular shape, and
these circles are positioned so that they overlap with the set(s) they are related to.
The overlapping regions contain the elements that are common between the sets,

while the non-overlapping areas represent the elements that are different.

Venn diagrams have practical applications across various subjects in the
curriculum. In Geography, for instance, Venn diagrams can be used to explore and
compare weather systems, planets or ecosystems, geographical regions, cultures, and
more. They provide a clear and concise visual representation of the relationships

between different elements, making them a valuable tool in various fields of study.

Figure 8

Venn Diagram

Fishbone Diagram

Ishikawa diagrams, also known as fishbone diagrams, herringbone diagrams,
cause-and-effect diagrams, or Fishikawa, are causal diagrams invented by Kaoru
Ishikawa in 1968. These diagrams are used to show the reasons behind a specific
event or problem. A fishbone diagram is a visualization tool that helps classify and
identify the potential causes of a problem, with the goal of identifying its root

causes.
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Fishbone diagrams are a type of graphic organizer that can be used to
evaluate an event, object, or issue by using a web diagram. The diagram helps
identify numerous possible causes for an effect or problem and can be effectively
utilized to facilitate a brainstorming session. By organizing ideas into useful
categories, the fishbone diagram aids in understanding the various factors
contributing to the main issue. This visual representation makes it easier to analyze
and address complex problems, leading to more effective problem-solving and

decision-making processes.

Figure 9
Fishbone Diagram
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Advantages of Graphic Organizers

>

>

It enables learners to work actively to construct their understanding.

It promotes visual thinking as it represents what the learner understands.

It makes thought and organization of thoughts visible and leads to deeper

apprehension.

It aids in processing and restructuring thoughts and information.
It facilitates the elicitation and explanation of ideas.

It encourages recall and retention through synthesis and analysis.
It expedites conceptual change and metacognition skills.

It strengthens critical thinking or higher-order thinking skills.

It develops problem-solving skills.

Graphic organizers are a way to encourage students to think about information

in innovative ways.

They are magnificent tools for activities that ask students to review concepts
and demonstrate their understanding. They can easily make alterations and

take different views, supporting students in clarifying their thinking.

Abundant information can be shared on a single picture to provide a broad

outlook on a topic.
It's easy to edit, revise, and swiftly add to a visual map.

Graphic organizers can be utilized as a helpful planning tool, from information

identification to product development.
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Figure 11

Use of Graphic Organizers for Students and Teachers
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Achievement — Theoretical Overview

Assist Students in prewniting
techniquies

Achievement refers to the level of success or accomplishment attained by
students in their academic pursuits. It reflects how well students have mastered the
required knowledge, skills, and competencies outlined in the educational curriculum.
In the present education system, achievement is measured by various means, such as
grade reports, teacher observations, standardized assessments, classroom assessments,
graduation rates, academic competitions, and portfolio submissions or long-term

projects.

A high academic achievement is necessary for students as it will determine

their further educational opportunities and future life. Singh (2002) defined
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achievement as the accomplishment of specified objectives, past performance, and
what an individual or organization has accomplished in the past, in contrast with
ability, which refers to what an individual or organization can do now in the present
or future. Achievement is the act of accomplishing or finishing tasks and can be
defined as the act of acquiring knowledge, skills, ideas, or understanding beyond
what already exists. It is the addition of ideas or skills, the recording of ideas, or the

acquisition of concepts — a set of possible actions.

Achievement is influenced by various factors, including a student's effort,
motivation, engagement, support from teachers and parents, and the quality of the
educational environment. High achievement is a desirable goal in education as it
indicates that students have successfully acquired the knowledge and skills

necessary to progress and excel in their academic journey.
Achievement can be measured through various means, such as:

1. High academic performance indicates a strong level of achievement in the
subject matter. This includes grades received in tests, quizzes, assignments,

projects, and examinations.

2. Standardized assessments are designed to measure students' knowledge and
skills on a common scale, allowing for comparisons across different schools,

districts, or regions. These are known as standardized tests.

3. Teachers regularly assess student’s understanding and progress through
various assessments conducted in the classroom. These assessments are

known as classroom assessments.

4. The percentage of students who successfully complete their educational
program and graduate is a critical indicator of achievement. This is known as

graduation rates.
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5. Students who excel in academic competitions, research projects, or
extracurricular activities related to education demonstrate high levels of

achievement. This is often recognized through competitions and awards.

6. Some educational programs assess student achievement through portfolio
submissions or long-term projects that showcase their learning and growth

over time. These are known as portfolios and projects
Achievement Test

Achievement tests focus on evaluating a student's knowledge and skills in

specific academic subjects.
Purpose

Achievement tests are designed to measure a student's level of proficiency or
mastery in a specific subject or academic area. These tests assess how well a student

has learned the material covered in a particular course or curriculum.
Content

The content of an achievement test is directly related to the content covered
in the specific subject or course. For example, an achievement test in Mathematics
will assess the student's knowledge and skills in math topics like arithmetic, algebra,

geometry, etc.
Format

Achievement tests often consist of multiple-choice questions, short answer
questions, and sometimes open-ended questions. The format may vary depending on

the subject and grade level being assessed.
Scoring

Achievement test scores are typically reported as a numerical or percentage

score, indicating the percentage of correct answers or the number of points earned.
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Usage

These tests are used to determine a student's academic progress, identify
areas of strengths and weaknesses, and evaluate the effectiveness of the educational
program. They provide valuable information to teachers, schools, and educational
policymakers to make informed decisions about curriculum development and
student support. Additionally, achievement tests can also be used for standardized
comparisons between students, schools, districts, or even across different regions or

countries.
Retention — Theoretical Overview

Retention refers to the ability of learners to retain and remember the
information, knowledge, or skills they have acquired over time. It is an essential
aspect of the learning process as the ultimate goal of education is not only to facilitate
immediate understanding but also to ensure that learners can recall and apply what
they have learned in the future. Retaining information and skills is crucial for several

reasons:

e Long-Term Understanding

When learners retain knowledge, it becomes part of their long-term memory,

allowing them to build upon it and make connections to new concepts.
e Application of Knowledge

Retained information can be applied in various contexts, enabling learners to

solve problems, analyze situations, and make informed decisions.
e Continued Learning

Retention forms the foundation for further learning. New knowledge is often
built on previously acquired knowledge, and retention ensures the continuity of the

learning process.
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e Assessment Performance

Retention is a significant factor in academic performance. Students who can
retain and recall information effectively tend to perform better in assessments and

examinations.

Educators and instructional designers employ various strategies to enhance

retention, such as:
Repetition

Reinforcing important information through repetition can help solidify it in

learners' memories.
Active Learning

Engaging learners in activities that require them to interact with the material,

such as discussions, hands-on exercises, and problem-solving, enhances retention.
Visual Aids

Using visual aids, such as diagrams, charts, and graphic organizers, can make

information more memorable.
Chunking

Breaking down complex information into smaller, manageable chunks can

facilitate retention.
Spaced Learning

Distributing learning sessions over time (spaced learning) rather than

cramming all at once (massed learning) can improve long-term retention.

Retention is a critical factor in determining the effectiveness of educational

experiences, as it directly impacts learners' ability to recall, apply, and build upon
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acquired knowledge and skills. It is an ongoing process that supports continuous

learning and lifelong knowledge retention.

Retention Test

A retention test is an assessment designed to evaluate the extent to which
individuals or learners can retain and recall information, knowledge, or skills over
a period of time. It is used to measure the long-term retention of material
previously learned or studied. Retention tests are common in educational settings
and are often administered after a certain time has passed since the initial learning

took place.

The main purpose of a retention test is to assess whether the learners have
successfully retained the information or skills they were exposed to during their
learning experience. By testing retention, educators can gauge the effectiveness of
their teaching methods and identify areas that may require reinforcement or further

review.

Retention tests can take various formats, such as written exams, quizzes,
practical demonstrations, or performance assessments. The content of the test is
typically based on the material covered in previous lessons, courses, or training
sessions. The questions may be designed to assess not only factual knowledge but

also the understanding and application of concepts.

It is important to note that the time interval between the initial learning
and the retention test can vary depending on the context and the material being
tested. For instance, a retention test might be administered a few days, weeks, or
months after the initial learning experience. Retention tests play a crucial role in
evaluating the effectiveness of the learning process and providing valuable

feedback to both learners and educators. They also help reinforce and solidify the
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learned material in the long-term memory of the learners. Overall, retention tests
are valuable tools for assessing the durability and effectiveness of learning

outcomes over time.

Problem Solving Ability - Theoretical Overview

In the process of solving a problem, the individual may engage in a number
of activities, all more or less related to finding a solution. Problem-solving is a
complex mental process involving visualization, imagination, manipulation,
abstraction, and the association of ideas. It requires unique and original responses;
the best problem solvers are non-conforming and creative people. Lester (1982)
defines problem-solving as a process of coordinating previous experience,
knowledge, and intuition in an effort to determine an outcome or solution for which

a procedure for determining the outcome is not known.

According to Gagne's hierarchy of learning, there are eight kinds of learning,
presented in the form of a pyramid by placing the most complex one (problem
solving) at the top and the simplest one at the base, with the rest in the intermediate
zones. In Gagne's view, problem solving involves combining previously learned
rules into a new, never-before-used higher-order rule. Thus, problem solving leads

to a permanent change in a student's capabilities.

Problem-solving skills are essential in various aspects of life, not just in
academic settings. They are crucial in the workplace, personal decision-making, and
everyday life. The ability to approach challenges with creativity and critical thinking
is highly valued, and problem-solving skills play a vital role in achieving success
and overcoming obstacles. Educators and learning designers often incorporate
problem-solving activities and tasks into the curriculum to foster the development of

these essential skills in learners.
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Figure 12
Polya’s Problem Solving Model
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Polya (1962) defined problem-solving as finding a way out of difficulty, a
way around an obstacle, or attaining an aim that was not immediately attainable. He
considered solving problems as a specific gift of mankind and regarded it as the

most characteristically human activity.

According to Anderson (1980), problem-solving generally possesses the

following features:

e The individual is goal-directed, trying to reach a desired state or solution.
e Reaching the goal or solution requires various mental processes, not just one.
e The mental processes involved do not occur automatically and without

thought.

Problem-solving is a mental process and is a part of a larger problem-solving
process that includes problem finding and problem shaping. It is a higher-order
cognitive process that requires the modulation and control of more routine or
fundamental skills. It provides a framework or pattern within which creative
thinking and reasoning take place and involves the ability to think and reason at

given levels of complexity.
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Bransford and Stein (1984) use the acronym IDEAL to identify the five steps

that are basically associated with the task of problem-solving:

I - Identifying the problem: Before solving a problem, there is a need to

recognize that there is, in fact, a problem.

D - Defining and representing the problem: This involves representing the
problem information in the most efficient way and correctly interpreting the

components of the problem.

E - Exploring possible strategies: Once the problem solver has identified the
problem, defined the goal, and developed some understanding of the
information he has to work with, it's time to move forward toward a possible

solution by deciding on a strategy.

A - Acting on the strategies: The problem solver works through the solution
strategy and tries to anticipate any dead ends or obstacles that might prevent

him from reaching the goal.

L - Looking back and evaluating the effects of activities: The problem solver
evaluates whether he has indeed solved the problem and identifies and

corrects any errors before moving on and trying something new.
Problem Solving Ability Test

Problem solving ability tests are assessments designed to evaluate a student's

capacity to tackle complex problems and think critically in various contexts.
Purpose

These tests are designed to assess a student's capacity to solve complex
problems, think critically, and apply their knowledge to real-life situations. They
focus on evaluating a student's ability to reason, analyze information, and find

solutions to unfamiliar or novel problems.
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Content

The content of problem solving ability tests is not limited to a specific
subject but involves scenarios or situations that require analytical thinking and
problem-solving skills. The problems presented may be interdisciplinary or relate to

real-world challenges.
Format

Problem solving ability tests often involve scenario-based questions, puzzles,
or open-ended questions that require students to think critically and use creative

problem-solving strategies.
Scoring

Scoring for problem-solving ability tests may be more qualitative, assessing
the effectiveness of the student's problem-solving approach rather than simply

counting correct answers.

These tests aim to assess a student's higher-order thinking skills, problem-
solving strategies, and ability to apply knowledge in novel situations. They are
valuable in predicting a student's potential for success in complex and challenging

tasks.
Graphic Organizers — Related Studies

Cahyani et al. (2021) investigated the improvement of student’s
mathematical problem solving skills through the relating-experiencing-applying-
cooperating-transferring learning strategy and graphic organizer. This study aimed
to implement the REACT learning strategy with graphic organizer to enhance
student's mathematical problem-solving skills and understand their responses.
The sample selected consisted of 38 students of VIII grade. Problem solving tests

were used to collect Student's problem-solving skills, and questionnaires were used
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to collect student’s responses. The data was analyzed using descriptive method. The
results showed that the REACT learning strategy and graphic organizer were

effective in improving student's mathematical problem-solving skills.

Boykin et al. (2020) conducted a study on the effects of a computer-based
graphic organizer with embedded self-regulated learning strategies on the
argumentative writing performance of 4™ and 6™ grade students. Results showed that
the CBGO with embedded SRL strategies benefited all students, irrespective of their
abilities and needs. In addition, the experimental group generalized the
improvements in written arguments in the area of social studies to writing in science

compared to the control group.

Rani (2020) conducted a study on the effect of graphic organizers on science
achievement of eighth grade students and their attitude towards science. The design
selected was a non randomized pretest-posttest control group experimental research
design. The study was undertaken on two intact sections of the eighth class, and
these sections were randomly designated as the control group (32 pupils) and
experimental group (33 pupils). A t-test was used to establish equivalence, compare
pretest and posttest scores of the control group as well as the experimental group,
and to compare the retention in science among students of the control group and
experimental group. The results revealed that the instructional material based on
graphic organizers was more effective than the traditional method of teaching in
relation to science achievement, retention in science, and pupils’ attitude towards

science.

Samba et al. (2020) investigated the effects of graphic organizer and
experiential learning with feedback on the mean achievement and students' critical
thinking. Results revealed that both the graphic organizer and experiential learning
with feedback strategies enhanced students' achievement and critical thinking. The

results also showed that the graphic organizer was slightly superior to the
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experiential learning strategy. The study recommended that both strategies are useful

for teaching Basic Science and Technology.

Sindhu (2020) undertook a study on the effectiveness of graphic organizers
and project based learning for enhancing awareness on environmental issues and
formal thinking ability among higher secondary school students. The method used
was a pre-test post-test non equivalent three group design, where the first group was
treated as experimental group I (exposed to graphic organizers), the second group
was treated as experimental group II (exposed to project based learning) and the
third group was treated as the control group (exposed to discussion method). The
total sample (105) was equally divided into three groups, with 35 each in
experimental group I, experimental group II and control group. The results of the
study revealed that the two strategies selected as the experimental tools proved to be
effective in transacting the curriculum in biology meaningfully compared to the

discussion method.

Amar (2019) conducted a study on the effect of graphic organizers strategy
on reading comprehension of students with different learning styles. The aim of the
study was to examine whether students taught through KWL and Mind Mapping
differ significantly in reading comprehension. Questionnaires and tests were
employed to obtain the results in reading comprehension of pupils. Independent t-
tests were employed for the analysis of the data. The results revealed that both visual
and auditory learners differ significantly with regard to the reading comprehension.
The result also showed that the visual group taught by Mind Mapping had a better
score than the visual group taught by KWL. Additionally, the result showed that

there was no interaction between graphic organizers and the style of learning.

Deborah et al. (2019) investigated the effectiveness of electronic graphic
organizers for learning science vocabulary and concepts in an online platform. The

sample randomly selected for the study consisted of 92 fourth grade students. The
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students were asked to carry out electronic Frayer models on life science vocabulary
by themselves and also engage in an online discussion with a partner. The graphic
organizers and other science activities were mixed together. After seven weeks of
experimentation, with the help of graphic organizers, students significantly

improved their science content knowledge.

Gagic et al. (2019) investigated the implementation of mind maps in teaching
physics: educational efficiency and students’ involvement. In this study, pretest-
posttest non-equivalent control group research design was used. The sample selected
was 113 students and they were separated into control and treatment groups. The
pupils of the experimental group were taught using mind maps, whereas the control
group pupils were taught using traditional teaching strategies. ANOVA, t-test and
chi-square research were used to analyze the data. The results revealed that the
educational efficiency of instruction using mind maps was better than the efficiency
of the traditional teaching strategy. It was also shown that the student’s involvement

in the treatment group was higher than control group.

Killickaya (2019) carried out a review study on the effect of mobile assisted
graphic organizers in learning situations. In addition to glossing, graphic organizers
are widely used in teaching vocabulary and reading in both L1 and L2 classroom:s.
The study noted that students using mobile assisted concept-mapping vocabulary
learning strategy performed better and retained what they have learned longer than
students using text-only strategies. The use of graphic organizers and their effects on
learner performance in several contexts were reviewed. Most of the studies revealed
the positive effects of graphic organizers on reading and writing, in addition to

remembering course content.

Odewumi et al. (2019) explored the efficacy of graphic organizer on primary
school students’ performance in cognitive writing skills. The aim of the study was to

find out the effect of school type and gender on the performance of pupils using
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graphic organizers. In this research, a quasi-experimental pretest-posttest control
group design was used. Two randomly chosen schools were selected as the sample
of the study. The students were further stratified in terms of gender, with boys and
girls from the sampled classes. For the analysis of data, t test was used. The study
found that the group of students taught by graphic organizers performed better than
the group taught by the traditional teaching method. The study showed both boys
and girls performed better in achievement when they were instructed through the

graphic organizer.

Tandog and Bucayong (2019) conducted a study on graphic organizer: A
learning tool in teaching physical science. The main objective of this study was to
assess the participants' level of academic achievement using pretest and posttest
assessments. A quasi experimental research design was selected, and the study
compared a control and experimental group after applying the intervention. It was
found that the pretest scores of the control and experimental groups did not differ in
the expected proficiency level. However, the academic performance of pupils in the
experimental group was significantly higher than that of the control group. The
results of the study revealed that student performance would increase if the graphic

organizer is used as a teaching tool in the science classroom.

Djudin and Amir (2018) investigated the effect of integrating SQ4R
technique with graphic post organizers in the science learning of earth and space. A
quasi experimental pre-test-post test non-equivalent group research design was used
in the study. The intact classroom was selected, and the sample consisted of 103
seventh grade students. An achievement test and a questionnaire were administered
for data collection procedures. The results of the study revealed that the integration
of SQ4R reading method including graphical post organizers had a significant effect

on academic achievement and metacognitive knowledge of the students.
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Elwood (2018) undertook a study on using graphic organizers to improve
student outcomes for students with special needs in the field of science. In this
study, a total of five students eligible for special educational services participated.
All students demonstrated grade-level performance as determined by their set of
baseline results. The findings showed that all five participants, who used graphic
organizers, experienced a positive effect. By the last week of the study, the students
only required minimal assistance, demonstrating that they were on the right path.
The study has been highly advantageous for the group of students with particular

needs in the field of science.

Kaur and Kamini (2018) conducted a research on the effect of teaching
through graphic organizers on academic achievement in science among VII graders.
In this study, randomized groups were selected, and a pretest-posttest design was
used. The experimental group was treated with graphic organizers, while the control
group was treated with conventional teaching methods. Mean, standard deviation
and t-test were employed to analyze the data, and inferences were drawn from this
analysis. The findings of the investigation revealed that the academic achievement in
science of the experimental group of pupils instructed through graphic organizers
was significantly greater than that of pupils instructed through traditional method of

teaching.

Kwon et al. (2018) investigated the effects of graphic organizers in a
collaborative learning context through an experimental study. The results revealed
that both generated and received graphic organizers encouraged students to consider
alternative views during the discussions and facilitated students' higher levels of
cognitive engagement. Thus, there was a significant effect of graphic organizers

regarding the ways of interacting with the collaborative learning context.

Aljaser (2017) conducted a study on the effectiveness of electronic mind maps

in developing academic achievement and attitude towards learning English among
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primary school students. Quasi experimental method was used in this study. The
sample selected for the study consisted of thirty female participants from fifth grade,
and the sample was divided equally into a control group and an experimental group.
The findings revealed that the mean scores of both groups significantly differed.
However, the mean score of the treatment group in achievement was higher than the
control group. The effect size was higher for the treatment group when utilizing Mind
Maps. There exists a significant difference between the mean scores of treatment and

control groups in achievement and attitude towards learning English.

Kansizoglu (2017) conducted a study on graphic organizers as effective
methods in teaching classroom English. The data collected were interpreted using the
random-effects model. The result showed that graphic organizers have a positive
impact on academic performance compared to conventional teaching techniques. The
analysis of the intervening variable found no significant difference in effect size
values based on certain study features, including types of graphic organizers, areas of
learning language, field of study, level of education and application time. The results
revealed that the use of graphic organizers improved the academic achievements of

learners in listening, reading, writing, grammar and concept learning.

Tobar and Moya (2017) conducted a study on Graphic organizers as a
reading strategy: Research findings and issues. The primary focus of this study was
to review various research findings on graphic organizers. By analyzing several
primary sources related to the study, it can be concluded that the utilization of
graphic organizers as a teaching technique has great advantages. This study
suggested that graphic organizers should be incorporated in to classrooms as a
reading technique to encourage students to use them as effective readers, thereby

improving their ability to understand the reading.

Uba et al. (2017) conducted a study on, a research based evidence of the

effect of graphic organizers on the understanding of prose fiction in ESL Classroom.
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The sample selected consisted of 100 pupils from 4 secondary schools, classified
into a Graphic-based school and Non-graphic-based school. The Non-graphic-based
school was treated as the control group, whereas the Graphic-based school was
treated as the experimental group. For data analysis, descriptive statistics and t-tests
were employed. The research findings indicated that in prose literature classes,
graphic organizer instruction ensured student comprehension and enhanced

performance.

Barry (2016) conducted a study to investigate the potential relationship
between reading comprehension and teacher-generated graphic organizers in
supporting executive function for struggling readers. The study utilized t-tests to
compare the reading comprehension levels between control and experimental group.
The findings indicated that there was no statistically significant difference between
the control group and experimental group in terms of reading comprehension. The
correlations between reading comprehension and the use of teacher-generated
graphic organizers also did not show any statistical significance. As a result of the
non-significant findings, the study recommended that future research may benefit
from focusing on increasing the sample size to enhance the statistical power and
improve the likelihood of detecting significant relationships. Additionally, the study
suggested that future studies could explore which visual components within a
graphic organizer are most useful when included in the instructional design.
Understanding the most effective visual elements can help optimize the use of
graphic organizers as a supportive tool for improving reading comprehension and

executive function among struggling readers.

Ilter (2016) conducted research to examine the power of graphic organizers:
effects on student’s word learning and achievement emotions in social studies. A
quasi-experimental nonequivalent pretest-posttest research design was used in this

study. The students of the treatment group were exposed to the use of a concept
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definition map, a word questioning technique, and a circle thinking map, while the
pupils of the control group were exposed to the use of the questioning method. The
results showed that the students of graphic organizers group performed better than
the control group in improving the word learning and achievement emotions. The
study observed that various types of graphic organizers elicit positive emotions for

achievement in social studies.

Korur et al. (2016) conducted a study to explore effects of the integrated
online advance organizer teaching materials on student’s science achievement and
attitude. There were no significant effects of treatment between the methods to
inquiry and expository. In this study, the independent form of t test was used, and
analysis showed that both groups showed significant improvements in achievement
and attitude. The results also showed that the use of the treatment improved

performance and attitude levels of students.

Mehta (2016) conducted a study on the effect of graphic organizer with
cooperative learning: an efficient tool to strengthen higher order thinking skills and
creativity in science. The sample selected consisted of 150 students, randomly
assigned to each of the five groups. One group was treated with the lecture method,
and the other four experimental groups were treated with Mind Mapping with
Cooperative Learning, Concept Mapping with Cooperative Learning, Graphic
Organizer with Cooperative Learning and Cooperative Learning. A quasi-
experimental pre-test post-test multi group design was used. Analysis of Variance
and post-hoc analysis were used in this study. The results revealed that scientific
creativity and higher order thinking skills were strengthened using Mind Mapping
with Cooperative Learning, Concept Mapping with Cooperative Learning, Graphic
Organizer with Cooperative Learning and Cooperative Learning. Among the other
three methods, Graphic Organizer with Cooperative Learning had the maximum

effect.



62 Efficacy of Certain Graphic Organizers

Sirait (2016) investigated multiple representations based Physics instruction
to enhance student’s problem solving. Multiple representations include verbal,
sketch or pictorial, motion diagrams, force diagrams, graphs, bar charts,
mathematical equation, ray diagrams, field diagrams and circuit diagrams. Both
qualitative and quantitative research methods were adopted in this study. The
experimental method was employed to find out the effect of multiple
representations. The results showed that students who employed more than one
representation while solving problems scored higher than students who did not. The
study revealed that multiple representations are effective and can be used as an

alternative instruction to teach physics.

Totappa et al. (2016) investigated the effect of concept mapping instructional
strategy on problem solving ability skills in Biology of secondary school students.
The sample selected consisted of 60 grade IX Biology students from two classes of
the general science course. One class was assigned as the concept mapping group,
and the other as the control group. The obtained data were analyzed descriptively
and inferentially. The results revealed that the Concept Mapping Instructional
Strategy was more effective than the lecture based instructional strategy in

improving problem solving ability skills in Biology.

Stephen (2015) conducted a study on Teaching Social Studies to Upper
Elementary Students with Learning Disabilities: Graphic Organizers and Explicit
Instruction. In this study, a text-based summarization baseline and a treatment that
used graphic organizers and explicit instruction were two conditions used to
compare social studies learning. The results suggest that treatment components have
been effective and promising for enhancing learning with Social Studies text in

students with learning disabilities.

Cynthia (2015) carried out a study on Teacher’s Perceptions on the Use of

Graphic organizers with Struggling Ninth Grade Students in Language Arts. This
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case study explored teacher’s perceptions of using graphic organizers to help
struggling high school students comprehend expository texts. The results indicated
that teachers perceived graphic organizers as an effective reading strategy with
expository texts and indicated that student achievements increased by using graphic

organizers.

Gorjian et al. (2015) carried out research on using discourse structure-based
graphic organizers in developing EFL learners' reading comprehension. This study
assessed whether the experimental group would show improvement on the posttest
compared to the control group using questioning and answering, true/false, and cloze
testing method. The investigator collected data in 10 sessions after employing
pretest and posttest reading comprehension assessments. t-tests were employed to
interpret the collected data. The results revealed that the students who were
subjected to discourse structure-based graphic organizers as a post-reading task

performed better than those who participated in the traditional teaching method.

Singh and Moono (2015) investigated the effect of using Concept Maps on
student achievement in selected topics in Chemistry at the tertiary level. The sample
consisted of thirty-nine 1st year learners who were allocated randomly to three
groups i.e. Experimental group I, Experimental group II and Control group. In this
study, the pretest-posttest true experimental research design was adopted. The
control group was treated with the traditional method of teaching. Experimental
group I was treated with concept map method of teaching, and Experimental group
IT was treated with a combination of the concept map and conventional methods of
teaching. The findings showed that Experimental group II performed better after

treatment than both the control and Experimental group I.

Mann (2014) conducted a study on the effectiveness of graphic organizers on
the comprehension of social studies content by students with disabilities. This

research focused primarily on the effectiveness of concept or event maps and
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sequential chains. Concept map and sequential chains were used to interpreting the
content while reading, during class discussions, and for homework assignments,.
The sample selected consisted of eighth-grade students, and the achievement in
social studies was measured in four middle school classrooms. The results of the
study revealed that the scores showed a significant enhancement in the posttest

scores of the students from all four middle school classrooms.

Gordon (2014) conducted a study on a correlational study of graphic
organizers and science achievement of English language learners. The sample
consisted of 145 ninth grade English Language Learners. Out of the total sample, 54
students were taught through the traditional textbook approach, and 91 students were
studied using graphic organizers. Multiple regression analysis was applied for data
analysis. The result of the study revealed that the utilization of graphic organizer is a
significant strategy for high school English language learner’s achievement in
science. The findings of the study also noted that the utilization of graphic

organizers is advantageous for English language learners science achievement.

Heidarifard (2014) carried out a study on the effect of graphic organizers on
L2 learners’ reading comprehension. The investigator used experimental method,
and the sample selected consisted of 80 secondary school students. The selected
students were equally divided into two groups based on their Oxford Placement Test
scores. Group A students received graphic organizers, and the students of group B
received conventional reading instruction. A posttest was given to the students to
examine the extent to which the instruction based on graphic organizers would
influence the reading comprehension of L2 learners. The results showed that the
training of graphic organizers had a significant impact on the reading understanding
of L2 learner’s reading comprehension. The results also revealed that significant
improvement in the ability of students to read with understanding after a gap of six

weeks was a result of reading instruction with the aid of graphic organizers.
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Jane (2014) investigated creating memorable learning experiences with
Foldables in Advance Placement Human Geography. Foldables are student created
Graphic Organizers. The results revealed that graphic organizers were used to help
students focus on the most important people, theories or models, and concepts in the
Advanced Placement Human Geography. The results also revealed that graphic
organizers were a powerful way for students to learn and record information in

Human Geography.

Saed and Al-Omari (2014) conducted a research study to investigate the
impact of a proposed mind mapping program on improving writing achievement
skills among eleventh-grade students in Jordan. The study also aimed to explore the
role of this approach in fostering positive attitudes towards writing among the
participants. The research sample comprised 91 female eleventh-grade pupils from
the first semester at Sands National Academy. The participants were deliberately
selected and then randomly divided into treatment and control groups. The results of
the study revealed significant differences in the mean scores of the students
concerning their writing achievement and attitudes towards writing. The
implementation of the mind mapping program had a positive and noteworthy effect
on students' writing skills, leading to improvements in their overall writing
achievement. Furthermore, the study indicated that the mind mapping approach
played a significant role in fostering favorable attitudes towards writing among the
students. By using mind maps as a tool to organize and structure their writing,
students developed a more positive outlook on the writing process and felt more

confident in expressing their ideas effectively.

Shoari and Farrokhi (2014) conducted a study on the effect of graphic
organizer strategy on improving Iranian EFL learners’ vocabulary learning. The
research sample consisted of 50 students and was divided in to control and treatment

groups. The students in the treatment group were exposed to new vocabulary terms
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in the form of pictures and clusters using graphic organizers, while the students in
the control group were subjected to the same things using the traditional teaching
method. T-test was used for the analysis and interpretation of the data. The results
revealed that students utilizing a concept map consistently achieved maximum

learning outcomes compared to those utilizing a text outline.

Adesola and Salako (2013) carried out a study on the effect of Concept
Mapping Instructional Strategy on Junior Secondary School Student‘s knowledge of
multiculturalism in the Global 21st Century Social Studies Classroom. The sample
consisted of 50 junior high school students. T-test was used for analyzing the data.
The findings of the study revealed that when exposed to concept mapping
instructional strategy, students differed significantly in terms of mean pretest and
mean posttest scores. Therefore, concept mapping instructional strategy improved
the student’s knowledge of multiculturalism in the global 21st century social studies

classroom.

Antoine (2013) conducted a study on the effect of graphic organizers on
science education. The sample selected consisted 69 high school biology students.
Two human body systems were selected as the primary lessons for the treatment.
The students of experimental group were taught through graphic organizers and the
students of the control group were taught through guided notes with power point
instruction only. After each body system was studied, a pretest and a posttest were
administered. The results revealed that the students taught through graphic
organizers significantly improved their achievement in science compared to the

instruction based on guided notes with power point.

Charlotte and Susan (2013) conducted a study on an instructional strategy to
introduce pedagogical content knowledge using Venn Diagrams. The findings of the

study revealed that the venn diagram is an easily remembered graphic illustration of
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pedagogical content knowledge, and the result also revealed that venn diagrams can

be useful in planning lessons.

Cheema and Mirza (2013) conducted a study on the effect of Concept
Mapping on student’s academic achievement. The sample selected consisted of 167
pupils from two schools. ANOVA two way was used to analyze the data. The results
of the study revealed that pupils taught using concept mapping significantly
improved their performances compared to pupils instructed through the conventional
method of teaching. The results also revealed that male pupils treated by concept
mapping performed better than female pupils. Therefore, the study suggested that

concept mapping can be used for teaching science subjects in elementary classes.

Ezeudu (2013) conducted a study on the influence of Concept Maps on the
achievement and retention of senior secondary school students in organic chemistry.
The results revealed that the use of a concept map has a significant influence on the
retention and achievement of the pupils in organic chemistry compared with the
lecture technique for teaching. The results also revealed that gender has no
significant effect on the retention and achievement of the pupils in organic
chemistry. The combined effects of gender and method had a positive impact on the
achievement and retention in organic chemistry among senior secondary school

students.

Jbeili (2013) investigated the impact of digital mind maps on science
achievement among sixth-grade students in Saudi Arabia. The sample consisted of
44 female students who were randomly assigned to two experimental groups; the
first group was treated with digital mind maps, while the other group used paper
mind maps. The results of the study revealed that the utilization of digital mind maps
had a significant impact on science achievement. The results also revealed that the
use of digital mind maps could help improve science achievement in sixth grade

students more than the use of paper mind mps.
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Perry (2013) conducted a study on the effects of visual media on
achievement and attitude in a secondary biology classroom. The selected sample
was separated into two groups: the treatment group, which was shown videos as part
of a biological diversity unit, and the control group, which received the same
instruction without videos. Assessment tests were utilized to evaluate the
performance, and pre-survey and post-survey, as well as interviews, were used to
evaluate attitude in biology classrooms. The results of the study revealed that the
treatment group showed slightly higher improvements. It was also revealed that
pupils felt positively about the utilization of videos in the classroom. Based on the
findings, it was inferred that videos can be a constructive and effective tool for

teaching when pupils pay more attention or concentrate in the classroom.

Arwa (2012) investigated the effect of the Graphic Organizer Strategy on
university student’s English vocabulary building. This research revealed that the
students in the experimental group outperformed those in the control group in terms

of their vocabulary building.

Eissa (2012) undertook a study on the effects of advanced graphic organizers
strategy intervention on academic achievement, self-efficacy, and motivation to
learn social studies in learning disabled students. In this study, 60 learning disabled
students participated, and these students were randomly categorized into two groups:
the treatment and control groups. ANCOVA and Repeated Measures were used to
analyze the data. The results of this study revealed that the advanced graphic
organizers strategy improved the academic achievement, self-efficacy, and

motivation to learn social studies in the target pupils.

Higgins (2012) conducted a study on effectiveness of an organizational
writing graphic organizer based on a critical thinking model. The study was carried
out with the assumption that effective communication skills are a vital component of
student academic achievement and success, yet students often struggle with them.

The findings revealed that there was no significant difference in persuasive writing
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scores between the treatment and comparison groups. However, a qualitative
analysis of teacher and student perceptions revealed that participants were favorable

towards the use of the critical thinking graphic organizer.

Kamble and Tembe (2012) investigated the effect of concept mapping
strategy on the performance of students in problem-solving and attitude in
mechanical engineering course. The sample consisted of 84 third year mechanical
engineering students, with 42 students in each group. The quasi experimental
research method with the pretest-posttest control group research design was used.
The findings showed that the concept mapping technique increased the performance

of the pupils in problem-solving compared to the conventional method of teaching.

Malik and Zaman (2012) undertook a study on the effect of graphical
organizer teaching model on student’s learning achievement in science at the
elementary level. The method used was experimental research, and the design used
was pretest-posttest non-equivalent design of control group. The achievement of the
students in the control and treatment groups was analyzed by comparing their
posttest performances. It was observed that the students of the treatment group, who
were taught through graphic organizers, scored higher marks than the students of the
control group. The results revealed that student’s learning achievement in science

was improved by using the graphic organizer teaching model.

Ozturk (2012) conducted a research on the effects of graphic organizers on
reading comprehension achievement of EFL learners. In this research, an
experimental research design with a control group was adopted. A sample of 50 EFL
learners was selected. The reading comprehension achievement assessment was
offered to the selected students before the treatment. The experimental group was
taught through passages using graphic organizers, whereas the control group was
taught through the traditional method. After a 12-week study, the Reading

Comprehension Achievement Assessment was given again to both classes. The
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results revealed that graphic organizers instruction in EFL reading courses helps

learners in comprehension achievement.

Paul (2012) undertook an experimental study to assess the effectiveness of
two innovative strategies: Problem-Based Learning and Graphic Organizers. The
research employed a multi-stage experimental approach, incorporating a mixed
methodology to investigate the impact of these strategies on the Commerce
curriculum. The findings highlighted that both Problem-Based Learning and Graphic
Organizer strategies proved to be highly effective in facilitating the delivery of the
Commerce curriculum. The innovative approaches were successful in engaging
students and enhancing their understanding of the subject matter. Moreover, the
research demonstrated that these strategies had a significant positive influence on
students' academic achievement and vocational competency at the higher secondary
level. By incorporating Problem-Based Learning and Graphic Organizers into the
teaching process, students demonstrated improved learning outcomes and gained

practical skills relevant to their future careers.

Yussof et al. (2012) conducted a study on enhancing reading comprehension
through cognitive and graphic strategies: a constructivism approach. A quasi-
experimental research design was used in this study, with a sample of 90 students.
Among these, 45 pupils in the experimental group were treated with cognitive and
graphic strategies, while the other 45 students in the control group utilized common
classroom practices. T-test was used to analyze the data and the mean score and effect
size were higher in the treatment group than the pupils in the control group. The result
of the study revealed that the cognitive and graphic strategies successfully improved

the student’s reading comprehension compared to conventional teaching method.

Karen et al. (2011) investigated the effectiveness of electronic text and
pictorial Graphic Organizers to improve comprehension related to functional skill.
The result of this study revealed that all the students improved their comprehension

after the introduction of Graphic Organizers. Based on the results, the study suggested
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that integrating Graphic Organizers in to the curriculum and using technology-

enhanced text based activities can be beneficial for improving comprehension skills.

Rani (2011) conducted research on the topic "The Effect of Concept
Mapping on Science Achievement among Ninth Graders in Relation to Test Anxiety
and Self-Efficacy." The study aimed to investigate the impact of two teaching
approaches, namely concept mapping and conventional mapping, on science
achievement in ninth-grade students. Additionally, the research explored whether
test anxiety and self-efficacy played a significant role in influencing students'
science achievements. The findings of the study revealed a significant effect of the
teaching approach (concept mapping vs. conventional mapping) on science
achievement among ninth-grade students. The use of concept mapping as an
instructional tool proved to be effective in enhancing students' understanding and
performance in science. However, the research did not find any substantial
differences between students with low and high test anxiety or low and high self-
efficacy concerning their science achievements. It suggests that regardless of
students' levels of test anxiety or self-efficacy beliefs, both groups benefitted

similarly from the concept mapping approach in terms of science learning outcomes.

Selcuk et al. (2011) studied the effects of learning strategy instruction on
achievement, attitude, and achievement motivation in a physics course. A quasi-
experimental pretest-posttest design was adopted in this study. The treatment group
was taught using graphical organizers, summarizing, and questioning, while the control
group did not receive any strategy learning instruction. The study found that graphic
organizers enhanced student’s achievement in physics. The results of the study also
revealed that students who were taught through graphic organizers had a more
significant and positive attitude towards physics and strengthened their achievement

motivation compared to students taught through conventional teaching techniques.

Condidorio (2010) carried out a study on the usefulness of Graphic
Organizes in enhancing Science learning. The study found that Graphic Organizers

used in Science class helped students gain more thorough understanding of concepts.
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The findings of the study revealed that the use of the Graphic organizer strategy in
the content area increased student learning and made the students more prepared to

practice the skills independently throughout life.

Hoffmann (2010) carried out a study on the impact of the graphic organizer
and metacognitive monitoring instruction on expository science text comprehension
in fifth grade students. Students in the combination of Metacognitive monitoring
strategy instruction and graphic organizer instruction strategy showed enhanced
reading comprehension scores on seven expository science passages during the six-
week experiment. The results of this study revealed that students in the Graphic
Organizer and Metacognitive Monitoring Condition showed improved test scores on

a reading comprehension test.

Karakuyu (2010) conducted a study on the effect of concept mapping on
attitude and achievement in a physics course. The sample selected consisted of 58 9™
grade students. 28 pupils were designated as the treatment group and instructed
through the electricity concept map, while the other group was designated as the
control group with 30 pupils who received no concept mapping. The findings also
showed that the pupils in the treatment group had a more positive attitude towards
physics than the pupils in the control group. It was also found that concept map
instruction was more successful in enhancing participating students' physics

achievement than traditional teaching.

Sandra (2010) conducted a study on using Graphic Organizers as a tool for
the development of scientific language. The study used cross-case analysis of two
teacher’s teaching practices. The result of the study revealed that the use of graphic
organizers as a tool supported the development of content knowledge and language

development in science education in different ways.

Spears (2010) carried out a study on the dynamic Graphic Organizers and their
influence on making factual, comparative and inferential determinations within

comparative content. In this experimental study, Graphic Organizers were used as
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important instructional tools. The findings of the study indicated that the dynamic
Graphic Organizers were equivalent to traditional static Graphic Organizers. The
study suggested that dynamic graphic organizers were beneficial for both instructional

designers and educational researchers to design new curricula and instructional tools.

Zaini et al. (2010) conducted research on "The Effect of Graphic Organizer
on Students' Learning in School." The study aimed to investigate the impact of using
graphic organizers on students' learning outcomes in an educational setting. The
findings of the study clearly demonstrated that the incorporation of graphic
organizers had a substantial and positive influence on the learning process of pupils
in school. The use of graphic organizers proved to be an effective instructional tool,
leading to notable improvements in various aspects of students' academic performance.
By utilizing graphic organizers, students exhibited improved comprehension and
retention of information, which contributed to their overall learning outcomes.
Moreover, the research highlighted that the implementation of graphic organizers
positively impacted students' learning motivation. The visual and organized nature
of these tools seemed to engage students more effectively, fostering a sense of

interest and enthusiasm for learning.

Akinbobola (2009) conducted a study on enhancing Nigerian Physics students'
attitude through the use of pictorial, written and verbal advance organizers. The
sample selected consisted of 180 senior secondary pupils in physics. A questionnaire
on students' attitude towards physics was used as the method for collecting data, and
the collected data were analyzed using t-test and covariance analysis. The findings
revealed that the pictorial organizer performed better in changing the attitude of
students towards physics. The findings also revealed that there was no significant
difference between male and female students in their attitude towards physics when

instructed through verbal, written and pictorial advance organizers.

Alan (2009) conducted a study on students “using Graphic Organizers to

improve mathematical problem solving communications”. The findings of this study
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revealed that the students who used Graphic Organizers were able to organize their
ideas and improve their comprehension and communication skills in mathematical
problem solving. The result also revealed that Graphic Organizers were beneficial

for both students and teachers.

Oliver (2009) carried out research on the effect on second, fourth and fifth-
grade students of various types of graphic organizers. A non-equivalent research
design with pretest and posttest was adopted. The control group was taught through
conventional literacy instruction, while the experimental group was taught the same
content through graphic organizers. The pretest scores of both the groups were
equal, and the posttest scores of the students in the experimental group were
significantly higher than those receiving conventional literacy instruction. The
results revealed that the instruction of the graphic organizers positively influenced

the experimental group's test scores.

Torres et al. (2009) investigated the integration of graphic organizers in
facilitating learning chemistry. This study adopted both descriptive and quasi-
experimental research designs. The quasi experimental method was used to explore
the association of cause and effect between the research variables. The descriptive
approach was used to characterize the attitude of the student towards chemistry,
perception of graphic organizers, and academic performance. The study observed
that there was a significant difference in student’s attitude towards chemistry in the
experimental group before and after treatment. The result also showed that the

performance of the treatment group was significantly higher than the control group.

Conley (2008) conducted a research on the effect of graphic organizers on the
academic achievement of high school students in United States History who receive
instruction in a blended, computer based learning environment. A sample of 60 pupils
was assigned for this investigation, and the selected students were divided evenly into

two groups of 30 pupils each. The first group was selected as the experimental group,
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while the other group was selected as the control group. For data analysis, a 2-tailed t-
test was employed. The results of the study revealed that the group of students who
received instruction through an online blended learning environment utilizing graphic
organizers in history did not perform significantly higher than the students who

received instruction without utilizing graphic organizers.

Asan (2007) conducted a study on Concept mapping in science class: A case
study of fifth-grade students. The research group comprised 23 elementary school
students. Pretests were administered to both groups, and following the pretest, a
traditional oral review of the content was given to the control group, while the
experimental group was subjected to the usage of inspiration review, which is a
concept mapping tool based on a computer. Posttests were given to students of both
classes after the treatment. The result showed that concept mapping had a significant

positive influence on the achievement of the pupils in science.

Chen (2007) conducted a study on the effects of Advance Organizers on
learning and retention in a fully web based class. The aim of the investigation was to
assess the long-term and short- term impacts of two types of advance organizers: a
text outline and a visual concept map. Two treatment groups and one control group
were randomly designated to 166 participants. One of the two advance organizers
was introduced to students from the two treatment groups, while the control group
continued to read the textbook with no advance organizer. Two parallel posttests
were used to assess students on the subject matter. The study results found that
students utilizing concept map had significantly higher learning achievements than

pupils who utilized a text outline and the control group.

Clark (2007) conducted a study on the effectiveness of Graphic Organizers to
enable the students to record and categorize information. The study showed that when
the Graphic Organizers were used effectively, they had a positive impact on student
achievement. Through the use of graphic organizers, students were able to understand

difficult concepts, generate thoughts, and identify connections between ideas. The
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study also proved that the students showed improvement in writing and critical

thinking skills as the Graphic Organizers guided them through the inquiry process.

Gallavan and Kottler (2007) conducted a study on eight types of Graphic
Organizers for empowering social studies students and teachers. In this study, the
investigator selected eight types of graphic organizers with descriptions, vocabulary,
and examples applicable to citizenship and government, economics, geography, and
history in pre-k-12 settings. The result showed that graphic organizers helped
students sort, show relationships, make meaning and manage data quickly and easily

before, during, and after reading discussion.

Ives (2007) conducted a study on Graphic Organizers applied to secondary
algebra instruction for students with learning disorders. The students were treated
with specially designed Graphic organizers. The results of the study showed that
students who worked with Graphic organizers had a stronger capacity to make
conceptual foundations for solving systems of linear equations than the students who

did not work with the Graphic organizer.

Stull and Mayer (2007) carried out a research on learning by doing versus
learning by viewing: three experimental comparisons of learner generated versus
author provided graphic organizers. In Experiment I, the investigator prepared
twenty-seven instructor-directed graphical organizers to create graphic organizers. In
Experiment II, the investigator selected 18 graphic organizers and 18 corresponding
templates of those graphical organizers. In Experiment III, ten graphical organizers
were selected by the instructor, or 10 equivalent templates of the graphical
organizers were used. There were no differences in maintenance. The findings of the
study revealed that students learn better through learning by doing compared to

learning by viewing.

Kools et al. (2006) investigated a study on the effect of Graphic Organizers

on subjective and objective comprehension on a health education text. The findings
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of the study showed that the Graphic Organizers reflected information on the macro
level of the text, and health education texts could benefit to improve comprehension.
The result also revealed that Graphic Organizers are very effective for comprehension

and valuable for designing the health education brochures.

Spears and Kealy (2005) conducted a study to investigate the effectiveness of
graphic organizers on retinal variables in enhancing the performance of learners'
higher-order thinking skills, such as inference making. The control group in this
study received the text-only treatment. However, the findings of the study indicated
that there was no significant difference in inferential making judgment between the
retinal variable treatment group and the text-only treatment group. The research
provides valuable insights into the impact of using graphic organizers, specifically
those incorporating retinal variables, on learners' higher-order thinking abilities. The
outcomes highlight the importance of thoroughly examining the suitability and
efficacy of specific instructional methods for targeted learning outcomes. While
graphic organizers have demonstrated benefits in various educational settings, their

application may not always yield significant differences in certain cognitive tasks.

Zercie (2005) conducted a study on the effectiveness of graphic organizers as
a supplementary tool to science textbooks in enhancing the retention of scientific
facts among fourth-grade students. The primary objectives of the research were
threefold: first, to draw conclusions about student ability and retention levels
following the implementation of graphic organizers; second, to investigate students'
confidence and attitudes towards using these organizers; and third, to assess
perceptions of teachers and students regarding the utility of graphic organizers in the
classroom. Upon analyzing the collected data, the results demonstrated a significant
improvement in student retention of scientific facts among fourth graders when
utilizing graphic organizers. The findings suggested that incorporating graphic
organizers in science education proved to be a valuable approach, positively

impacting students' learning outcomes. Furthermore, the study revealed that the use
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of graphic organizers not only enhanced retention but also played a role in boosting
students' confidence and attitude towards their studies. By encouraging the
incorporation of graphic organizers into the learning process, both pupils and

teachers exhibited a more favorable attitude towards this instructional tool.

Gill (2004) undertook research on the effect of graphic organizer instruction
on learning outcomes and study habits of high school social studies students. The
findings of the study revealed that the mean gains of achievement, retention and
study habit of students taught through different instructional strategies differed
significantly. Students taught through pre-graphic organizers showed better study
habits, achievement, and retention than those taught through post-graphic
organizers. Additionally, the results also showed that students taught through pre
and post graphic organizers had better achievement, retention and study habits than

those instructed using traditional teaching technique.

Kirschbaum (2004) conducted a study on the effect of graphic organizers on the
academic achievement of fourth grade students. The two different chapters of social
studies were selected and taught to the learners. Four tests were administered to the
students, and these assessments were of the same level of difficulty. One test was
developed using graphic organizers, and the second test utilized a question-answer
style. The investigator measured the four sets of data and found that the pupils achieved
higher scores on the tests utilizing graphic organizers. The result of the study revealed

that Graphic organizers have a significant influence on academic achievement.

Altin (2002) conducted a comprehensive study titled "The Impact of
Computer-Assisted Experimental Method and Concept Mapping Method on
Cognitive Processes and Retention Levels." The research aimed to explore the
effectiveness of two teaching approaches, namely Computer-Assisted Experimental
Technique and Concept Mapping Method, on students' learning outcomes in the
context of physics education. The study revealed that the use of Concept Mapping

Method during the physics course had a significant and positive effect on students'



Review of Related Literature 79

overall performance. Students who engaged with the Concept Mapping Method
demonstrated better learning outcomes and academic achievements. Furthermore,
Concept Mapping Method was found to significantly enhance students' conceptual
understanding during the science course. The approach facilitated a deeper
comprehension of scientific principles and ideas among the students. Lastly, the
research showed that the consistent use of the Concept Mapping Method throughout

the physics course had a strong and positive impact on students' retention levels.

Chang et al. (2002) investigated the effect of concept mapping to enhance
text comprehension and summarization. In this study, a control group was compared
with three approaches: displaying a concept mapping created by an expert, concept
mapping with scaffold, and building concept mapping. The findings showed that all
approaches of concept maps enhanced the ability to understand the text. The result
of the study revealed that the concept mapping method with scaffold led to the best
results compared to the other two approaches. The results also showed that concept

mapping can also be utilized as student's scaffold.

DiCecco and Gleason (2002) conducted a study titled "Using Graphic
Organizers to Attain Relational Knowledge from Expository Text." The research
aimed to explore the effectiveness of Graphic Organizers in facilitating the retention
and recall of content knowledge and the application of relational knowledge from
expository text. The results of the study indicated that the use of Graphic Organizers
had a positive impact on the retention and recall of factual information and concepts
for both the treatment and control groups. When factual information was measured
using multiple-choice questions, no significant differences were observed between
the two groups, suggesting that both groups performed similarly in terms of factual
knowledge. However, where the groups showed differentiation was in their ability to
evaluate relational knowledge. The treatment group, which utilized Graphic
Organizers, demonstrated a more robust understanding and application of relational

knowledge compared to the control group. This finding highlights the specific
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benefit of using Graphic Organizers in fostering a deeper comprehension of how

various concepts relate and connect to each other.

Crawford and Carnine (2000) conducted a research study titled "Comparing
the Effects of Textbooks in Eighth-Grade US History: The Impact of Conceptual
Organization." The study aimed to compare the effectiveness of different
instructional approaches, particularly examining whether the use of graphic
organizers contributed to improved learning outcomes. The findings of the study
revealed that participants who utilized graphic organizers as part of their
instructional content demonstrated a higher level of content knowledge compared to
students who solely studied the text without such organizational aids. The results
indicated that incorporating graphic organizers, which aimed to explain the "big
ideas" and conceptual organization of the subject matter, had a significant positive
impact on students' understanding of the information presented in the text. The
research suggested that when instructional content was structured using graphic
organizers, students were able to grasp the underlying organizational concepts
better. This deeper understanding of the material facilitated improved learning, as

students were able to connect and contextualize the information more effectively.

Guastello et al. (2000) conducted a study on the effects of Concept mapping
on science content comprehension among low-achieving inner-city seventh graders.
The sample consisted of 124 students. The control group was instructed through the
read and discuss method, while the experimental group was instructed using the
concept mapping pattern. A criterion-referenced measure was used as the dependent
variable, based on the content of a chapter in science. The result of the study
revealed that concept mapping enhanced comprehension levels of low-achievers

more effectively than the conventional teaching approach.

Katayama and Robinson (2000) conducted a study on getting students
partially involved in note-taking using Graphic Organizers. The study was based on

the assumption that partially completed Graphic Organizers would be more
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beneficial to the students. Therefore, the investigators evaluated and compared the
use of partially completed Graphic Organizer to complete Graphic Organizer and
outline notes on factual tests and application tests. The result of the study revealed
that students who were given partially completed Graphic Organizers outperformed
the other students on application tests. The result also revealed that there was no

statistically significant difference when students were taking factual tests.

Herl et al. (1999) conducted a study on the reliability and wvalidity of
computer based knowledge mapping system to measure content understanding. The
main aim of the study was to investigate the effectiveness of two computer-based
methods for presenting graphic organizer instruction to middle and high school
students. The study revealed that the web searching method was effective in
improving student’s ability to develop sophisticated maps and enhance the content

understanding among middle and high school students.

Lesha (1999) conducted a study on the preparation and testing of concept
maps and Vee maps for teaching Zoology at the degree level. The results revealed
that the concept mapping method group outperformed the lecture method group in
terms of post-test achievement. Moreover, the concept mapping method group
demonstrated superior development of various scientific and intellectual skills
necessary for higher education and practical life. Furthermore, the study emphasizes
the broader benefits of concept mapping in fostering critical thinking, analytical
skills, and problem-solving abilities. By engaging students in the creation and
utilization of concept maps, educators can cultivate a deeper understanding of
complex concepts and encourage the development of essential skills applicable to

higher education pursuits and real-life situations.

Raghavan (1999) conducted a study on concept mapping in learning physical
science and its relation to scholastic performance, cognitive ability, and attitude
towards concept mapping and science interest among standard IX students. The results

of the study revealed that the strategy was successful with respect to cognitive ability
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and performance. The results also showed that there was no significant relationship

found between the interest in science and the attitude towards concept mapping.

Inman et al. (1996) conducted a study to on the effectiveness of computer-
based graphic organizer strategies. The findings indicated that while some students
became highly proficient and independent in utilizing these strategies, others only
developed basic skills and displayed reluctance in their application. The study
highlights the variability in students' responses to computer-based graphic organizer
strategies. While some students embraced and mastered these techniques, others
exhibited a more limited engagement and hesitancy in incorporating them into their
learning process. The outcomes of the study emphasize the importance of
acknowledging individual differences in learning styles and preferences. Educators
should recognize that not all students will respond equally to specific instructional
approaches, such as computer-based graphic organizers. It is essential to offer
diverse instructional strategies and support to cater to the varied needs and learning

profiles of students.

Mazure (1996) conducted a study on the value of graphic organizer on the
recall and attitude of fifth grade social studies students. The study involved two
classes in social studies. One class was taught using graphic organizer instruction
and construction, while the other class was taught through text-based activities. Pre-
post and post-post tests were administered on the same content on both groups. The
findings revealed that the experimental group showed a significant increase in

retention in the post-post testing.

Fen (1995) carried out a study on the effect of format and student completion
of concept maps on college students’ learning. The main aim of the study was to
investigate the interactive effects of different formats of concept maps (whole maps
versus stacked maps) and learner involvement in concept mapping (instructor
completed maps versus student completed maps) on learning. The study revealed

that students with whole concept maps as a learning aid had a better awareness of
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lesson structure compared to the group with stacked concept maps. The results also
showed that students who completed concept maps themselves had better recall of

specific information than the students with instructor completed concept maps.

Foley (1995) conducted a study on effects of co-operative learning and visual
organizers on student’s ability solve mole problems in Chemistry. The sample of the
study was divided in to four groups: 1) visual organizer and co-operative learning,
i) co-operative only, iii) visual organizer only, iv) teacher directed group. The study
revealed that students in the combination group of visual organizers and co-operative

learning performed better than other groups in solving mole problems in chemistry.

George (1995) conducted a study on the effect of student constructed concept
maps on achievement in a first year college instructional laboratory activities. The
result of the study revealed that the construction of a pre-lab concept map, followed
by structuring in the lab, and finally, a post-lab concept map, helped students

understand the concepts involved in the experiments they performed.

Griffin et al. (1995) carried out a study on the effect of graphic organizer
instruction on fifth grade students. The research participants read information about
social studies with or without using a graphic organizer under four experimental
environments. The control group students were treated with traditional based
teaching. The results revealed that the group of students who received explicit
instruction and graphic organizers performed better than students who received

traditional based instruction on the transfer measurement.

James (1995) conducted an explanatory study using concept map as an
interview to facilitate externalization of conceptual understandings associated with
global atmospheric change by the eighth grade physical science students. The
findings of the study revealed that the use of concept maps constructed during
interviews was a valid indicator of the student’s understanding of global atmospheric

change after instruction.
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The study conducted by Schweitzer (1995) aimed to investigate the effect of
graphic organizers on ninth grade student’s achievement in Social studies. The
sample consisted of 427 ninth grade students, with 316 being regular tracked
students and 111 students were honors and gifted tracked students. For experiment
one, the regular tracked students formed the sample, and a 2 x 6 ANOVA was used
to determine the relationships between six graphic organizers and elaborations and
their effect on student achievement in social studies. For the honors and gifted
tracked students, a 2x2x2 ANOVA was used. The results of the study revealed that
specific graphic organizers are more effective than the conventional method in terms

of achieving success in social studies.

Banaz (1994) conducted a study on the effectiveness of using graphic
organizers as a note-taking technique on students' abilities to utilize knowledge in
the science classroom. The study's findings revealed that when graphic organizers
were employed, students acquired and organized information more efficiently,
making it more meaningful in the learning process. The study highlights the
significance of incorporating graphic organizers as a valuable tool in educational
settings, especially in science classrooms. By employing graphic organizers during
note-taking activities, students can enhance their understanding of scientific
concepts and effectively organize information. The study's outcomes suggest that
educators should consider integrating graphic organizers into their teaching

methodologies to promote active learning and comprehension in science subjects.

Scott (1994) conducted a study to investigate the reliability and validity of
concept maps as an index of cognitive structures. The study's findings revealed a
strong correlation between concept maps and achievement test scores, providing
robust support for the validity of concept maps. The study sheds light on the
potential of concept maps as a valuable tool for assessing and understanding the
cognitive structures of individuals. The strong correlation between concept maps and

achievement test scores indicates that concept maps can effectively capture the depth
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of knowledge and comprehension of the subjects being studied. The results hold
significant implications for educators and researchers alike, as they underscore the
credibility and utility of concept maps in both educational and cognitive assessment
contexts. By utilizing concept maps as a means to represent individuals' cognitive
organization of information, educators can gain valuable insights into students'

learning progress and identify areas where further support may be needed.

Smith (1993) conducted a comprehensive study to explore the influence of
graphic organizers on achievement and retention in hypermedia-based instruction for
both formal and non-formal learners. The findings unveiled a noteworthy effect on the
reasoning level, significantly enhancing test performance. The study sheds light on the
valuable role of graphic organizers in the context of hypermedia-based instruction.
These visual tools proved to be instrumental in fostering a deeper understanding of the
subject matter and improving learners' abilities to reason critically. The results suggest
that incorporating graphic organizers into hypermedia learning environments can be
particularly beneficial for both formal educational settings, such as classrooms, and

non-formal learning contexts, including self-paced online courses or workshops.

Korey (1992) conducted a study on the impact of graphic organizers on the
comprehension of Mathematics and Science among high school special education
students. The study's results were remarkable, showing a clear advantage of using
graphic organizers in enhancing students' understanding of Mathematics. Through the
implementation of graphic organizers, students demonstrated significant improvements
in their performance, particularly in Mathematics. The visual and structured nature of
graphic organizers seemed to be especially beneficial for students with special
education needs, providing them with a powerful tool to organize information, make

connections, and grasp complex mathematical concepts more effectively.

Louise (1991) conducted a study on the effectiveness of concept maps for
problem-solving. The results showed that the students of experimental group

outperformed the students of control group on the problem-solving test.
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Additionally, the study revealed that there was no relationship between scores on the

problem-solving test and concept map scores.

Bulgren et al. (1988) conducted a study to examine the effectiveness of a
concept teaching routine in enhancing the performance of students with learning
disabilities. The study revealed that when teachers used concept diagrams to instruct
both students with and without learning disabilities, there were significant
improvements in performance on tests of concept acquisition, as well as improvements

in their note-taking abilities.

Simmons et al. (1988) conducted a study on the effects of teacher
constructed pre and post Graphic Organizer instruction on sixth grade science
students’ comprehension and recall. The study results revealed that all three groups
were equal in the day-to-day evaluation method and an immediate posttest.
However, the pre graphic organizer group outperformed the post graphic organizer
group on a delayed posttest measure. The findings showed that teacher created
graphic organizers tend to be no more successful than conventional teaching in
enhancing the comprehension and retention in science for sixth grade learners,

whether presented before or after textual reading.

Millers (1984) conducted a study to investigate the effectiveness of visual and
verbal organizers. The experimental group was exposed to pictures as organizers,
whereas the control group received a prose organizer. The study revealed that the

experimental group demonstrated superior immediate recall compared to the control
group.

Alvermann (1981) conducted a study on the compensatory effect of graphic
organizers on descriptive text. The study found that students in the treatment group
recalled descriptive text material significantly better than the students in the control
group. The results also supported the theory of assimilation encoding and reported
that graphic organizers help students remember descriptive text when they need to

reorganize the material.
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Thompson (1980) conducted a study to test the effectiveness of the flow
chart approach. The study involved two ninth-grade inner-city classes comprising
forty-five students and was conducted over a duration of eighteen weeks. One group
was taught using the traditional flow chart approach, while the other group followed
the conventional textbook approach. The study's results revealed improvement

among the underachievers of the ninth grade.

Summary of Related Studies on Graphic Organizers
Effectiveness of Graphic Organizers on Problem Solving Ability Skills

Investigators: Cahyani et al. (2021), Sindhu (2020), Kwon et al. (2018), Mehta
(2016), Sirait (2016), Totappa et al.(2016), Higgins (2012), Kamble and Tembe
(2012), Alan (2009), Clark(2007), Ives (2007), Spears and Kealy (2005), Crawford
and Carnine (2000), Foley(1995), Louise (1991)

Results: Graphic organizers were effective in improving student's problem solving

ability skills.
Effectiveness of Graphic Organizers on Academic Achievement

Investigators: Samba et al. (2020), Odewumi et al. (2019), Djudin and Amir (2018),
Kaur and Kamini (2018), Kansizoglu (2017), Ilter (2016), Korur et al. (2016), Cynthia
(2015), Singh and Moono (2015), Gordon (2014), Antoine (2013), Eissa (2012),
Malik and Zaman (2012), Paul (2012), Rani (2011), Selcuk et al. (2011), Condidorio
(2010), Karakuyu (2010), Conley (2008), Asan (2007), Kirschbaum (2004), Herl et al.
(1999), Lesha (1999), Schweitzer (1995), Fen(1995), George(1995), Griffin et al.
(1995), James (1995), Banaz (1994), Scott (1994), Gagicetal.(2019), Elwood (2018),
Aljaser (2017), Stephen (2015), Adesola and Salako (2013), Charlotte and Susan
(2013), Cheema and Mirza (2013), Jbeili (2013), and Perry (2013)

Results: The graphic organizers enhanced the academic achievement of students.
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Effectiveness of Graphic Organizers on Achievement and Retention
Investigators: Rani (2020), Ezeudu (2013), Gill (2004), and Smith (1993)

Results: The instructional material based on graphic organizers were more effective

than the traditional method of teaching in relation to achievement, and retention.
Effectiveness of Graphic Organizers on Retention

Investigators: Deborah et al. (2019), Jane (2014), Chen (2007), Zercie (2005), Altin
(2002), DiCecco and Gleason (2002), Mazure (1996), Millers (1984), Alvermann
(1981), and Thompson (1980)

Results: Graphic Organizers had a positive impact on the retention and recall of

factual information and concepts.

Effectiveness of Graphic Organizers on Reading Comprehension and Writing

Skills

Investigators: Boykin et al. (2020), Amar (2019), Killickaya (2019), Tobar and Moya
(2017), Uba et al. (2017), Barry (2016), Gorjian et al. (2015), Mann(2014),
Heidarifard (2014), Saed and Al-Omari (2014), Shoari and Farrokhi (2014), Gallavan
and Kottler (2007), Arwa (2012), Ozturk (2012), Yussof et al. (2012), Karen et al.
(2011), Hoffmann (2010), Kools et al. (2006), Chang et al. (2002), Guastello et al.
(2000), Korey (1992), and Simmons et al. (1988)

Results: Graphic organizers enhanced the reading comprehension and writing skills.
Conclusion

Based on the extensive review conducted by the investigator, it has been
concluded that as the instructional strategies, graphic organizers enhanced the
academic achievement, retention, problem solving ability skills, and reading
comprehension and writing skills of students in various subjects. In this context, the
investigator has decided to study the efficacy of certain graphic organizers on
achievement, retention and problem solving ability in Geography among secondary

school students.
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The present study is intended to find out the effectiveness of Instructional
Strategies based on selected Graphic Organizers on Achievement, Retention and
Problem Solving Ability in Geography among Secondary School Students. The
variables, objectives, hypotheses, design, tools used for data collection, sample, data
collection procedure and statistical techniques used in this study are detailed in this

chapter.
Variables of the Study

The dependent variables, independent variables, and the controlled variables

of the presentstudy are detailed below.
Independent Variables
Instructional strategies based on;

1. Conventional Method of teaching

ii. Graphic Organizers (Concept Map, Flowchart, Spider Map, Main Idea

Web, Venn Diagram and Fishbone Diagram)
Dependent Variables
The dependent variables of the study are:

i. Achievement in Geography
ii. Retention in Geography

iii. Problem Solving Ability in Geography
Control Variables

1. Pretest scores in Geography
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Objectives of the Study
Main Objective

To find out the Effectiveness of Instructional Strategies based on selected
Graphic Organizers on Achievement, Retention and Problem Solving Ability in

Geography among Secondary School Students.
Specific Objectives
The specific objectives of the study are as follows;

1. To find out whether there exists any significant difference in Achievement
in Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Total Sample.

2. To find out whether there exists any significant difference in the
Achievement in Geography while using Instructional Strategies based on
certain Graphic Organizers and Conventional Method of Teaching among

Secondary School Students for the Sub sample based on Boys, and Girls.

3. To find out whether there exists any significant difference in Retention in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Total Sample.

4. To find out whether there exists any significant difference in the Retention
in Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Sub sample based on Boys, and Girls.
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To find out whether there exists any significant difference in Problem
Solving Ability in Geography while using Instructional Strategies based on
certain Graphic Organizers and Conventional Method of Teaching among

Secondary School Students for the Total Sample.

To find out whether there exists any significant difference in the Problem
Solving Ability in Geography while using Instructional Strategies based
on certain Graphic Organizers and Conventional Method of Teaching
among Secondary School Students for the Sub sample based on Boys,

and Girls.
Hypotheses of the Study

There exists significant difference in Achievement in Geography while
using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for

the Total Sample.

There exists significant difference in the Achievement in Geography while
using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Sub sample based on Boys, and Girls.

There exists significant difference in Retention in Geography while using
Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for

the Total Sample.

There exists significant difference in the Retention in Geography while using

Instructional Strategies based on certain Graphic Organizers and Conventional
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Method of Teaching among Secondary School Students for the Sub sample

based on Boys, and Girls.

5. There exists significant difference in Problem Solving Ability in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Total Sample.

6. There exists significant difference in the Problem Solving Ability in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary School

Students for the Sub sample based on Boys, and Girls.
Design of the Study

In the present study, quasi - experimental pretest - posttest non-
equivalent group design was employed to test the effectiveness of Instructional
Strategies based on selected Graphic Organizers on Achievement, Retention and
Problem Solving Ability in Geography among Secondary School Students. The
study was done in three phases; exploratory phase, developmental phase and

experimental phase. The layout of the design of the study is illustrated in Figure

13.
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Phase I: Exploratory Phase

In the exploratory phase, initially, the investigator done an intensive review of
literature on student learning process and related variables. The investigator also
reviewed literature on achievement, Retention and Problem Solving Ability of students
in Geography and related learning strategies. This helped to recognize the limitations of
Conventional Method of Teaching and learning process. A detailed analysis of the
different strategies were done and identified Graphic Organizer as one of the suitable
method to transact Geography and other school curriculum. Hence the focus of the
study was limited to the effectiveness of Graphic Organizers on achievement,

Retention and Problem Solving Ability in Geography of Secondary School Students.

In order to identify the different Graphic Organizers, review of theories and
earlier works on Graphic Organizer were performed. The investigator selected six
Graphic Organizers namely; Concept Map, flowchart, Spider Map, Main Idea Web,
Venn Diagram and Fishbone Diagram as independent variable for the study. The
unit, ‘Sun: The Ultimate Source’ presented in the SCERT Social Science textbook
prescribed for standard IX in Kerala were identified as the content to transact among
students after the expert consultation. Content analysis of the topics was done in this

phase.

Table 4

Summary of Content Analysis of the Chapter: Sun: The Ultimate Source

Terms, Major concepts, and definitions in the unit ‘Sun: The Ultimate Source’

Key Terms

Insolation, terrestrial radiation, aphelion, perihelion, equinox, solstices, conduction,
convection, advection, heat budget, isotherms, inversion of temperature, pressure
gradient force, frictional force, gravitational force, absolute and relative humidity,
dew point, condensation, precipitation, convectional rainfall, cyclonic rainfall, and
orographic rainfall

Major Concepts

1 Solar radiation

2 Variability of insolation
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3 Heating and cooling of atmosphere
1 conduction
2 convection
3 advection
4 terrestrial radiation
4 Heat budget
5 Temperature
6 Inversion of temperature
7 Air pressure
8 Wind system
9 Humidity
1 absolute humidity
2 relative humidity
10 Condensation and precipitation
11 Clouds
1 cirrus
2 cumulus
3 stratus
4 nimbus

Definitions

1. The energy received by the earth from sun is known as solar radiation.

2. The amount and intensity of insolation vary at the surface of the earth during a
day, in a season and in a year.

3. The earth’s surface facing the sun gets heated by insolation, which begins with
sunrise lasts till sunset. The heat is then transferred to the atmosphere from the
surface of the earth through conduction, convection, advection and terrestrial
radiation.

4. Heat budget is the amount of heat received in the form of insolation equals the
amount lost by the earth through terrestrial radiation.

5. Temperature is the degree of hotness of the atmosphere. It is measured with the
help of thermometer.

6. Normally, the temperature decreases with increase in elevation. Sometimes the
situation is reversed, the temperature increases with increase in elevation. It is
called inversion of temperature.

7. The weight of column of air contained in a unit area from mean sea level to the
top of the atmosphere is called atmospheric pressure.

8. Horizontal distribution of pressure is studied by drawing isobars at constant
level. Isobars are imaginary lines joining places having equal air pressure.
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9. The air is set in motion due to the differences in atmospheric pressure. The
horizontal movement of air from high pressure areas to low pressure areas are
called wind.

10. Water vapour present in the air is known as humidity. There are two types of
humidity, absolute and relative.

11. The transformation of water vapour in to water is called condensation. After the
condensation of water vapour, the release of moisture is known as precipitation.

12. Cloud is a mass of minute water droplets or tiny crystals of ice formed by the
condensation of the water vapour in free air at considerable elevations.

Phase II: Developmental Phase

Twenty lesson transcripts based on the selected area of content were
prepared to transact among the experimental group by using certain Graphic
Organizers such as Concept Map, flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram. (lesson transcripts is presented as Appendix Al).
And also prepared twenty lesson transcripts based on the selected area of content to
transact among controlled group by using Conventional Method of Teaching (lesson

transcripts is presented as Appendix A2).

Four tools were prepared to assess the performance of the student’s in
Geography, ie, Achievement Test (pre and post), and Problem Solving Ability Test

(pre and post). A pilot study was conducted in this phase.
Description of Tools

Two tools were prepared as a part of the study which includes instructional
tools and measuring tools. The instructional tools are lesson transcripts based on the
selected area of content to transact among experimental group by using certain
Graphic Organizers and controlled group by using Conventional Method of
Teaching. The measuring tools are Achievement Test (pre and post), and Problem
Solving Ability Test (pre and post). Delayed posttest was used to assess retention in
Geography. The tests were based on the topic selected for the treatment ie; ‘Sun:

The Ultimate Source’.
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Achievement Test and Problem Solving Ability Test are two distinct types of
assessments used in educational settings to evaluate different aspects of a student's
abilities and knowledge. Achievement tests focus on evaluating a student's
knowledge and skills in specific academic subjects, while problem solving ability
tests assess a student's capacity to tackle complex problems and think critically in
various contexts. Both types of assessments play important roles in understanding

and evaluating student’s abilities and progress in different aspects of their education.
Sample used for Standardization of Tools

Secondary School Students of standard IX in Kerala constitute the
population of the study. For the standardization of test for assessing Problem
Solving Ability, Retention and achievement in Geography, seven secondary schools
were chosen from Kannur and Kozhikode districts. One class from each school was
randomly selected as sample for standardization of tools. Draft test of the tools were
administered in the selected classes. Out of 130 students, 100 students gave back
data completely in all respects. Therefore, these 100 students were selected as the

sample for standardization of the tools.
Try Out of the Tools

Proper instructions were given before executing each tool. Space for personal
details like name of the student, gender, division and name of school were provided
in the response sheet. The responses of each item by all students were scored and

were subjected to item analysis.
Achievement Test in Geography (Pretest) (Ramakrishnan & Reshma, 2018)

Achievement test in Geography used as pretest was constructed by the
investigator with the help of supervising teacher. In the present study pre-test was
constructed based on the topics selected in the same area which was previously

learned. Proper weightage was assigned to the various Graphic Organizers such as
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Concept Map, Flow Chart, Spider Map, Main Idea Web, Venn Diagram and
Fishbone Diagram for comparing the Achievement in Geography while preparing
the Achievement Test. The major stages in the construction of achievement test in

Geography are described as follows.
Planning the Test

The investigator studied thoroughly the curriculum, syllabus and the text
book of Geography for the academic year 2017-2018. For guidance the investigator
consulted with subject experts and experienced teachers in Geography. The
investigator also referred available source book and text books in Geography for

framing the items of the pretest.
Preparation of the Test

Items for the achievement test (pretest) in Geography were prepared on the
basis of the major objectives of taxonomy of cognitive domain. While planning the

test, the investigator considered the following aspects.

Table 5

Weightage to Unit and Learning Outcome

I\?cl) UNIT Learning Outcome Score %
1 Solar Radiation, Heat Balance and 1.1,1.1,1.2, 1.2, 10 333
Temperature 1.3,14,1.5,1.6,
1.7, 1.7
2 Atmospheric Circulation and WeatherSystem 2.1, 2.1, 2.1, 2.2, 10 333
2.3,24,24,2.5,
2.6,2.6
3 Water in the Atmosphere 3.1,3.1,3.2,3.3, 10 333
3.3,34,34,34,
3.5,3.5

Total 30 100
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Table 6
Weightage to Thinking Skill

S1 No. Thinking Skill Score %
1 Concept Attainment 18 60
2 Concept Generation 12 40
Total 30 100
Table 7
Blue Print
S1 No. Unit Learning Outcome  Score Total
1.1 2(2)
1.2 2(2)
1.3 1(1)
?’251; Sri(tilll?‘;lon, Heat Balance and 1 4 1(1) 10
1.5 1(1)
1.6 1(1)
1.7 2(2)
2.1 3(3)
2.2 1(1)
Atmospheric Circulation and 23 1(1)
Weather System 2.4 2(2) 10
2.5 1(1)
2.6 2(2)
3.1 2(2)
3.2 1(1)
3 Water in the Atmosphere 33 2(2) 10
3.4 3(3)
3.5 2(2)

Total 30
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Marks are given outside the bracket and number of question are given inside the

bracket
Scoring Key

The scoring key was prepared by the investigator and decided to give one

score for each correct answer and zero score for each wrong answer.
Try out

The objective type questions of the draft test was tried out on a sample of
100 students of standard IX. The time schedule for the administration of test was

fixed in advance. A sample copy of draft test is presented as Appendix Bl1.
Item Analysis

After the administration of the draft test, the investigator conducted item
analysis for the selection of the items for the final test. After the tryout of the test the
investigator re arranged the answer sheets in the descending order of scores. Then
the highest 27 and the lowest 27 were (27%) taken and were considered as upper and
lower group respectively. In order to select the items for the final test, the

discriminating power and difficulty index of each item were found out.

Difficulty Index. Item Facility (IF) value (also called difficulty index) was
taken as the percentage of the group who answered the item correctly. Difficulty
index of an item is represented by the percentageof student who responds correctly
to each item. The following formula suggested by Ebel was used to calculate the

difficulty index.
IF (Di) =U+ L/2N
Where,

U = Number of correct responses in the upper group
L = Number of correct responses in the lower group

N = Number of students in the upper or lower group
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Discriminating Power. Discriminating Power of an item of test of
achievement refers to the quality of anitem at which it discriminate between students

with high and low achievement inGeography. It was calculated using the formula,

Where,
ID=U-L/2N

U = Number of correct responses in the upper group
L = Number of correct responses in the lower group

N = Number of students in the upper or lower group

Difficulty index and discriminating power of 30 items of draft test of Achievement

(Pretest)in Geography are given in Table 8.

Table 8
Data and Results of Item Analysis of Achievement Test (Pretest) in Geography

Item Selected Item Selected
No. U L 1D IF or Not No. U L 1D IF or Not

—

11 7 0.12 0.272 Rejected 16 24 9 0454 0.5 Accepted

2 19 5 0424 0.363 Accepted 17 15 4 033 0.287 Rejected
3 26 11 0.454 0.56 Accepted 18 28 6 0.666 0.515 Accepted
4 23 8 0.454 0.469 Accepted 19 24 10 0.424 0.424 Accepted
5 20 9 0.515 0.348 Accepted 20 22 7 0.454 0.439 Accepted
6 29 11 0.545 0.606 Accepted 21 30 10 0.606 0.606 Accepted
7 14 9 0.15 0.348 Rejected 22 21 7 0.424 0.424 Accepted
8 20 6 0.424 0.393 Accepted 23 23 7 0.484 0.454 Accepted
9 26 9 0515 0.53 Accepted 24 24 5 0.575 0.439 Accepted
10 21 7 0.424 0.409 Accepted 25 20 3 0.515 0.348 Accepted
11 20 9 0.33 0.439 Rejected 26 27 9 0.545 0.545 Accepted
12 25 11 0.424 0.545 Accepted 27 12 8 0.121 0.303 Rejected
13 29 12 0.515 0.62 Accepted 28 24 8 0.484 0.484 Accepted
14 28 9 0.575 0.56 Accepted 29 29 11 0.545 0.606 Accepted
15 24 5 0.575 0.439 Accepted 30 30 13 0.515 0.65 Accepted
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Selection of the Items for Final Test. The items for the final test were
selected on the basis of difficulty index and discriminating power of each item. For
the preparation of final test, the investigator decided to select items having
discriminating power more than 0.4 and IF value between 0.3 to 0.7 initially. Thus
on the basis of item analysis, 25 items with IF value in the range 0.3 — 0.7 and ID
statistic of 0.4 and more were accepted as good items. Five items with

discriminating items lesser than 0.4 were rejected.

Validity of the Test

The investigator subjected the test items for expert’s evaluation. The test
content covered all the topics under the selected topic, ‘Sun: the Ultimate Source’ of
standard IX of Kerala state syllabus. Hence, the investigator claims high content

validity of the test.

For establishing face wvalidity, items of the test were subjected to
expert’s evaluation. The experts confirmed that the items were able to
measure achievement in Geography of standard IX students. Hence the test has face

validity.

Reliability of the Test

Reliability of the test was established using test-retest method on 55 standard
IX students of secondary school. To establish reliability by test-retest method, the
same test was administered to same students after a time period of three weeks.
Obtained coefficient of correlation of first and second tests were 0.82. The value

showed that the tool was reliable.

A copy of final Pretest of Achievement in Geography along with response

sheet and scoring key are presented as Appendix B2 to B4.
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Achievement Test in Geography (Posttest) (Ramakrishnan & Reshma, 2018)

Achievement test in Geography used as posttest was constructed by the
investigator with the help of supervising teacher. In the present study the posttest
were prepared based on same objectives as used in pretest and the items in the
pretest were modified. The blueprint of the pretest and posttest were same. The
posttest also used as delayed test to assess student’s Retention in Geography. Proper
weightage was assigned to the various Graphic Organizers such as Concept Map,
Flow Chart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram for
comparing the Achievement in Geography while preparing the Achievement Test. A

copy of draft test is presented as Appendix C1.

Difficulty index and discriminating power of 30 items of draft test of

Achievement in Geography are given in Table 9.

Table 9

Data and Results of Item Analysis of Achievement Test (Posttest) in Geography

UL S kg S
1 11 7 0.12 0.272 Rejected 16 24 9 0454 0.5 Accepted
2 19 5 0424 0363 Accepted 17 26 9 0.515 0.53 Accepted
3 26 11 0454 0.56 Accepted 18 28 6 0.666 0.515 Accepted
4 14 9 0.15 0.348 Rejected 19 24 10 0.424 0.424 Accepted
5 20 9 0.515 0.348 Accepted 20 30 13 0.515 0.65 Accepted
6 23 8 0.454 0.469 Accepted 21 30 10 0.606 0.606 Accepted
7 29 11 0.545 0.606 Accepted 22 21 7 0.424 0.424 Accepted
8 20 6 0.424 0.393 Accepted 23 23 7 0.484 0.454 Accepted
9 15 4 033 0.287 Rejected 24 24 0.575 0.439 Accepted

10 21 7 0424 0.409 Accepted 25 20
11 29 12 0.515 0.62 Accepted 26 27
12 25 11 0.424 0.545 Accepted 27 20 0.33 0.439 Rejected
13 22 7 0454 0.439 Accepted 28 24 0.484 0.484 Accepted
14 28 9 0.575 0.56 Accepted 29 29 11 0.545 0.606 Accepted
15 24 5 0575 0.439 Accepted 30 12 8 0.121 0.303 Rejected

0.515 0.348 Accepted
0.545 0.545 Accepted

0 O O W W
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Selection of the Items for Final Test. The items for the final test were
selected on the basis of difficulty index and discriminating power of each item.
For the preparation of final test, the investigator decided to select items having
discriminating power more than 0.4 and IF value between 0.3 to 0.7 initially.
Thus on the basis of item analysis, 25 items with IF value in the range 0.3—0.7 and
ID statistic of 0.4 and more were accepted as good items. Five items with

discriminating items lesser than 0.4 were rejected.

Validity of the Test

The investigator subjected the test items for expert’s evaluation. The test
content covered all the topics under the selected topic ‘Sun: the Ultimate Source’
of standard IX of Kerala state syllabus. Hence, the investigator claims high

content validity of the test.

For establishing face validity, items of the test were subjected to expert’s
evaluation. The experts confirmed that the items were able to measure
achievement in Geography of standard IX students. Hence the test has face

validity.

Reliability of the Test

Reliability of the test was established using test-retest method on 55
standard IX students of Secondary schools. To establish reliability by test-retest
method, the same test was administered to same students after a time period of
three weeks. Obtained coefficient of correlation of first and second tests were

0.86. The value showed that the tool was reliable.

A copy of final Posttest of Achievement in Geography along with response

sheet and scoring key are given as Appendix C2 to C4.
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Test for Assessing Problem Solving Ability in Geography (Pretest)

(Ramakrishnan & Reshma, 2018)

Test of Problem Solving Ability in Geography is an instrument used to
measure the ability to solve Geography problems in specified areas of learning. The
tool was prepared by the investigator with the help of supervising teacher was based
on the topics selected in the same area which was previously learned. This test was

used as pretest in the present study.

The procedure adopted for the different stages of preparation and
standardization of Problem Solving Ability test in Geography is described in the

following sections.
Planning and Preparation of the Test

The investigator thoroughly studied the curriculum, syllabus, text book and
teacher’s hand book of Geography for standard IX. The investigator also consulted
experienced Geography teachers for their guidelines. As the test is intended to
measure Problem Solving Ability in Geography, the investigator prepared the
questions using the text book and source books on the basis of the components of
Problem Solving Ability. The number of questions was limited to 35 for this test.

The objective type items are included in this test.
Scoring Key

The scoring key was prepared by the investigator and decided to give one

score for each correct answer and zero score for each wrong answer.
Try Out

The objective type questions of the draft test was tried out on a sample of
100 students of standard IX. The time schedule for the administration of test was

fixed in advance.
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Item Writing

During the preparation of the initial test draft, careful attention was paid to

item construction rules, ensuring clarity, precision, and item relevance. The test

items were classified into different levels of difficulty, including easy, medium,

and difficult. Each difficulty level received the appropriate amount of emphasis.

The preliminary stage involved a thorough content analysis and comprehensive

review, facilitating the accurate distribution of weightage among various types of

items.

Table 10

Problem Type-wise Distribution of Items in Draft of Problem Solving Ability Test in

Geography

Sl No Problem Type Item No. Total
1 Insolation and Terrestrial Radiation 1,3 2
2 Aphelion and Perihelion 4,5 2
3 Heating and cooling of Atmosphere 6,7 2
4 Heat Budget of the Earth 2,35 2
5 Factors controlling Temperature Distribution 8,9,31 3
6 Measuring temperature 32,33,34 3
7 Isotherms and Inversion of Temperature 10,11 2
8 Atmospheric Pressure 12,13 2
9 Winds 14,15,16 3
10  Humidity — Relative and Absolute 17 1
11 Evaporation and Condensation 18,19,20 3
12 Types of Clouds 21,22,23 3
13 Precipitation 24,25 2
14 Types of Rainfall and World distribution 26,27,28,29,30 5

Total 35
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A copy of the draft test of Problem Solving Ability in Geography with 35

items is presented as Appendix DI.
Item Analysis

After the administration of the draft test, the investigator conducted item
analysis for the selection of the objective items for the final test. After the tryout of
the test the investigator re arranged the answer sheets in the descending order of
scores. Then the highest 27 and the lowest 27 were (27%) taken and were considered
as upper and lower group respectively. In order to select the items for the final test,

the discriminating power and difficulty index of each item were found out.

Difficulty Index. Item Facility (IF) value (also called difficulty index) was
taken as the percentage of the group who answered the item correctly. Difficulty
index of an item is represented by the percentage of student who responds correctly
to each item. The following formula suggested by Ebel was used to calculate the

difficulty index.
IF (Di)=U + L/2N
Where’

U — Number of correct responses in the upper group
L — Number of correct responses in the lower group

N — Number of students in the upper or lower group

Discriminating Power. Discriminating power of an item of test of Problem
Solving Ability refers to the quality of an item at which it discriminate between
students with high and low Problem Solving Ability in Geography. It was calculated

using the formula;

ID = U-L/2N
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Where,
U — Number of correct responses in the upper group
L — Number of correct responses in the lower group

N — Number of students in the upper or lower group

Difficulty index and discriminating power of 35 items of draft test of Problem

Solving Ability (Pretest) in Geography are given in Table 11.

Table 11

Data and Results of Item Analysis of Test of Problem Solving Ability (Pretest) in
Geography

Item U L ID IF Selected Item U L ID P Selected
No. or not No. or not

—

27 9 0.545 0.545 Accepted 19 31 8 0.696 0.59 Accepted

2 31 7 0.727 0.575 Accepted 20 29 9 0.606 0.575 Accepted
3 30 9 0.636 0.59 Accepted 219 5 0.121 0.212 Rejected
4 29 10 0.575 0.59 Accepted 22 27 10 0.545 0.56 Accepted
5 28 7 0.636 0.53 Accepted 23 28 10 0.545 0.575 Accepted
6 25 11 0.424 0.545 Accepted 24 29 6 0.696 0.53 Accepted
7 31 7 0.727 0.575 Accepted 25 28 7 0.636 0.53 Accepted
8 13 6 0.515 0.287 Rejected 26 29 10 0.575 0.59 Accepted
9 29 8 0.636 0.56 Accepted 27 25 9 0484 0.515 Accepted
10 11 3 0.242 0.212 Rejected 28 29 9 0.606 0.575 Accepted
11 27 9 0.545 0.545 Accepted 29 26 10 0.484 0.545 Accepted
12 26 10 0.484 0.545 Accepted 30 28 11 0.515 0.59 Accepted
13 24 11 0.424 0.545 Accepted 31 24 9 0454 0.5 Accepted
14 9 0 0272 0136 Rejected 32 26 12 0.424 0.575 Accepted
15 30 9 0.636 0.59 Accepted 33 29 9 0.606 0.575 Accepted
16 28 8 0.606 0.545 Accepted 34 29 7 0.666 0.545 Accepted
17 26 7 0.575 0.50 Accepted 35 23 9 0424 0.484 Accepted
18 7 2 0.151 0.136 Rejected
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Selection of the Items for Final Test. The items for the final test were
selected on the basis of difficulty index and discriminating power of each item. For
the preparation of final test, the investigator decided to select items having
discriminating power more than 0.4 and IF value between 0.3 to 0.7 initially. Thus
on the basis of item analysis, 30 items with IF value in the range 0.3 — 0.7 and ID
statistic of 0.4 and more were accepted as good items. Five items with

discriminating items lesser than 0.4 were rejected.

Validity of the Test

The investigator subjected the test items for expert’s evaluation. The test
content covered all the topics under the selected topic, ‘Sun: the Ultimate Source’ of
standard IX of Kerala state syllabus. Hence, the investigator claims high content

validity of the test.

For establishing face validity, items of the test were subjected to expert’s
evaluation. The experts confirmed that the items were able to measure Problem
Solving Ability in Geography of standard IX students. Hence the test has face

validity.

Reliability of the Test

Reliability of the test was established using test-retest method on 60 standard
IX students of secondary school. To establish reliability by test-retest method, the
same test was administered to same students after a time period of three weeks.
Obtained coefficient of correlation of first and second tests were 0.81. The value

showed that the tool was reliable.

A copy of final Pretest of Problem Solving Ability in Geography along with

response sheet and scoring key are presented as Appendix D2 to D4.
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Test for Assessing Problem Solving Ability in Geography (Posttest)

(Ramakrishnan & Reshma, 2018)

Test of Problem Solving Ability in Geography is an instrument used to
measure the ability to solve Geography problems in specified areas of learning. The
tool was prepared by the investigator with the help of supervising teacher on topic
selected for treatment ‘Sun: the Ultimate Source’ and the test was based on the same
components as used in the pretest and the pattern was modified. This test was used

as posttest in the present study.

The investigator thoroughly studied the curriculum, syllabus, text book and
teacher’s hand book of Geography for standard IX. The investigator also consulted
experienced Geography teachers for their guidelines. As the test is intended to
measure Problem Solving Ability in Geography, the investigator prepared the
questions using the text book and source books on the basis of the components of
Problem Solving Ability. So the investigator has written the questions which
brought the students in to a new situation to use the knowledge obtained by them
during the instruction. The number of questions was limited to 35 for this test. The

objective type items are included in this test.

A copy of the draft test of Problem Solving Ability in Geography with 35

items is presented as Appendix E1.

Difficulty index and discriminating power of 35 items of draft test of Problem

Solving Ability (posttest) in Geography are given in Table 12.



methodology 111

Table 12

Data and Results of Item Analysis of Test of Problem Solving Ability (posttest) in
Geography

Item Selected Item Selected
No. Uu L ID IF or Not No. u L ID IF or Not

—

30 9 0.636 0.59 Accepted 19 27 9 0.545 0.545 Accepted

2 31 7 0.727 0.575 Accepted 20 29 9 0.606 0.575 Accepted
3 28 7 0.636 0.53 Accepted 21 25 9 0.484 0.515 Accepted
4 29 10 0.575 0.59 Accepted 22 27 10 0.545 0.56 Accepted
5 13 6 0.515 0.287 Rejected 23 7 2 0.151 0.136 Rejected
6 25 11 0.424 0.545 Accepted 24 29 6 0.696 0.53 Accepted
7 31 8 0.696 0.59 Accepted 25 27 9 0.545 0.545 Accepted
8 11 3 0.242 0.212 Rejected 26 29 10 0.575 0.59 Accepted
9 29 8 0.636 0.56 Accepted 27 29 9 0.606 0.575 Accepted
10 31 7 0.727 0.575 Accepted 28 26 7 0.575 0.50 Accepted
11 28 7 0.636 0.53 Accepted 29 26 10 0.484 0.545 Accepted
12 26 10 0.484 0.545 Accepted 30 28 11 0.515 0.59 Accepted
13 24 11 0.424 0.545 Accepted 31 24 9 0454 0.5 Accepted
14 9 0 0272 0.136 Rejected 32 26 12 0.424 0.575 Accepted
15 30 9 0.636 0.59 Accepted 33 28 10 0.545 0.575 Accepted
16 28 8 0.606 0.545 Accepted 34 29 7 0.666 0.545 Accepted
17 29 9 0.606 0.575 Accepted 35 23 9 0.424 0.484 Accepted
18 9 5 0.121 0.212 Rejected

Selection of the Items for Final Test. The items for the final test were selected on
the basis of difficulty index and discriminating power of each item. For the
preparation of final test, the investigator decided to select items having
discriminating power more than 0.4 and IF value between 0.3 to 0.7 initially. Thus
on the basis of item analysis, 30 items with IF value in the range 0.3 — 0.7 and ID
statistic of 0.4 and more were accepted as good items. Five items with

discriminating items lesser than 0.4 were rejected.
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Validity of the Test

The investigator subjected the test items for expert’s evaluation. The test
content covered all the topics under the selected topic ‘Sun: the Ultimate Source’ of
standard IX of Kerala state syllabus. Hence, the investigator claims high content

validity of the test.

For establishing face validity, items of the test were subjected to expert’s
evaluation. The experts confirmed that the items were able to measure Problem

Solving Ability in Geography of standard IX students. Hence the test has face validity.
Reliability of the Test

Reliability of the test was established using test-retest method on 60 standard
IX students of secondary school. To establish reliability by test-retest method, the
same test was administered to same students after a time period of three weeks.
Obtained coefficient of correlation of first and second tests were 0.82. The value

showed that the tool was reliable.

A copy of final test of Problem Solving Ability in Geography along with the

response sheet and scoring key are provided as Appendix E2 to E4.
Phase III: Experimental Phase

This phase includes the experimental intervention using quasi-experimental
pretest-posttest non-equivalent group design in a secondary school. Pretest and
posttest were administered, and suitable statistical procedures were employed to

analyze the data.
Design of the Experimental Phase of the Study

The present study probes the effectiveness of certain Instructional Strategies

based on Graphic Organizers on Achievement, Retention and Problem Solving Ability
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in Geography among Secondary School Students. The symbolic representation of the

study is given below;

G, 0; X, 0,
G, 03 X3 O4
O; and O3 — pre tests
O, and O4 — post tests
G — Experimental Group
G; — Control Group
0,-01, 04-O5 — Gain Scores
X — Application of Experimental Treatment

X, — Application of Control Treatment
Sample used in the Experiment

Two intact class divisions of 110 students (55 in experimental group and 55
in control group respectively) of standard IX students of GVHSS Madappally from
Kozhikode district, following Kerala syllabus (prescribed by SCERT) was selected

as the sample.
Data Collection Procedure

The data required for the actual study was collected during the progressive
stages of the treatment itself. The Achievement in Geography and Problem Solving

Ability were measured right at the beginning.
Pretest

In the initial stage of the experiment, the scores of the Achievement and
Problem Solving Ability in Geography were measured for ensuring the homogeneity

of the group and for comparing the scores before and after the treatment.



114 Efficacy of Certain Graphic Organizers

Experimental Treatment

The experimental group was taught through instructional strategy based on
selected Graphic Organizers. The IX standard students of Secondary School were
taught the content of the topic ‘Sun: the Ultimate Source’. To teach the content in
Geography, investigator selected six Graphic Organizers such as Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram. For
this investigator prepared 20 Graphic Organizer based lesson transcripts on the
selected topic of Geography with the help of power point presentation. The complete

teaching was done during the usual class hours in the face to face mode.
Control Treatment

The control group was taught the same topic ‘Sun: the Ultimate Source’ by
using Conventional Method of Teaching. For this investigator prepared 20 lesson
transcripts on the selected topic with the help of power point presentation.
The complete teaching was done during the usual class hours in the face to face

mode.
Administration of Posttest

The standardized Achievement test and Problem Solving Ability test in
Geography were administered in control and experimental groups after the

completion of the treatment period.

Administration of Delayed Test

The same posttest i.e., Achievement test in Geography was given to both
control and experimental groups after a gap of one month to assess the effectiveness
of Instructional Strategies based on selected Graphic Organizers on Retention in

Geography.
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Scoring and Consolidation of Data

The Problem Solving Ability Test, Achievement Test and Delayed Test were
administered. The difference between the Posttest and the Pretest (Gain score) score
was taken as measure of the Achievement and Problem Solving Ability in
Geography. The difference between the scores of Posttest and Delayed test in

Achievement was treated as the measure of Retention in Geography.

The test for assessing Problem Solving Ability, Retention and Achievement
in Geography were scored using a suitable scoring key. The maximum score for the
Problem Solving Ability test was 30 and the test was to be performed in time
duration of 1 hour. The maximum score for the Achievement test was 25 and the

test was to be performed in time duration of 1 hour

Table 13 shows the number of students in the experimental and control

groups who were taken in to consideration for final data analysis.

Table 13

Actual Number of Students for Final Data Analysis

Group Boys Girls Total
Experimental 30 25 55
Control 26 29 55

Procedure used for Analysis of Data

The hypotheses of the present study were tested by employing appropriate
statistical techniques. The major statistical processing like Test of Mean difference
and ANCOVA were done  using computer facility with software IBM SPSS

Statistics 21.
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Statistical Techniques used for the Study

In order to test the hypotheses stated in the present study, the following

statistical techniques were used for the present study.

To understand the nature of the distribution of the independent and
dependent variables, the descriptive statistics such as mean, median, standard

deviation, skewness and kurtosis were calculated for each of the study group.

Effectiveness of Instructional Strategies based on the selected Graphic
Organizers on Achievement, Retention and Problem Solving Ability in Geography
among Secondary School Students was examined using Test of Mean difference and
ANCOVA. ANCOVA was utilized to remove statistically the effects of the
extraneous cognitive variables (pretest scores) which would have an effect upon the

dependent variables, Achievement and Problem solving ability in Geography.



Chapter 4

ANALYSIS AND
INTERPRETATION OF DATA

» Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on
Achievement in Geography for the Total Sample

> Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on
Achievement in Geography for the Sub sample based on Boys, and Girls

> Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on
Retention in Geography for the Total Sample

> Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on
Retention in Geography for the Sub sample based on Boys, and Girls.

> Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Problem
Solving Ability in Geography for the Total Sample

> Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Problem
Solving Ability in Geography for the Sub sample based on Boys, and
Girls




Analysis of the data of the present study is presented in this chapter. This has

been classified under the following major heads.

e Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Achievement

in Geography for the Total Sample

e Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Achievement

in Geography for the Sub sample based on Boys, and Girls

e Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Retention in

Geography for the Total Sample

e Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Retention in

Geography for the Sub sample based on Boys, and Girls

o Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Problem

Solving Ability in Geography for the Total Sample

e Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Problem

Solving Ability in Geography for the Sub sample based on Boys, and Girls

Effectiveness of Instructional Strategies based on Selected Graphic
Organizers Compared to Conventional Method of Teaching on

Achievement in Geography for the Total Sample

The achievement tests (Pretest and Posttest) were prepared by the
investigator to assess the achievement in Geography of Secondary School Students.

The test was prepared, standardized, and established for validity and reliability
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before administering it to the selected sample. The tests were administered to both

the experimental and control groups.

The data obtained from administering the achievement test to the total
sample of experimental group treated with instructional strategies such as Concept
Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone
Diagram, and control group treated with conventional methods of teaching were
subjected to analysis. The results of the analysis are discussed under the following

headings.
Preliminary Analysis

Nature of Distribution of Pretest and Posttest Scores of Achievement in

Geography for the Total Sample in the Experimental and Control Groups

Descriptive statistics like Mean, Median, Standard Deviation, Skewness and
Kurtosis were found out for the Pretest and Posttest scores for getting a general

picture of the groups. The obtained values are given in Table 14.

Table 14

Descriptive Statistics of Pretest and Posttest Scores of Experimental and Control

groups on Achievement in Geography for the Total Sample

Groups Test Mean  Median  SD Skewness  Kurtosis
Pretest 6.27 6 3.5 0.343 -0.775
Experimental
Posttest 15.65 14 5.13 0.273 -1.220
Pretest 6.6 7 3.5 0.190 -1.080
Control
Posttest 9.93 10 3.8 0.276 -0.551

From Table 14, it is evident that the arithmetic mean and median values of the
pretest and posttest scores for both the experimental and control groups are almost the
same. The standard deviation values of the scores on achievement in Geography for

both groups show that the values are not significantly dispersed from the central value.
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The standard deviation value also indicates that the samples are almost homogeneous

concerning the pretest and posttest scores on achievement in Geography.

The pretest and posttest scores of both the experimental and control groups
are positively skewed, indicating that the scores are concentrated towards the lower
end of the scale. This implies that there are relatively fewer students who achieved

high scores compared to those who achieved low scores.

The kurtosis values of the pretest and posttest scores on achievement in
Geography for both the experimental and control groups are less than 0.263,

indicating that the distributions are leptokurtic.

Figure 14

Histogram for the Pretest Scores of Experimental Group on Achievement in

Geography for the Total Sample
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From the figure 14, it is clear that more scores of Experimental group on
Pretest on Achievement in Geography are on the lower end of the scale and the

distribution is leptokurtic in nature.
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Figure 15

Histogram for the Pretest scores of Control Group on Achievement in Geography

for the Total Sample
ACPRE

87 Mean = 6.6

Std. Dev. = 3.536
MN=55
) ] / _\\

Frequency
il
|
\
|
|

T T
0 25 50 75 100 125
ACPRE

From the figure 15, it is clear that more scores of Control group on Pretest on
Achievement in Geography are on the lower end of the scale and the distribution is

leptokurtic in nature.

Figure 16

Histogram for the Posttest scores of Experimental Group on Achievement in
Geography for the Total Sample
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From the figure 16, it is clear that more scores of Experimental group on
Posttest on Achievement in Geography are on the lower end of the scale and the

distribution is leptokurtic in nature.

Figure 17

Histogram for the Posttest scores of Control Group on Achievement in Geography
for the Total Sample
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From the figures, it is evident that more scores of the Control group on the
Posttest for Achievement in Geography concentrated towards the lower end of the

scale, and the distributions are leptokurtic in nature.
Major Analysis

Comparison of Achievement in Geography of Students in the Experimental and

Control Groups for the Total Sample before Experiment

The Experimental and Control groups were subjected to a Pretest on
Achievement in Geography before conducting the experiment. The Pretest scores on
Achievement in Geography were compared by calculating the mean and standard
deviation of both groups. The scores of the two groups were subjected to the test of

significance of difference between means and the values are presented in Table 15.
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Table 15

Comparison of Pretest Scores of Experimental and Control Groups on Achievement

in Geography for the Total Sample

Groups N Mean Standard Deviation t- value
Experimental 55 6.27 3.5
0.49
Control 55 6.6 3.5

The t-value obtained is not significant at .01 level. This means that there is
no significant difference between the Pretest scores of the Experimental and Control

Groups on Achievement in Geography before the experiment.

Comparison of Achievement in Geography of Students in the Experimental and

Control Groups for the Total Sample after Experiment

After the experiment, the Achievement test was given as a Posttest to both
the Experimental and Control Groups. From the scores obtained, the Mean and
Standard Deviation were calculated. Then, the significance of the difference

between the mean scores was tested. The result obtained is given in Table 16

Table 16

Comparison of Posttest Scores of Experimental and Control Groups on Achievement

in Geography for the Total Sample

Groups N Mean Stangrd t- value
Deviation
Experimental 55 15.65 5.13
6.65%*
Control 55 9.93 3.6

“p<.01

In Table 16, it is evident that the obtained t-value is significant at .01 level.
This indicates a significant difference between the Posttest scores on Achievement
in Geography of the Experimental and Control Groups. It means that the two groups

differ significantly after the Experiment. Since the Mean value of the Experimental
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Group is found to be higher than that of the Control Group, it is inferred that the
Experimental Group excelled in Achievement in Geography compared to the

Control Group.

Therefore, it can be concluded that teaching through Instructional Strategies
such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and
Fishbone Diagram has enhanced the Achievement in Geography of Secondary

School Students when compared to the Conventional Method of Teaching.

Comparison of Gain Scores of Achievement in Geography of Students in the

Experimental and Control Groups for the Total Sample after Experiment

The Gain scores of Achievement in Geography for the Experimental and
Control groups for the Total Sample were calculated by taking the difference
between Pretest and Posttest scores. The Mean, Standard deviation and t-value for

the Gain scores were calculated and are given in Table 17.

Table 17

Comparison of Gain Scores on Achievement in Geography of Experimental and

Control Groups for the Total Sample

Groups N Mean Stagdgrd t- value
Deviation
Experimental 55 9.4 3.1
12.18**
Control 55 3.33 2.01

** p<.01

From Table 17, it is clear that the t-value obtained is significant at .01 level.
This means that the Experimental and Control groups differ significantly in their

Gain scores on Achievement in Geography after the Experiment.

The Graphical representation of the Mean scores on Achievement in
Geography of the Pretest, Posttest and Gain scores of the Experimental and Control

Groups for the Total Sample is given in the Figure 18.
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Figure 18

Mean Pretest, Posttest and Gain scores of Experimental and Control Groups on

Achievement in Geography for the Total Sample
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The graph gives an idea that the Experimental group performs better than the

Control Group on Achievement in Geography for the Total Sample on all tests.

Genuineness of Difference on Achievement in Geography of the Experimental

and Control Groups

The analysis of the Posttest and Gain scores of students in the Experimental
and Control groups shows that there is a significant difference in the Achievement in
Geography of students treated with Instructional strategies such as Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram
compared to the Existing Method. However, it is important to note that the sample
selected for the study consisted of non-equivalent intact class room groups.
Therefore, even though the groups differ significantly in the posttest and gain scores,
it cannot be concluded that the higher Posttest scores of students in the Experimental
group is due to the implementation of the Experimental treatment. Many intervening

variables might have influenced the Experimentation.

In this context, it becomes necessary to analyze the scores using the statistical

technique ANCOVA, by which the difference in the initial status can be removed
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statistically, allowing the two groups to be compared as though their initial status has
been equated. The effects of Pretest and other variables are partialled out, and the
resulting adjusted means of Posttest scores are compared. The use of ANCOVA is

justified in this study since it uses a pretest posttest non-equivalent group design.

Comparison of Scores on Achievement in Geography of Experimental and

Control Groups using Analysis of Covariance

The scores on Achievement in Geography of the Experimental and Control
groups were subjected to ANCOVA to find out the effectiveness of Instructional
strategies such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram over Existing Method. For this, the Total sum of
squares, Mean square variances and F-ratios of pre and posttest scores of the
Experimental and Control groups were calculated. The Fx and Fy values obtained
were tested for significance. The table values for df (1,108) are 4.00 at.05 level and
7.08 at .01 level. The obtained Fx value is 0.24 which is not significant at .01 level,
showing that initially, the groups were not different. The Fy value obtained is 43.91,

which is significant at .01 level.

The adjusted sum of squares and the adjusted mean square variances for the
posttest were computed, and the F ratio was calculated. The summary of Analysis of
Covariance for the posttest scores on Achievement in Geography for the total

sample is given in Table 18.

Table 18

Summary of Analysis of Covariance of the Pretest and Posttest scores on Achievement

in Geography of the Experimental and Control Groups for the Total Sample

Source of Variation df SSx SSy SSyx MSyx SDyx  Fyx

Among Groups 1 2945  902.045 1012.628 1012.628
Within Groups 109 1324.109 2218.145 723.954 6.641780

2.577 15246

**p<.01 level
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The Table value for df (1,109) at .05 level is 4.00 and 7.08 at .01 level. The
obtained Fyx value (Fyx = 152.46) is found to be significant at .01 level. It shows
that there is a significant difference between the means of final scores after they
have been adjusted for differences in initial scores. The significant F ratio
necessitates testing the difference separately by the test of significance of difference

between means.

Comparison of Scores on Achievement in Geography of Experimental and

Control Groups using Adjusted Means

The Adjusted means of the Posttest scores on Achievement in Geography

were calculated. The results are shown in Table 19

Table 19

Data of Adjusted Means of Post test Scores on Achievement in Geography of the
Experimental and Control Groups for the Total Sample

Myx
Groups N Mx My (adjusted) t- value
Experimental 55 6.272 15.654 15.828
12.36**
Control 55 6.6 9.927 9.753

**p<.01 level

The Adjusted means for Posttest scores were tested for significance.
The ¢ value obtained is 12.36. The Table value is 1.96 at .05 level and 2.53 at .01
level. Therefore, the obtained value is significant at .01 level. The result shows
that the two groups differ significantly. Therefore it can be concluded that
Instructional strategies such as Concept Map, Flowchart, Spider Map, Main Idea
Web, Venn Diagram and Fishbone Diagram are effective in enhancing
Achievement in Geography of Secondary School students when the total sample is

considered.
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Effectiveness of Instructional Strategies based on Selected
Graphic Organizers Compared to Conventional Method of Teaching

on Achievement in Geography for the Sub sample based on Boys, and Girls

The Pretest, Posttest and Gain scores of Achievement in Geography were
found out for the Sub samples of Boys, and Girls. The results obtained on the

comparison of the Sub sample were discussed under the following headings.
Preliminary Analysis

Nature of Distribution of Pretest and Posttest scores of Achievement in Geography
for the Sub sample based on Boys, and Girls in the Experimental and Control

Groups

The scores obtained on the Pretest and Posttest were condensed into
frequency tables. In order to get a general picture of the groups, Descriptive statistics
like Mean, Median, Standard Deviation, Skewness and Kurtosis were found out. The

results are summarized in Table 20.

Table 20

Descriptive statistics of Pretest and Posttest Scores of Experimental and Control

Groups on Achievement in Geography for the Subsample based on Boys, and Girls

Sub Classification Group Test Mean Median S.D Skew- Kurtosis
sample ness

Pretest 6.83 7 3.8 0.166 -0.870
Experimental
Posttest 15.83 16 4.8 -0.062 -1.161

Boys
Pretest 6.15 6.5 34 0.163 -1.063
g Control
3 Posttest 9.84 10.5 3.7 0.172 0.243
=
3 Pretest 5.6 5 29 0384 -1.097
Gitl Experimental
Irls Posttest 15.44 14 55 0.605 -1.200
Pretest 7 7 36 0.171 -1.174
Control

Posttest 10 9 402 0352 -0.991
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From Table 20, it is clear that the Arithmetic Mean and Median for the
Pretest and Posttest scores of Control group and Experimental group for the
relevant Sub samples are almost the same. The Standard Deviation of the scores
on Achievement in Geography of the groups indicates that the scores are not
much dispersed from the central value. The distribution is positively skewed on
the Pretest and Posttest scores of the Experimental and Control groups except for
Posttest scores of Boys in the Experimental group. This means that the scores are
massed at the lower end of the distribution. That is, the number of students who
got high scores is comparatively less than the number of students who got low

SCOres.

The distribution is negatively skewed in the Posttest scores of the
Experimental Group for the relevant Sub sample Boys. This means that the scores
are massed at the upper end of the distribution. That is, the number of students who
got high scores is comparatively greater than the number of students who got low
scores. The kurtosis value is lower than 0.263 in all cases and hence the distributions

are leptokurtic.

Comparison of Scores of Experimental and Control Groups on Achievement in

Geography for the Relevant Sub sample before Experiment

The Experimental and Control Groups were subjected to a Pretest before
implementing the treatment. The Pretest scores of both the groups were compared by
computing the Mean and Standard deviation. The scores of the two groups were then
subjected to the test of significance of the difference between Means and the values

are presented in Table 21.
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Table 21

Comparison of Pretest Scores of Experimental and Control Groups on Achievement

in Geography for the Relevant Subsample based on Boys, and Girls

Subsample  Classification Groups N M SD t- value

Experimental 30 6.83 3.8

Boys 0.71
Control 26 6.15 3.4

Gender :

) Experimental 25 5.6 29

Girls 1.58
Control 29 7 3.6

Table 21 shows that all the t-values obtained are not significant even at.05
level. It implies that there exists no significant difference between the Pretest scores
of the Experimental and Control Groups on Achievement in Geography for the Sub

sample of Boys, and Girls before the Experiment.

Comparison of Scores of Experimental and Control Groups on Achievement in

Geography for the Relevant Subsample after Experiment

After the Experiment, the Achievement test was given as a Posttest. The
scores obtained were found out, and the Mean and Standard deviations of the Sub
sample were calculated. The Posttest scores of both groups were compared using
Mean and Standard Deviation values. Then the test of significance of the difference
between the Means of the Experimental and Control groups was found out. The

results obtained are given in Table 22.

Table 22

Comparison of Posttest Scores of Experimental and Control Groups on Achievement

in Geography for the Relevant Subsample based on Boys, and Girls

Subsample Classification Groups N M SD  t-value
Experimental 30 15.83 4.8
Boys 5.26%*
Control 26 984 3.7
Gender :
] Experimental 25 1544 5.5
Girls 4.09%*
Control 29 10 4.02

" p<.01



130 Efficacy of Certain Graphic Organizers

From the table 22, it is clear that the t-values obtained are significant for the
Sub sample of Boys, and Girls at .01 level. This means that there is a significant
difference between the Posttest scores of the Experimental and Control groups on
Achievement in Geography for the Subsample of Boys, and Girls after the
Experiment. The Mean values also show that the Experimental Group of Boys, and
Girls excelled in the scores of Achievement in Geography compared to the Control

Groups.

Thus, it can be concluded that Instructional Strategies such as Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram have
significantly enhanced the Achievement in Geography of Secondary School
Students for the Sub sample of Boys, and Girls when compared with the

Conventional Method of Teaching.

Comparison of Gain Scores of Experimental and Control Groups on Achievement

in Geography for the Relevant Subsample after Experiment

The Gain scores of Achievement in Geography for the Experimental and
Control groups for the Sub sample were calculated by taking the difference between
Pretest and Posttest scores. The Mean, Standard deviation and t-values for the Gain

scores were determined and are given in Table 23

Table 23

Comparison of Gain Scores of Experimental and Control Groups on Achievement in

Geography for the Relevant Subsample based on Boys, and Girls

Subsample Classification Groups N M SD t- value
Experimental 30 9 2.9
Boys 7.27%*
Control 26 3.69 2.56
Gender
Experimental 25 9.84 3.2
Girls 9.99**
Control 29 3 1.31

*

" p<.01
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From Table 23, it is clear that the t-values obtained are significant at .01
level of significance for the Subsample of Boys, and Girls. It implies that there
exists significant difference between the Gain scores of the Experimental and

Control Groups for the Sub sample based on Boys, and Girls.

Hence, it can be concluded that Instructional Strategies such as Concept
Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone
Diagram are effective in enhancing the Achievement in Geography of Secondary
School Students for the Sub sample of Boys, and Girls. The results corresponding to

Pretest, Posttest and Gain scores are graphically represented as shown in Figure 19.

Figure 19

Mean Pretest, Posttest and Gain Scores on Achievement in Geography for the

Subsample based on Boys, and Girls
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The graphical representation shows that there is not much difference between
the Experimental and Control groups in their Pretest scores on Achievement in
Geography. However, it is evident that there is a significant difference between the
two groups in their Posttest and Gain scores on Achievement in Geography.
Therefore, it was concluded that Instructional Strategies such as Concept Map,

Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram are
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effective in enhancing the Achievement in Geography of Secondary School Students

considering the Sub sample based on Boys, and Girls.

The analysis of Posttest sores and Gain scores of the Experimental and
Control groups revealed that the Posttest and Gain scores of Boys and Girls differ
significantly on Achievement in Geography after the treatment. However, the two
groups were non equivalent intact class room groups. So it cannot be concluded that
the difference in mean Posttest and Gain scores of the Experimental and Control
groups is solely due to the treatment. Therefore, it becomes necessary to analyze the
data using the statistical technique ANCOVA by which the difference in the initial

status can be statistically removed.

Comparison of the Scores on Achievement in Geography of the Experimental and
Control Groups for the Subsample based on Boys, and Girls using Analysis of

Covariance

The scores on Achievement in Geography of the Experimental and Control
groups of Boys and Girls were subjected to ANCOVA to find out the effectiveness
of Instructional strategies such as Concept Map, Flowchart, Spider Map, Main Idea
Web, Venn Diagram and Fishbone Diagram over Existing Method. For this, the total
sum of squares, mean square variances and F-ratios of pre and posttest scores of the
Experimental and Control groups were found out. The Fx and Fy values obtained are

tested for significance.

The table values for df (1, 54) are 4.08 at .05 level and 7.31 at .01 level. For
Boys, the Fx value obtained is 0.49, which is not significant at .05 level, showing
that initially the two groups were not significantly different. The Fy value obtained
is 25.93, which is significant at .01 level. The table values for df (1, 52) are 4.08 at
.05 level and 7.31 at .01 level. For Girls, the Fx value obtained is 2.33, which is not

significant at .05 level, indicating that initially the two groups were not significantly
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different. The Fy value obtained is 17.57, which is found to be significant at .01

level.

So it can be concluded that there is a significant difference between the groups
after treatment. Therefore, the Adjusted sum of squares and the Adjusted mean square
variances for the Posttest were computed, and the F ratio was calculated. The
summary of Analysis of Covariance for the Posttest scores on Achievement in

Geography for the subsample based on boys and girls are given in Table 24.

Table 24

Summary of Analysis of Covariance for the Pretest and Posttest Scores on

Achievement in Geography for the Relevant Subsamples

Sub- ) ) Source of
sample Classification Variation SSy SS, SSyx  MSy,  SDy Fyx
Among o un 499088 394.478 394.478
Groups
Boys o 2735 52.75%*
- Within - o5 505 551 1039.551 411296  7.478
RS, Groups
g A
© MONg 1 13315 397322 663.193 663.193
Groups
Girls o 2231 133.19%*
Within - o3 see 117616 26389  4.97
Groups
“p<.01

The Table values for df (1, 55) are 4.08 at .05 level and 7.31 at .01 level. The
Table values for df (1, 53) are 4.08 at .05 level and 7.31 at .01 level. The calculated
Fyx value for Boys are significant (Fyx = 52.75) at .01 level. The computed value of
Fyx for Girls are also significant (Fyx = 133.19) at .01 level of significance.

These values show that there is a significant difference between the Means of
final scores after they have been adjusted for differences in initial scores for the
Subsample based on Boys, and Girls. Further analysis was done to find out which
treatment is better. The significant F ratio necessitates testing the difference

separately by the test of significance of difference between Means.
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Comparison of the Scores on Achievement in Geography of the Experimental and

Control Groups using Adjusted Means

The Adjusted means of Posttest scores on Achievement in Geography for the
Experimental and Control groups were calculated. The results are shown in Table

25.

Table 25

Data of Adjusted Means of Posttest Scores on Achievement in Geography of the
Experimental and Control groups for the Subsample based on Boys, and Girls

. . Myx
Subsample Classification Groups N Mx My (adjusted) t- value
Experimental 30 6.833 15.833 15.512
Boys 7.29%*
_ag Control 26 6.154 9.85 10.17
£
o Experimental 25 5.6 1544 16.312
Girls 11.79%*
Control 29 7 10 9.13
“p<.01

The Adjusted means of Posttest scores were tested for significance, and the ¢
values obtained for Boys, and Girls were found to be significant at .01 level. The
results showed that the two groups differ significantly on their Achievement in
Geography after the Experiment. Therefore, it was concluded that the Instructional
strategies such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram are effective in enhancing the Achievement in
Geography compared to the Conventional method of teaching for the Sub sample

based on Boys, and Girls.

Hence from Tables 14, 16, 17, 18, 19, 20, 22, 23, 24 and 25, and also from
Figures 18 and 19, it is clear that experimental group, taught through Instructional

Strategies such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
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Diagram and Fishbone Diagram excelled in Achievement in Geography for the Total
Sample and Sub sample of Boys, and Girls over the Conventional Method of
Teaching. Therefore, it can be concluded that for the Achievement in Geography the
Instructional Strategy based on selected Graphic Organizer is better than the
Conventional Method of Teaching for the Total Sample as well as the Sub sample of

Boys, and Girls.

Effectiveness of Instructional Strategies based on Selected Graphic
Organizers Compared to Conventional Method of Teaching on

Retention in Geography for the Total Sample

A Delayed test was conducted for both the experimental and control groups
after three weeks of the Posttest. The scores obtained were collected, and
appropriate statistical techniques were used to find the effectiveness of Instructional
Strategies such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram on Retention in Geography for the Total Sample.
Statistical techniques used to find out the effectiveness of Instructional Strategies
such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and
Fishbone Diagram on Retention in Geography for the Total Sample are discussed

under the following headings.
Preliminary Analysis

Nature of Distribution of Delayed test scores for the Total Sample in the

Experimental and Control Groups

The descriptive statistics for the delayed test scores of Retention in
Geography of Experimental and Control groups were summarized in the table 26 as

given below.
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Table 26

Descriptive Statistics of Delayed test scores of Experimental and Control Groups on

Geography for the Total Sample

Groups Test Mean Median SD  Skewness  Kurtosis
Experimental Delayed Test 15.56 15 5.1 0.391 -1.182
Control Delayed Test 8.14 9 3.6 0.347 -0.704

Table 26 shows that the mean and median values of Delayed test scores of
the Experimental group are almost same. The Standard Deviation values of the
scores on Retention in Geography for the Experimental group also shows that the
values are not much dispersed from the central value. The Standard Deviation values
also shows that the sample is almost homogeneous with regard to Delayed test
scores on Retention in Geography. The Delayed test scores on Retention in
Geography of the Experimental group are positively skewed, indicating that scores
are massed at the low end of the scale. This means that the number of students who
got high scores is comparatively less than the number of students who got low
scores. The Kurtosis values of the Delayed test scores on Retention in Geography of

the Experimental group are less than 0.263, hence the distributions are leptokurtic.

Table 28 also shows that the mean and median values of Delayed test scores
of the Control group are almost the same. The Standard Deviation values of the
scores on Retention in Geography for the Control group also show that the values
are not much dispersed from the central value. The Standard Deviation values also
show that the sample is almost homogeneous with regard to Delayed test scores on
Retention in Geography. The Delayed test scores on Retention in Geography of the
Control group are positively skewed. This indicating that scores are massed at the
low end of the scale. This means that the number of students who got high scores is
comparatively less than the number of students who got low scores. The Kurtosis
values of the Delayed test scores on Retention in Geography of the Control group

are less than 0.263. Hence the distributions are leptokurtic.
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The graphical representation of the Mean scores on Achievement and
Retention in Geography of the Pretest, Posttest and Delayed test scores of the

Experimental and Control Groups for the Total Sample is given in Figure 20.

Figure 20

Mean Scores on Pretest, Posttest and Delayed test of the Experimental and Control
Groups on Geography for the Total Sample
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The graph gives an idea that the Experimental group perform better than the
Control Group on Achievement and Retention in Geography for the Total Sample on

Pretest, Posttest and Delayed tests.
Major Analysis

Comparison of Delayed test Scores of Retention in Geography of Students in the

Experimental and Control Groups for the Total Sample

The Delayed test scores of Retention in Geography of the Experimental and
Control groups for the Total Sample were calculated by taking the difference
between Posttest scores and Delayed test scores. The Mean, Standard deviation and

t-value for the Delayed test scores were determined and are given in Table 27.



138 Efficacy of Certain Graphic Organizers

Table 27

Comparison of Delayed Test Scores on Retention in Geography of Experimental and
Control Groups for the Total Sample

Groups N Mean Stagdgrd t- value
Deviation
Experimental 55 15.56 5.1
8.83%*
Control 55 8.14 3.6

** p<.01

From Table 27, it is clear that the t-value obtained is significant at .01 level.
This means that the Experimental and Control groups differ significantly in their
Delayed scores on Retention in Geography. The Mean values also shows that the
Experimental Group was excelled in the Scores of Retention in Geography
compared to the Control Group. Thus, it can be concluded that Instructional
Strategies such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram has significantly enhanced the Retention in
Geography of Secondary School Students for the Total sample when compared with

the Conventional Method of Teaching.

Effectiveness of Instructional Strategies based on Selected Graphic
Organizers Compared to Conventional Method of Teaching on

Retention in Geography for the Sub sample Boys, and Girls

A delayed test was conducted for both the experimental and control groups
after three weeks of the Posttest. The scores obtained were collected, and
appropriate statistical techniques were used to find the effectiveness of Instructional
Strategies such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn
Diagram and Fishbone Diagram on Retention in Geography for the Sub sample

based on Boys, and Girls.
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Preliminary Analysis

Nature of Distribution of Delayed Test Scores for the Subsample Boys, and Girls

in the Experimental and Control Groups

The descriptive statistics for the delayed test scores of Retention in
Geography of Experimental and Control groups for the Sub sample of Boys, and

Girls were summarized in Table 28 as given below.

Table 28

Descriptive Statistics of Delayed Test Scores of Experimental and Control Groups
on Geography for the Subsample Boys, and Girls

Gender Group Tests Mean Median SD Skewness Kurtosis
Experimental Delayed test 15.8 155 472  0.092 -1.232
Boys
Control Delayed test  7.76 8 325  0.027 -1.289

Experimental Delayed test 15.28 13 5.5 0.680 -1.091
Control Delayed test  8.48 9 3.8 0.452 -0.682

Girls

From Table 28, it is clear that the mean and median values of Delayed test
scores of the Experimental group for the Sub sample of Boys are almost the same.
The Standard Deviation values of the Scores on Retention in Geography for the
Experimental group Sub sample of Boys also show that the values are not much
dispersed from the central value. Standard Deviation values also shows that the
sample is almost homogeneous with regard to Delayed test scores in Geography.
The Delayed test scores in Geography of the Experimental group Sub sample of
Boys are positively skewed. This indicating that scores are massed at the low end of
the scale. This means that the number of students who got high scores is
comparatively less than the number of students who got low scores. The Kurtosis
values of the Delayed test scores in Geography of the Experimental group Sub

sample of Boys are less than 0.263, hence the distributions are leptokurtic.
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Table 28 also shows that the mean and median values of Delayed test scores
of the Control group for the Sub sample of Boys are almost same. The Standard
Deviation values of the Scores on Retention in Geography for the Control group Sub
sample of Boys also show that the values are not much dispersed from the central
value. Standard Deviation values also show that the sample is almost homogeneous
with regard to Delayed test scores on Retention in Geography. The Delayed test
scores on Retention in Geography of the Control group Sub sample of Boys are
positively skewed. This indicating that scores are massed at the low end of the scale.
This means that the number of students who got high scores is comparatively less
than the number of students who got low scores. The Kurtosis values of the Delayed
test scores in Geography of the Control group Sub sample of Boys are less than

0.263. Hence the distributions are leptokurtic.

From Table 28, it is also evident that the mean and median values of Delayed
test scores of the Experimental group for the Sub sample of Girls are almost the
same. The Standard Deviation values of the Scores on Retention in Geography for
the Experimental group Sub sample of Girls also show that the values are not much
dispersed from the central value. Standard Deviation values also show that the
sample is almost homogeneous with regard to Delayed test scores in Geography.
The Delayed test scores in Geography of the Experimental group Sub sample of
Girls are positively skewed. This indicates that scores are massed at the low end of
the scale. This means that the number of students who got high scores is
comparatively less than the number of students who got low scores. The Kurtosis
values of the Delayed test scores in Geography of the Experimental group Sub

sample of Girls are less than 0.263. Hence the distributions are leptokurtic.

Table 28 also shows that the mean and median values of Delayed test scores

of the Control group for the Sub sample of Girls are almost the same. The Standard
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Deviation values of the Scores on Retention in Geography for the Control group Sub
sample of Girls also show that the values are not much dispersed from the central
value. Standard Deviation values also shows that the sample is almost homogeneous
with regard to Delayed test scores on Retention in Geography. The Delayed test
scores on Retention in Geography of the Control group Sub sample of Girls are
positively skewed, indicating that scores are massed at the low end of the scale. This
means that the number of students who got high scores is comparatively less than
the number of students who got low scores. The Kurtosis values of the Delayed test
scores in Geography of the Control group Sub sample of Girls are less than 0.263.

Hence the distributions are leptokurtic.

The graphical representation of the Mean scores on Retention in Geography
of the Pretest, Posttest and Delayed test scores of the Experimental and Control

Groups for the Sub sample of Boys, and Girls is given in the Figures 21 and 22.

Figure 21

Mean Pretest, Posttest and Delayed test scores of the Experimental Group and
Control Group on Achievement in Geography for the Sub sample Boys
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Figure 22

Mean Pretest, Posttest and Delayed Test Scores of the Experimental and Control
Group on Achievement in Geography for the Subsample Girls
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The graphs gives an idea that the Experimental group perform better than the
Control Group on Retention in Geography for the Sub sample based on Boys, and

Girls on Pretest, Posttest and Delayed test.
Major Analysis

Comparison of Delayed Test Scores of Retention in Geography of Students in the

Experimental and Control Groups for the Subsample based on Boys, and Girls

A Delayed test was conducted for both the experimental and control groups
after three weeks of the Posttest. The scores obtained were calculated for the
Subsample based on Boys, and Girls, and the Mean and Standard deviations were
calculated. The Delayed test scores of both groups were compared using Mean and
Standard Deviation values. Then, the test of significance of difference between the
Means of Experimental and Control groups was found out. The results obtained are

given in Table 29.
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Table 29

Comparison of Delayed Test Scores of Experimental and Control Groups on

Retention in Geography for the Relevant Subsample based on Boys, and Girls

Subsample Classification Groups N M SD t- value
Experimental 30 15.8 4.72
Boys 7.51%*
Control 26 7.76 3.25
Gender .
Experimental 25 15.28 55
Girls 5.21%*
Control 29 8.48 3.8
“p<.01

From the table 29, it is clear that the t-values obtained for Boys, and Girls are
significant at .01 level. This means that, there is significant difference between the
Delayed test scores of Experimental and Control groups on Retention in Geography
for the Sub sample based on Boys, and Girls. The Mean values also indicate that the
Experimental Groups of Boys, and Girls performed better in the scores of Retention

in Geography compared to the Control Groups.

Therefore, based on the data from Tables 26, 27, 28, and 29 and also from
Figures 20, 21, and 22 it is clear that the Experimental group taught with
Instructional Strategies such as Concept Map, Flowchart, Spider Map, Main Idea
Web, Venn Diagram and Fishbone Diagram has significant Retention in Geography
compared to the control group taught with Conventional Method of Teaching for the
Total Sample and Sub sample based on Boys, and Girls. Thus, it can be concluded
that Instructional Strategies based on any selected Graphic Organizers can enhance
the Retention capacity of Secondary School Students in Geography for the Total

sample as well as the Sub sample of Boys and Girls.

Effectiveness of Instructional Strategies based on Selected Graphic Organizers
Compared to Conventional Method of Teaching on Problem Solving Ability in
Geography for the Total Sample

A Problem Solving Ability test was prepared by the investigator for

assessing the Problem solving ability of students in Geography at secondary level.
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The test was prepared, standardized and validated by the investigator before being
administered to the sample. The same test was given as pretest and posttest to the
Experimental and Control groups. The data obtained from the Problem Solving
Ability test for the Total Sample of Experimental groups (treated with Instructional
Strategies Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram
and Fishbone Diagram) and Control Groups (treated with Conventional Method of
Teaching) were subjected to analysis. The results of the analysis are discussed under

the following headings.
Preliminary Analysis

Nature of Distribution of Pretest and Posttest scores of Problem Solving Ability in

Geography for the Total Sample in the Experimental and Control Groups

In Table 30, the Descriptive statistics like Mean, Median, Standard
Deviation, Skewness and Kurtosis were computed for the Pretest and Posttest scores
of Problem Solving Ability in Geography for the Total Sample in both Experimental

and Control Groups.

Table 30

Descriptive Statistics of Pretest and Posttest Scores of Experimental and Control

Groups on Problem Solving Ability in Geography for the Total Sample

Groups Test Mean Median SD Skewness  Kurtosis
Pretest 6.32 7 3.1 0.075 -1.181
Experimental
Posttest 18.94 19 5.2 0.299 -0.397
Pretest 6.03 6 3.3 0.223 -0.921
Control
Posttest 9.42 10 3.6 0.239 -0.127

From Table 30, it is clear that the Arithmetic Mean and Median values of
Pretest and posttest scores for both Experimental and Control groups are almost the

same. The Standard Deviation values of the scores on Problem Solving Ability in
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Geography for both groups show that the values are not widely dispersed from the
central value. The Standard Deviation values also shows that the samples are
relatively homogeneous with regard to Pretest and Posttest scores on Problem
Solving Ability in Geography. Both the Pretest and Posttest scores of both
Experimental and Control groups exhibits positive skewness. This suggested that the
scores are concentrated towards the lower end of the scale, this means that there are

fewer students with high scores compared to those with lower scores.

Furthermore, the Kurtosis value of the Pretest and Posttest scores on Problem
Solving Ability in Geography for both Experimental and Control groups are less
than 0.263, hence the distributions are leptokurtic. This means that the distributions
have relatively higher peaks and are more clustered around the mean, showing

relatively narrower spread of data compared to a normal distribution.

Figure 23

Histogram for the Pretest Scores of Experimental Group on Problem Solving Ability
in Geography for the Total Sample
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From the figure 23, it is clear that more scores of Experimental group on
Pretest on Problem Solving Ability in Geography are on the lower end of the scale

and the distribution is leptokurtic in nature.
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Figure 24

Histogram for the Pretest Scores of Control Group on Problem Solving Ability in
Geography for the Total Sample
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From the figure 24, it is clear that more scores of Control group on Pretest on
Problem Solving Ability in Geography are on the lower end of the scale and the

distribution is leptokurtic in nature.

Figure 25

Histogram for the Posttest Scores of Experimental Group on Problem Solving
Ability in Geography for the Total Sample
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From the figure 25, it is clear that more scores of Experimental group on
Posttest on Problem Solving Ability in Geography are on the lower end of the scale

and the distribution is leptokurtic in nature.

Figure 26

Histogram for the Posttest Scores of Control Group on Problem Solving Ability in
Geography for the Total Sample

PSCPO

187 Wean = 9.42
Std_ Dev. = 3568
N=55

Frequency
\\
]

o T T T T T

PSCPO

From the figure 26, it is clear that more scores of Control group on Posttest
on Problem Solving Ability in Geography are on the lower end of the scale and the

distribution is leptokurtic in nature.
Major Analysis

Comparison of Problem Solving Ability in Geography of Students in the

Experimental and Control Groups for the Total Sample before Experiment

The Experimental and Control groups were subjected to a Pretest on Problem
Solving Ability in Geography before conducting the experiment. The Pretest scores
on Problem Solving Ability in Geography were compared by calculating the mean
and standard deviation of both the groups. The scores of the two groups were then
subjected to the test of significance of difference between means and the values are

presented in Table 31.
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Table 31

Comparison of Pretest Scores of Experimental and Control Groups on Problem

Solving Ability in Geography for the Total Sample

Groups N Mean Standard Deviation t- value
Experimental 55 6.32 3.1
0.065
Control 55 6.03 33

The t-value obtained is not significant even at .05 level. This means that
there is no significant difference between the Pretest scores of Experimental and

Control Groups on Problem Solving Ability in Geography before the experiment.

Comparison of Problem Solving Ability in Geography of Students in the

Experimental and Control Groups for the Total Sample after Experiment

After the experiment, the Problem Solving Ability test was given as Posttest
to both the Experimental and Control Groups. From the scores obtained, the Mean
and Standard Deviation were calculated. Then the significance of difference between

the mean scores was tested. The result obtained is given in Table 32.

Table 32

Comparison of Posttest Scores of Experimental and Control Groups on Problem

Solving Ability in Geography for the Total Sample

Groups N Mean Standard Deviation  t- value
Experimental 55 18.94 5.2
11.16**
Control 55 9.42 3.6
“p<.01

From Table 32, it is clear that the t-value obtained is significant at .01 level.
This means that there is a significant difference between the Posttest scores on
Problem Solving Ability in Geography of the Experimental and Control Groups. It

means that the two groups differ significantly after the experiment. Since the Mean
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value of the Experimental Group is found to be higher than that of the Control
Group, it is inferred that the Experimental Group excelled in Problem Solving

Ability in Geography compared to the Control Group.

Therefore it can be concluded that teaching through Instructional Strategies
such as Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and
Fishbone Diagram has enhanced Problem Solving Ability in Geography of

Secondary School Students when compared to Conventional Method of Teaching.

Comparison of Gain Scores of Problem Solving Ability in Geography of Students

in the Experimental and Control Groups for the Total Sample after Experiment

The Gain scores of Problem Solving Ability in Geography of Experimental
and Control groups for the Total Sample were calculated by taking the difference
between Pretest and Posttest scores. The Mean, Standard deviation and t-value for

the Gain scores were determined and are presented in Table 33.

Table 33

Comparison of Gain Scores on Problem Solving Ability in Geography of
Experimental and Control Groups for the Total Sample

Groups N Mean Standard Deviation t- value
Experimental 55 12.62 53
12.38%*
Control 55 3.38 1.6
**p<.01

From Table 33, it is clear that the t-value obtained is significant at .01 level.
This means that the Experimental and Control groups differ significantly in their

scores on Problem Solving Ability in Geography after the experiment.

The graphical representation of the Mean scores on Problem Solving Ability
in Geography, including the Pretest, Posttest and Gain scores of the Experimental

and Control Groups for the Total Sample is given in Figure 27.
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Figure 27

Mean Pretest, Posttest and Gain scores of Experimental and Control groups on

Problem Solving Ability in Geography for the Total Sample
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The graph gives an idea that the Experimental group performed better than
the Control Group on Problem Solving Ability in Geography for the Total Sample in

all tests.

Genuineness of Difference on Problem solving ability in Geography of the

Experimental and Control Groups

The analysis of the Posttest and Gain scores of students in the Experimental
and Control groups reveals that although there is a significant difference in the
Problem solving ability in Geography between the two groups. The study used non-
equivalent intact class room groups. Therefore it cannot be stated that the higher
Posttest scores of students in the Experimental group are solely attributed to the
implementation of the Experimental treatment. Various intervening variables might

have influenced the results.

To address this issue, it is necessary to analyze the scores using the statistical

technique ANCOVA, which allows for the statistical removal of initial differences
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between groups. This ensures that the two groups can be compared as if their initial
status has been equated. The effects of Pretest and other variables are partialled out
and the resulting adjusted means of Posttest scores are compared. The use of
ANCOVA is justified in this study as it employs a Pretest - Posttest non-equivalent

group design.

Comparison of Scores on Problem solving ability in Geography of Experimental

and Control Groups using Analysis of Covariance

The scores on Problem solving ability in Geography of the Experimental
and Control groups were subjected to ANCOVA to find out the effectiveness of
Instructional strategies such as Concept Map, Flowchart, Spider Map, Main Idea
Web, Venn Diagram and Fishbone Diagram over Existing Method. For this
purpose, the Total sum of squares, Mean square variances and F-ratios of pre and
post test scores of the Experimental and Control groups were found out. The Fx
and Fy values obtained were then tested for significance. The table values for df
(1,108) are 4.00 at.05 level and 7.08 at .01 level. The obtained Fx value is 0.22
which is not significant at .01 level showing that initially the groups were not
different. On the other hand, the Fy value obtained is 125.61, which is significant

at .01 level.

The adjusted sum of squares and the adjusted mean square variances for the
Posttest were computed, and the F ratio was calculated. The summary of the
Analysis of Covariance for the Posttest scores on Problem solving ability in

Geography for the total sample is given in Table 34.
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Table 34

Summary of Analysis of Covariance of the Pretest and Posttest Scores on Problem
Solving Ability in Geography of the Experimental and Control Groups for the Total
Sample

Source of

Vanaton  df SS; SS, SSyx MS,,  SDy,  Fy

Among Groups 1 2327  2496.15 2382.681 2382.681
3.795 165.37**
Within Groups 109 1112.04 2146.22 1570.488 14.41

**p<.01 level

The Table value for df (1,109) at .05 level is 4.00 and 7.08 at .01 level. The
obtained Fyx value (Fyx = 165.37) is found to be significant at .01 level. The result
shows that there is a significant difference between the means of the final scores
after they have been adjusted for differences in initial scores. The significant F ratio
necessitates testing the difference separately using the test of significance of the

difference between means.

Comparison of Scores on Problem Solving Ability in Geography of Experimental

and Control Groups using Adjusted Means

The Adjusted means of the Posttest scores on Problem solving ability in

Geography were calculated. The results are shown in the Table 35.

Table 35

Data of Adjusted Means of Posttest Scores on Problem Solving Ability in Geography
of the Experimental and Control Groups for the Total Sample

Groups N Mx My Myx (adjusted) t- value
Experimental 55 6.327 18.945 18.841
12.87**
Control 55 6.036 9.418 9.523

**p <.01 level

The Adjusted means for Posttest scores were tested for significance and

the ¢ value obtained is 12.87. The Table value is 1.96 at .05 level and 2.53 at .01



ﬂnalysis & Jnterpretation of Data 153

level. Therefore, the obtained value is significant at .01 level. The result shows
that the two groups differ significantly. Consequently, it can be concluded that
Instructional strategies Concept Map, Flowchart, Spider Map, Main Idea Web,
Venn Diagram and Fishbone Diagram is effective in enhancing Problem solving
ability in Geography compared to the Conventional method of teaching for the

total sample.

Effectiveness of Instructional Strategies based on Selected Graphic
Organizers Compared to Conventional Method of Teaching on Problem

Solving Ability in Geography for the Subsample based on Boys, and Girls

The Pretest, Posttest and Gain scores on Problem Solving Ability in
Geography were obtained for the Sub samples of Boys, and Girls. The comparison

of the Sub sample results was discussed under the following headings.
Preliminary Analysis

Nature of Distribution of Pretest and Posttest scores of Problem Solving Ability in
Geography for the Subsample based on Boys, and Girls in the Experimental and

Control Groups

The scores obtained on the Pretest and Posttest were condensed into
frequency tables. To gain a general understanding of the groups, Descriptive
statistics like Mean, Median, Standard Deviation, Skewness and Kurtosis were

calculated. The results are summarized in Table 36.
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Table 36

Descriptive Statistics of Pretest and Posttest Scores of Experimental and Control
Groups on Problem Solving Ability in Geography for the Subsample based on Boys,
and Girls

Subsample Classification Group Test Mean Median S.D Skewness Kurtosis
Pretest 6.17 6 3.1 0.217 -1.217
Experimental
Posttest 20 195 52 0.149 -0.595
Boys
R% Pretest 6.7 6.5 35 0.169 -0.984
3 Control
< Posttest 10.5 10 3.62 0.330 -0.111
o]
) Pretest 6.52 7 32 -0.090 -1.167
2 Experimental
;@ Posttest 17.68 17  5.02 0.524 0.377
Girls
Pretest 5.45 5 3.1 0.146 -1.161
Control

Posttest  8.45 8 3.3  0.008 -0.636

From the Table 36, it is clear that Arithmetic Mean and Median for the Pretest
and Posttest scores of both the Control group and Experimental group for the relevant
Sub samples are almost the same. The Standard Deviation of the scores on Problem
Solving Ability in Geography for the groups indicates that the scores are not widely
dispersed from the central value. The Standard deviation values also suggest that the
samples are almost homogeneous concerning the Pretest and Posttest scores on

Problem Solving Ability in Geography for the relevant Sub samples.

The distribution is positively skewed for the Pretest scores of the
Experimental and Control groups in all cases, except for the Pretest scores of
Experimental Girls. This implies that the scores are concentrated at the lower end of
the distribution, indicating that there are fewer students with high scores compared
to those with low scores. However, for the Pretest scores of Experimental Girls, the
distribution is negatively skewed. This means that the scores are massed at the upper
end of the distribution meaning there are more students with high scores than with

low scores.
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The kurtosis value is lower than 0.263 in most cases except for the
Posttest scores of Experimental Girls and indicating that the distributions are
leptokurtic. However, the kurtosis values are found to be higher than 0.263 in the
case of Posttest scores of Experimental Girls indicating that the distribution is

Platykurtic.
Major Analysis

Comparison of Scores of Experimental and Control Groups on Problem Solving

Ability in Geography for the Relevant Subsample before Experiment

Before implementing the treatment, the Experimental and Control Groups
underwent a Pretest. The Pretest scores of both the groups were compared by
computing the Mean and Standard deviation. The scores of the two groups were then
subjected to test of significance to determine the difference between the Means and

the values are presented in Table 37.

Table 37

Comparison of Pretest scores of Experimental and Control Groups on Problem

Solving Ability in Geography for the Relevant Subsample based on Boys, and Girls

Subsample  Classification Groups N M SD t- value
Experimental 30 6.17 3.1
Boys 0.07
Control 26 6.7 3.5
Gender
Experimental 25 6.52 3.2
Girls 1.24
Control 29 5.45 3.1

Table 37 shows that all the obtained t-values are not significant even at .05
level. This implies that there is no significant difference between the Pretest scores
of the Experimental and Control Groups on Problem Solving Ability in Geography

for the Sub samples of Boys, and Girls before the Experiment.
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Comparison of Scores of Experimental and Control Groups on Problem Solving

Ability in Geography for the Relevant Subsample after Experiment

After the experimentation, the Problem Solving Ability test in Geography
was conducted as Posttest. The scores obtained were found out and the Mean and
Standard deviations of various Sub samples were determined. The Posttest scores
of both groups were compared using the Mean and Standard Deviation values.
Then, the test of significance of the difference between the Means of the
Experimental and Control groups was conducted, and the results obtained are

presented in Table 38.

Table 38

Comparison of Posttest Scores of Experimental and Control Groups on Problem

Solving Ability in Geography for the Relevant Subsample based on Boys, and Girls

Subsample Classification Groups N M SD t- value
Experimental 30 20 5.2
Boys 8.01**
Control 26 10.5 3.62
Gender
Experimental 25 17.68 5.02
Girls 7.85%*
Control 29 8.45 33

“p<.01

From Table 38, it is clear that the t-values obtained are significant for the Sub
samples of Boys, and Girls at .01 level. This means a significant difference between
the Posttest scores of the Experimental and Control groups on Problem Solving
Ability in Geography for the Sub sample of Boys, and Girls after the Experiment. The
Mean values also show that the Experimental Group of Boys and Girls outperformed

the control group in the Scores of Problem Solving Ability in Geography.

Thus, it can be concluded that Instructional Strategies such as Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram have

significantly enhanced the Problem Solving Ability in Geography of Secondary
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School Students for the Sub sample of Boys, and Girls when compared with the

Conventional Method of Teaching.

Comparison of Gain scores of Experimental and Control groups on Problem

Solving Ability in Geography for the relevant Sub sample after Experiment

The Gain scores of Problem Solving Ability in Geography for the
Experimental and Control Groups in the Sub samples were calculated by taking the
difference between the Pretest and Posttest scores of the Problem Solving Ability
Test. The Mean, Standard deviation and t- values were calculated for the Gain scores

of the Sub samples. The values obtained are presented in Table 39.

Table 39

Comparison of Gain Scores of Experimental and Control Groups on Problem

Solving Ability in Geography for the Relevant Subsample based on Boys, and Girls

Subsample Classification Groups N M SD t- value
Experimental 30 13.83 5.5
Boys 9.57**
Control 26 3.81 1.5
Gender
Experimental 25 11.16 4.7
Girls 8.28**
Control 29 3 1.6
" p<.01

From the Table 39, it is evident that the t-values obtained are significant at
.01 level of significance for the Subsamples of Boys, and Girls. This indicates that
there exists a significant difference between the Gain scores of the Experimental and

Control Groups for the Sub sample based on Boys, and Girls.

Hence it can be concluded that the Instructional Strategies such as Concept
Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone
Diagram are effective in enhancing the Problem Solving Ability in Geography of

Secondary School Students for the Sub sample Boys, and Girls. The results
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corresponding to Pretest, Posttest and Gain scores are graphically represented as

shown in Figures 28.

Figure 28

Mean Pretest, Posttest and Gain Scores on Problem Solving Ability in Geography of
Experimental and Control Group for the Sub sample based on Boys, and Girls
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The graphical representation shows that there is not much difference between
the Experimental and Control groups in their Pretest scores on Problem Solving
Ability in Geography. However, it is evident that there is significant difference
between the two groups in their Posttest and Gain scores on Problem Solving Ability

in Geography.

The analysis of Posttest sores and Gain scores of the Experimental and
Control groups revealed that the Posttest and Gain scores of Boys and Girls differ
significantly in Problem solving ability in Geography after the treatment. However,
it is important to note that the two groups were non-equivalent intact class room
groups. As a result, it cannot be concluded that the difference in mean Posttest and

Gain scores of Experimental and Control groups is solely due to the treatment.
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Therefore, it becomes necessary to analyze the data using the statistical technique

ANCOVA, which can statistically remove the difference in the initial status.

Comparison of the Scores on Problem Solving Ability in Geography of the
Experimental and Control Groups for the Subsample based on Boys, and Girls

using Analysis of Covariance

The scores on Problem solving ability in Geography of the Experimental and
Control groups of Boys, and Girls were subjected to ANCOVA to determine the
effectiveness of selected Instructional strategies based on Graphic organizers
compared to the Existing Method. The total sum of squares, mean square variances
and F-ratios of pretest and posttest scores of the Experimental and Control groups

were calculated. The Fx and Fy values obtained were tested for significance.

The table values for df (1, 54) are 4.08 at .05 level and 7.31 at .01 level. For
Boys, the Fx value obtained is 0.35 which is not significant at .05 level showing that
initially the two groups were not significantly different. The Fy value obtained is
61.24 which is significant at .01 level. The table values for df (1, 52) are 4.08 at .05
level and 7.31 at .01 level. For Girls, the Fx value obtained is 1.61 which is not
significant at .05 level which shows that initially the two groups were not
significantly different. The Fy value obtained is 65.63 which is found to be

significant at .01 level.

Thus, it can be concluded that there is significant difference between the
groups after treatment. Therefore, the Adjusted sum of squares and the Adjusted
mean square variances for the posttest were computed, and the F ratio was
calculated. The summary of Analysis of Covariance for the Post-test scores on

Problem solving ability in Geography for the Total sample is given in Table 40.
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Table 40

Summary of Analysis of Covariance for the Pretest and Posttest Scores on Problem

Solving Ability in Geography for the Subsample based on Boys, and Girls

o Source
- g Classification Qf . df  SS, SS, SSyx MS,x  SDyx  Fy
(g S Variation
Among - geie 60554 1340034 1340.034
Groups
Boys o 395 85.59%*
- Within - oo se971 382 86105  15.66
RS Groups
[}
(5]
© Among s 01 1144201 915787 915.787
Groups
Girls o 3351 81.54%*
Within 53 109412 906.612 595250 11231
Groups
“p<.01

The Table values for df (1, 55) are 4.08 at .05 level and 7.31 at .01 level. The
Table values for df (1, 53) are 4.08 at .05 level and 7.31 at .01 level. The calculated
Fyx value for Boys thus found to be significant (Fyx = 85.59) at .01 level. The
computed value of Fyx for Girls is therefore found to be significant (Fyx = 81.54) at

.01 level of significance.

These values demonstrate that there is a significant difference between the
Means of the final scores after they have been adjusted for differences in initial
scores for the subsample based on Boys, and Girls. Further analysis was conducted
to find out which treatment is better. The significant F ratio necessitates testing the

difference separately using the test of significance of difference between Means.

Comparison of the Scores on Problem Solving Ability in Geography of the

Experimental and Control Groups using Adjusted Means

The Adjusted means of Posttest scores on Problem solving ability in
Geography for the Experimental and Control groups were calculated. The results

are shown in Table 41.
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Table 41

Data of Adjusted Means of Posttest Scores on Problem Solving Ability in Geography
of the Experimental and Control Groups for the Subsample based on Boys, and
Girls

Myx t-

Subsample Classification Groups n Mx My (adjusted)  value

Experimental 30 6.167 20 20.170

Boys 0.28%*
_cg Control 26 6.692 10.5 10.33
=
G Experimental 25 6.52 17.68 17.26
Girls 9.17%*
Control 29 545 845 8.87
Top<.01

The Adjusted means of Posttest scores were tested for significance. The ¢
value obtained for Boys, and Girls are found to be significant. So the obtained
values for Boys and Girls are significant at .01 level. The results showed that the two
groups differ significantly on their Problem solving ability in Geography after the
Experiment. Therefore, it was concluded that the Instructional strategies such as
Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone
Diagram is effective in enhancing the Problem solving ability in Geography
compared to Conventional method of teaching for the Sub sample based on Boys,

and Girls.

Hence from the tables 30, 32, 33, 34, 35, 36, 37, 38, 39, 40 and 41, as
well as from the figures 23, 24, 25, 26, 27 and 28 it is clear that the
Experimental group, treated with Instructional Strategies such as Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram
has significantly enhanced the Problem Solving Ability compared to the Control
group taught with Conventional Method of Teaching for the Total Sample and

Sub sample based on Boys, and Girls. Thus, it can be concluded that for the
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problem solving ability in Geography the instructional strategy based on selected
Graphic Organizer are better than the Conventional Method of Teaching for the
Total Sample as well as the Sub sample of Boys, and Girls in terms of enhancing

Problem Solving Ability in Geography.
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This chapter presents the entire study in a nutshell, highlighting the major

findings of the study, the tenability of hypotheses, and the conclusion arrived at.
Study in Retrospect

This section looks back at the title, variables, objectives, hypotheses, tools

and statistical techniques used in the study.
Restatement of the Problem

The present study was entitled “Effectiveness of certain Instructional
Strategies based on Graphic Organizers on Achievement, Retention and Problem

Solving Ability in Geography among Secondary School Students.”
Variables of the Study

The dependent variables, independent variables, and the Control variables of

the present study are detailed below.
Dependent Variables

e Achievement in Geography
e Retention in Geography

e Problem Solving Ability in Geography
Independent Variables
Instructional Strategy based on;

e Conventional Method of Teaching

e Graphic Organizers (Concept Map, Flowchart, Spider Map, Main Idea Web,

Venn Diagram and Fishbone Diagram)
Control Variable

e Pretest scores in Geography
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Objectives of the Study
Main Objective

To find out the effectiveness of Instructional Strategies based on selected
Graphic Organizers on Achievement, Retention and Problem Solving Ability in

Geography among Secondary School Students.
Specific Objectives
The specific objectives of the study are as follows;

1. To find out whether there exists any significant difference in Achievement
in Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Total Sample.

2. To find out whether there exists any significant difference in Achievement
in Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Sub sample based on Boys, and Girls.

3. To find out whether there exists any significant difference in Retention in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Total Sample.

4. To find out whether there exists any significant difference in Retention in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary

School Students for the Sub sample based on Boys, and Girls.

5. To find out whether there exists any significant difference in Problem

Solving Ability in Geography while using Instructional Strategies based on
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certain Graphic Organizers and Conventional Method of Teaching among

Secondary School Students for the Total Sample.

6. To find out whether there exists any significant difference in Problem
Solving Ability in Geography while using Instructional Strategies based on
certain Graphic Organizers and Conventional Method of Teaching among

Secondary School Students for the Sub sample based on Boys, and Girls.
Hypotheses of the Study

1. There exists significant difference in Achievement in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional

Method of Teaching among Secondary School Students for the Total Sample.

2. There exists significant difference in Achievement in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional
Method of Teaching among Secondary School Students for the Sub sample

based on Boys, and Girls.

3. There exists significant difference in Retention in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional

Method of Teaching among Secondary School Students for the Total Sample.

4. There exists significant difference in Retention in Geography while using
Instructional Strategies based on certain Graphic Organizers and Conventional
Method of Teaching among Secondary School Students for the Sub sample

based on Boys, and Girls.

5. There exists significant difference in Problem Solving Ability in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Total Sample.
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6. There exists significant difference in Problem Solving Ability in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Sub sample based on Boys, and Girls.
Methodology in Brief

The present study attempted to investigate the Effectiveness of Instructional
Strategies based on selected Graphic Organizers on Achievement, Retention and
Problem Solving Ability in Geography among Secondary school students. Hence the
study was conducted to compare the effectiveness of two types of instructional
strategies: Graphic Organizers and Conventional Method of Teaching in enhancing
the Achievement, Retention and Problem Solving Ability in Geography among
secondary school students. To achieve the objectives of the investigation, a quasi-
experimental pretest-posttest non equivalent group design was used for the study.

The study proceeded in three phases.
Phase 1

Exploration for the identification of the major limitations of the traditional
approach to Achievement, Retention and Problem Solving Ability in Geography was
conducted, along with a detailed analysis of different strategies. Through this
analysis, Graphic Organizers were identified as one of the best strategies to enhance

Achievement, Retention and Problem Solving Ability in Geography.
Phase 2

Following the detailed analysis of topics, certain Instructional Strategies
based on Graphic Organizers were selected. This phase involved designing Graphic
Organizer based lesson transcripts and developing measurement tools for use in the

experimental phase.



Summary, majar jindings & Conclusions 167

Phase 3

The effect of the Graphic Organizer was tested using a quasi experimental

pretest-posttest non-equivalent group design.
Design of the Experimental Phase of the Study
The symbolic representation of the study is given below

G 01 X, 0O,
G, O3 X, O4

O; and O3 — pre tests

O, and O4 — post tests

G — Experimental Group

G, — Control Group

0,-01, 04-O5 — Gain Scores

X — Application of Experimental Treatment

X, — Application of Control Treatment
Sample used in the Experiment

The standardization of the tools developed for the study was conducted with
a sample of 100 standard IX students from seven secondary schools. For the
experimental phase of the study, a sample of 110 standard IX students from a
secondary school was chosen. The sample included two intact class divisions of 110
students with 55 students in the Experimental Group and 55 students in the Control
Group, respectively from GVHSS Madappally in Kozhikode district. These students
were following Kerala syllabus prescribed by SCERT).

Tools used for the Study

The following tools were used to measure the independent and dependent

variables.

1. Achievement test in Geography (Ramakrishnan & Reshma, 2017)



168 Efficacy of Certain Graphic Organizers

ii. Problem Solving Ability test in Geography (Ramakrishnan & Reshma, 2017)

iii. Lesson transcripts based on Instructional Strategies based on selected
Graphic Organizers (Concept Map, Flowchart, Spider Map, Main Idea Web,

Venn Diagram and Fishbone Diagram)

iv. Lesson transcripts based on Conventional Method of Teaching
Statistical Techniques used in the Study

The following statistical techniques were used for the analysis of data in the

present study.
» Descriptive Analysis

1) Arithmetic Mean
2) Median

3) Standard Deviation
4) Skewness

5) Kurtosis
> Inferential Analysis

1) Mean difference analysis

2) ANCOVA
Major Findings
The important findings of the study can be summarized as follows.

1. Effectiveness of Instructional Strategies based on Selected Graphic Organizers
Compared to Conventional Method of Teaching on Achievement in

Geography for the Total Sample

The obtained t-value for the Total sample was found to be significant (t =

6.65; p <.01) at .01 level. This indicates that there is significant difference between
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the Posttest scores on Achievement in Geography of the Experimental and Control

Groups.

The obtained F-value for the Total sample was found to be significant (F =
152.46; p <.01) at .01 level. This indicates that there is significant difference between
the means of final scores on Achievement in Geography of the Experimental and

Control Groups. And also the adjusted mean value (12.36) was significant at .01 level.

From these values, it can be inferred that the Mean value of the Experimental
Group is higher than that of the Control Group. This means the Experimental Group

excelled in Achievement in Geography compared to the Control Group.

Therefore, it can be concluded that teaching through Concept Map, Spider
Map, Main Idea web, Venn Diagram, Fish Bone Diagram and Flow Chart has
significantly enhanced Achievement in Geography among Secondary school students

when compared to the Conventional method of teaching for the Total sample.

2. Effectiveness of Instructional Strategies based on Selected Graphic Organizers
Compared to Conventional Method of Teaching on Achievement in

Geography for the Subsample based on Boys, and Girls.

The t-values obtained for the Sub sample Boys, and Girls (for Boys, t = 5.26,
p < .01; for Girls, t = 4.09, p < .01) are significant at .01 level. This indicates that
there is a significant difference between the Posttest scores and Gain scores of the
Experimental and Control Groups on Achievement in Geography for the Sub sample

Boys, and Girls after the Experiment.

The F-value obtained for the Sub sample Boys, and Girls (for Boys, F = 52.75,
p < .01; for Girls, F = 133.19, p < .01) are significant at .01 level. This indicates that
the Experimental and Control Groups differ significantly on Achievement in
Geography for the Sub sample Boys, and Girls after the Experiment. And also the
adjusted mean scores (Boys, t =7.29, p <.01; Girls, t=11.79, p <.01) are found to be

significant at .01 level.
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From these values, it can be inferred that the Mean values of the
Experimental Groups of Boys, and Girls excelled in Achievement in Geography

compared to the Control Groups.

Thus, it can be concluded that teaching through Concept Map, Spider Map,
Main Idea web, Venn Diagram, Fish Bone Diagram and Flow Chart has
significantly enhanced the Achievement in Geography of Secondary school students
for the Sub sample Boys, and Girls when compared with the Conventional method

of teaching.

3. Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Retention in

Geography for the Total Sample

The t-value obtained for the Total sample is significant (t = 8.83; p <.01) at
.01 level. This indicates that there is a significant difference between the Delayed
test scores in Geography of the Experimental group and the Control group. Since the
Mean value of the Experimental Group is found to be higher than that of the Control
Group, it can be inferred that the Experimental Group excelled in Retention in

Geography compared to the Control Group.

Therefore, it can be concluded that teaching through Concept Map, Spider
Map, Main Idea web, Venn Diagram, Fish Bone Diagram and Flow Chart has
significantly enhanced the Retention in Geography of Secondary school students

when compared with the Conventional method of teaching for Total sample.

4. Effectiveness of Instructional Strategies based on Selected Graphic
Organizers Compared to Conventional Method of Teaching on Retention in

Geography for the Sub sample based on Boys, and Girls

The t-values obtained are significant for the Sub sample Boys, and Girls (for

Boys, t = 7.51, p < .01; for Girls, t = 5.21, p < .01) at .01 level. This indicates that
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there is a significant difference between the Delayed test scores of the Experimental
and Control Groups on Retention in Geography for the Sub sample Boys, and Girls.
The Mean values also show that the Experimental Groups of Boys, and Girls

excelled in the Scores of Retention in Geography compared to the Control Groups.

Thus, it can be concluded that teaching through Concept Map, Spider Map,
Main Idea web, Venn Diagram, Fish Bone Diagram and Flow Chart has significantly
enhanced the Retention in Geography among secondary school students of both Boys

as well as Girls when compared with the Conventional method of teaching.

5. Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Problem

Solving Ability in Geography for the Total Sample

The t-value obtained for the Total sample is significant (t = 11.16; p < .01)
at .01 level. This indicates that there is significant difference between the Posttest
scores on Problem Solving Ability in Geography of the Experimental and Control

Groups.

The obtained F-value for the Total sample was found to be significant (F =
165.37; p < .01) at .01 level. This indicates that there is significant difference
between the means of final scores on Problem Solving Ability in Geography of the
Experimental and Control Groups. And also the adjusted mean value (12.87) was

significant at .01 level.

From these values, it can be inferred that the Mean value of the Experimental
Group is higher than that of the Control Group. This means that the Experimental
Group excelled in Problem Solving Ability in Geography when compared to the

Control Group.

Therefore, it can be concluded that teaching through Concept Map, Spider

Map, Main Idea web, Venn Diagram, Fish Bone Diagram and Flow Chart has
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significantly enhanced the Problem Solving Ability in Geography for Secondary
school students when compared to the Conventional Method of Teaching for the

Total sample.

6. Effectiveness of Instructional Strategies based on selected Graphic
Organizers compared to Conventional Method of Teaching on Problem

Solving Ability in Geography for the Sub sample based on Boys, and Girls

The t-values obtained are significant for the Sub sample Boys, and Girls (for
Boys, t = 8.01, p < .01; for Girls, t = 7.85, p < .01) at .01 level. This indicates that
there is significant difference between the Posttest scores and Gain scores of the
Experimental and Control Groups on Problem Solving Ability in Geography for the

Sub sample Boys, and Girls after the Experiment.

The F-value obtained for the Sub sample Boys, and Girls (for Boys, F =
85.59, p < .01; for Girls, F = 81.54, p < .01) are significant at .01 level. This
indicates that the Experimental and Control Groups differ significantly on Problem
Solving Ability in Geography for the Sub sample Boys, and Girls after the
Experiment. And also the adjusted mean scores (Boys, t = 9.28, p < .01; Girls, t =

9.17, p <.01) are found to be significant at .01 level.

From these values it can be inferred that the Mean values of the
Experimental Groups of Boys, and Girls excelled in Problem Solving Ability in

Geography compared to the Control Groups.

Thus, it can be concluded that teaching through Concept Map, Spider Map,
Main Idea web, Venn Diagram, Fish Bone Diagram and Flow Chart has significantly
enhanced the Problem Solving Ability in Geography of Secondary school students for
the Sub sample Boys, and Girls when compared with Conventional Method of

Teaching.
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Tenability of Hypotheses

Hypothesis 1. There is a significant difference in Achievement in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Total Sample.

Since the t-value and the F value obtained for the Total sample is
significant at .01 level, there exists a significant difference between the Posttest
scores on Achievement in Geography of the Experimental and Control Groups.

Hence the hypothesis is accepted.

Hypothesis 2. There is a significant difference in Achievement in Geography
while using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Sub sample based on Boys, and Girls.

Since the t-value as well as the F value obtained for the Sub sample
Boys, and Girls are significant at .01 level, there exists a significant difference
between the Posttest scores on Achievement in Geography of the Experimental

and Control Groups. Hence the hypothesis is accepted.

Hypothesis 3. There is a significant difference in Retention in Geography while
using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Total Sample.

Since the t-value obtained for the Total sample is significant at .01 level,
there is a significant difference between the Delayed test( Retention) scores in
Geography of the Experimental and the Control groups for the Total sample and

for the Sub sample. Hence the hypothesis is accepted.
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Hypothesis 4. There is a significant difference in Retention in Geography while
using Instructional Strategies based on certain Graphic Organizers and
Conventional Method of Teaching among Secondary School Students for the

Sub sample based on Boys, and Girls.

Since the t-value obtained for the Sub sample based on Boys, and Girls
are significant at .01 level, there is a significant difference between the Delayed
test (Retention) scores in Geography of the Experimental and the Control groups

for the Total sample and for the Sub sample. Hence the hypothesis is accepted.

Hypothesis 5. There is a significant difference in Problem Solving Ability in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary School

Students for the Total Sample.

Since the obtained t-value as well as the F value for the Total sample is
significant at .01 level, it can be inferred that there exists a significant difference
between the Posttest scores on Problem Solving Ability in Geography of the

Experimental and Control Groups. Thus the hypothesis is accepted.

Hypothesis 6. There is a significant difference in Problem Solving Ability in
Geography while using Instructional Strategies based on certain Graphic
Organizers and Conventional Method of Teaching among Secondary School

Students for the Sub sample based on Boys, and Girls.

Since the t-value and the F value obtained for the Sub sample based on
Boys, and Girls are significant at .01 level, it can be inferred that there exists a
significant difference between the Posttest scores on Problem Solving Ability in
Geography of the Experimental and Control Groups. Thus the hypothesis is

accepted.



Chapter 6

RECOMMENDATIONS

» Educational Implications of the Study
> Recommendations for further Studies

> Conclusion




Educational Implications of the Study

This study demonstrated the effectiveness of instructional strategies based

on selected Graphic Organizers on achievement, retention and problem solving

ability in geography among secondary school students for the total sample and sub

sample based on boys, and girls. The study reveals that as an instructional strategy,

Graphic Organizers can significantly increase Achievement, Retention and Problem

solving ability in Geography among Secondary School students compared to the

Conventional method of teaching.

1))

2)

3)

4)

5)

6)

Instead of the Conventional Method of Teaching, the instructional strategy
based on selected Graphic Organizers, such as Concept Map, Flowchart,
Spider Map, Main Idea Web, Venn Diagram and Fishbone Diagram should be
promoted as preferential pedagogical tools to deliver the Geography

curriculum among Secondary school students.

Subject experts may prepare the model lesson transcripts based on graphic

organizers and make them available to the teachers through handbook.

The selection and use of content material that is appropriate to the various
Graphic Organizers should be detailed and practically guided by curriculum

planners to the teachers.

Organizing workshops and seminars for teachers can be an effective way to
equip them with the necessary skills of preparing and utilizing Graphic

Organizers in teaching a wide range of Geography topics.

With the assistance of expert teachers, students should be encouraged to
create their own Graphic Organizers, as this can significantly enhance their

conceptual understanding.

The school labs and class rooms should be redesigned and strengthened with
sufficient devices and equipment to cope up with the demands of the Graphic

Organizer strategy.
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7)

8)

9)

10)

11)

12)

13)

14)

Since Graphic Organizer based learning is student-centered, interactive, and

activity oriented, the classroom environment should be redesigned accordingly.

Researches for exploring innovative techniques and tools for implementing the

Graphic Organizer method should be promoted.

Among the conventional method of teaching, lecture demonstration method is
currently practiced in our Geography classrooms as the curriculum transaction
strategy. However, it leads students to become inattentive, bored and fatigued
in class and hindering effective Geography learning. Therefore, as far as
possible lecture demonstration method should be avoided in the Geography

classroom.

Students may have different learning styles and preferences. Offering a variety
of graphic organizers and instructional approaches to the students may cater to
individual needs. By providing personalized instruction, educators can better

engage students and optimize their learning outcomes.

Graphic organizers can be used as instructional tools to develop students'
critical thinking skills. This may encourage the students to analyze,
synthesize, and evaluate geographical information within the context of the
graphic organizers. This approach helps students become more proficient

problem solvers and analytical thinkers.

Offering constructive feedback on students' use of graphic organizers may
guide them in refining their organizational skills and help them grasp

geographical concepts more effectively.

Making the students realize the probability of graphic organizers beyond the
classroom may foster a deeper appreciation for geography's practical

significance.

Since the graphic organizers Concept Map, Flowchart, Spider Map, Main Idea
Web, Venn Diagram and Fishbone Diagram enhance retention in geography
among students, teachers should develop and organize their teaching

techniques that foster pupil’s learning for a longer duration.
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15) Graphic organizers can minimize cognitive load and free working memory for

continued learning (Sweller, 1998). The findings of the present study also
support this notion, as Concept Map, Flowchart, Spider Map, Main Idea Web,
Venn Diagram and Fishbone Diagram lessen the cognitive load. Therefore,
Concept Map, Flowchart, Spider Map, Main Idea Web, Venn Diagram and
Fishbone Diagram can be used in an inclusive classroom, especially for pupils

with learning disabilities.

Recommendations for further Research

The present study has many limitations. However, beyond these limitations,

the study demonstrated that the Instructional strategy based on Graphic organizers

enhanced Achievement, Retention and Problem solving ability in Geography among

Secondary School students compared to Conventional Method of Teaching. Based on

the major findings of the study, some possible areas for further research are listed

below;

1.

2.

While the researcher investigated the effectiveness of Concept Map,
Flowchart, Spider Map, Main Idea Web, Venn Diagram and Fishbone
Diagram on Achievement, Retention and Problem Solving Ability in
Geography, further studies could explore the effectiveness of other Graphic
Organizers on Achievement, Retention and Problem Solving Ability in

Geography among Secondary School students.

A comparative study on the effectiveness of various graphic organizers on
Achievement, Retention and Problem Solving Ability in Geography may be

conducted.

The investigator limited the study to explore the effectiveness of selected

Graphic Organizers on Achievement, Retention and Problem Solving Ability
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10.

11.

in Geography. Further research can explore the effectiveness of these selected

Graphic Organizers on other dependent variables.

This study was limited to investigating the effectiveness of selected Graphic
Organizers on Achievement, Retention and Problem Solving Ability in
Geography. Subsequent research could investigate the effectiveness of selected

Graphic Organizers on other subjects.

The effectiveness of selected Graphic Organizers on various subject in lower

classes may be investigated.

The sub sample of the study is limited to gender specific groups, boys and girls
only. The effectiveness of selected Graphic Organizers on other sub samples

can be investigated.

In the present study, the effectiveness of selected Graphic Organizers on the
components of dependent variables was not analyzed. Such a study can be

conducted.

A comparative study on the effectiveness of Graphic Organizers and models of
teaching such as concept attainment model, advance organizer model on
Achievement, Retention and Problem Solving Ability in Geography for

Secondary School students can be investigated.

A comparative study on the effectiveness of Graphic Organizers and the
Flipped learning method on Achievement, Retention and Problem Solving

Ability in Geography for Secondary School students can be investigated.

In the present study, the investigator exclusively utilized teacher constructed
Graphic Organizers. Another study may be conducted to evaluate the

effectiveness of student-constructed Graphic Organizers instead.

The problems faced by teachers in handling classrooms while adopting

Graphic Organizers for curriculum transaction may be studied.
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12. Studies can be carried out to test the effectiveness of Graphic Organizer on
Achievement, Retention and Problem Solving Ability in Geography among

differently abled students

13. A survey study on the attitude of Secondary School students and teachers

towards the instructional strategy Graphic Organizer can be conducted.
Conclusion

The present study has unveiled that teaching through graphic organizers
significantly enhanced the achievement, retention, and problem-solving ability in
Geography among secondary school students as compared to the conventional

method of teaching.

The studies conducted by Cahyani et al. (2021), Mehta (2016), Totappa et al.
(2016), Kamble and Tembe (2012), Alan (2009), and Clark(2007) on the effect of
graphic organizers on problem solving ability skills revealed that there was a
positive effect of graphic organizers on problem solving ability skills of the students.
The results of the studies conducted by Tandog and Bucayong (2019), Odewumi et
al. (2019), Kaur and Kamini (2018), Kansizoglu (2017), Gordon (2014), Antoine
(2013), Eissa (2012), Malik and Zaman (2012), Karakuyu (2010), Asan (2007),
Kirschbaum (2004), and Schweitzer (1995) found that graphic organizers are more
effective than the conventional method of teaching in terms of academic

achievement.

According to Samba et al. (2020), and Djudin and Amir (2018) the graphic
organizer enhanced students' achievement, critical thinking and metacognitive
knowledge. Rani (2020), Ezeudu (2013), Gill (2004), and Smith (1993) found that
the instructional material based on graphic organizers was more effective than the

traditional method of teaching in relation to achievement, and retention. The results
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of the studies conducted by Zercie (2005), Altin (2002), DiCecco and Gleason
(2002), and Mazure (1996) also revealed that the use of Graphic Organizers had a

positive impact on the retention and recall of factual information and concepts.

The above mentioned studies align with the findings of the present study,
“Effectiveness of Certain Instructional Strategies based on Graphic Organizers on
Achievement, Retention and Problem Solving Ability in Geography among
Secondary School Students” providing further support for the efficacy of utilizing

graphic organizers in Geography education.
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GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

LESSON TRANSCRIPTS BASED ON GRAPHIC ORGANIZER

RESHMAPT Dr. K RAMAKRISHNAN

Research Scholar Rtd. Associate Professor

GCTE Kozhikode GCTE Kozhikode
Preliminary Deatails

Name of Teacher: Reshma P T Name of School : GVHSS Madappally

Subject : Geography Class (IX

Unit : Sun: The Ultimate Source Duration : 45 Minutes

Presentation of

Phase 1 Graphic
Organizer

. Presentation of
Graphic Phase 2 Learning Task or

Organizer VEIERE]

Strengthening

Phase 3 congnitive
organization

Topic 1: Solar Radiation

Learning objective : Enable the learners,
o to identify the elements of weather and climate

e to comprehend the relationship between aphelion and
perihelion and illustrate them

e to construct the idea of insolation
Graphic organizers used:

e Concept map :to identify the elements of weather and
climate

e Main idea web :to comprehend the relationship between
aphelion and perihelion

e Venn diagram :to understand the differences and similarities
of aphelion and perihelion
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Syntax
Phase I — Presentation of Graphic Organizer

https://www.youtube.com/watch?v=0PCJI808xvk

Teacher shows the video on elements of weather and climate, and asks the
students that,

Students watch the video and elicit the ideas. Teacher collect the responses of
students and consolidated that

Teacher explains the elements of weather and climate by showing pictures.

By showing a graphic organizer, teacher conclude that the main elements of
weather and climate are temperature, pressure, winds, humidity, clouds and
precipitation.




ﬂppendices

Among the elements of weather and climate, teacher discuss about solar radiation.
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Phase II — Presentation of the Learning Material

Teacher asks the students that,

Students raise the responses that,

Teacher collect the responses from students and explain that

Teacher shows pictures of aphelion and perihelion.

aphelion
P
- !
i s
#: v
.-"f P
- -
III'.ul'* - ,,r'ﬂ
I ..--"'f-

perihelion




ﬂppendices

Phase III — Strengthening Cognitive Structure

Teacher presents a graphic organizer of aphelion and perihelion, helps students
to strengthen their cognitive structure.

DEFINITION

POINT ON ORBIT

DISTANCE
BETWEEN EARTH
AND SUN AT THE

POINT

s mulhion miles

APPROACHING
THE POINTS BY
EARTH

On 4th July every ye:

After one minute teacher divides the students in to two groups, one group is
named as aphelion and one group is perihelion. And two groups are tell their
specialities. Teacher conclude the activity that,

During its revolution around the sun, the earth is farthest from
the sun (152 million km) on 4™ July. This position of earth is
called aphelion. On 3™ January the earth the nearest to the sun
(147 million km). This position of earth is called perihelion.

Follow up Activity

Using Venn diagram, write the similarities and differences of aphelion and
perihelion.

Choose your answer from the phrases given below;

a) farthest from the sun b)152 million km away from the sun
c) nearest to the sun d) happens in early of January

e) points in the orbit of the sun £)147 million km away from the sun
g) happens in early of July




Efficacy of Certain Graphic Organizers

-

Topic 2: Variability of Insolation

Learning objective: Enable the learners,

¢ to identify the passage of solar radiation through the atmosphere
e to understand the variability of insolation at the surface of the earth
e to construct the idea of equinox and solstices

Graphic organizers used:

e Fish bone diagram :to identify the factors that cause the variability

of insolation at the earth’s surface

e Main idea Web : to construct the idea of equinox and solstices
e Dash board diagram:to understand the variability of insolation at the

earth’s surface

Syntax
Phase I — Presentation of Graphic Organizer

Teacher shows the pictures related to the solar radiation and asks students that

what are seen in this picture?

North Pole

Low Angle

Most Directly

Low Angle

South Pole
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Teacher collect the responses and explain the variability of insolation at the
surface of the earth. The amount and the intensity of insolation vary during a
day, in a season and in a year.

Students express their responses. Teacher collects the response from students
and explains that,

Yes, some factors that cause the variations in
insolation, they are rotation of earth, length of the day,

angle of inclination of sun’s rays and transparency of

atmosphere.

Teacher presents a graphic organizer of the factors that cause the variability of
insolation.

Students can strengthen the cognitive structure with the help of graphic
organizer.

The angle of earth axis 661/,° 0 Equinox

Latitudinal differences

Higher aititudes get slant rays
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Phase II — Presentation of the Learning Material

Teacher asks the students that,

Students raise their responses, teacher collect the responses and present the

idea of equinox and solstices. And also shows a table of the variations in the

duration of the day at different latitudes of solstices.

Latitude 00 20° 40° 60° 90°
Dec 22 12hr 10hr 48m Ohr 8&m 5hr 33m 0
June 21 12hr 13hr 12m 14hr 52m 18hr 27m 6 months

Teacher divide the students in to groups and let them asks;

By showing a graphic organizer teacher helps the students to strengthen the

concept of equinox and solstices.

EQUINOX

Equinox is the time when
Sun's path is nearest to the
Earth's equator

HEEEEEESESENEEEEESESSEESEEN
Mark the beginning of spring
and fall

Do not change the length of
days and night

Phase III — Strengthening Cognitive Structure

SOLSTICE
H S EFEEE S S EEEEEEEEN
Solstice is the time when
the Sun's path is farthest
north or south from
Earth's equator
HEENEESEEEREESSSEEEEEESEN
Happen during summer
and winter

Resultin changes in the
length of day and night

Teacher use a graphic organizer of the factors that cause the variability of

insolation, to conclude the topic and students can easily understand the

concept of variability of insolation.
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Variation of Insolation

Low angle of
incoming sunlight

[ % o
- Insolation can vary
- —- - (£ = Tropicof by changes in its
Cancer .
intensity and
Sunlight directly 0

overhead K duration.
Tropic of
Capricorn

Low angle of
incoming sunlight

Follow up Activity

Write the factors that causes the variability of insolation in the fish bone
diagram given below;

SOSUN
7

[ I

Topic 3 : Heating and Cooling of Atmosphere

Learning objective: Enable the learners,

e to identify the four ways of heating and cooling of atmosphere
e to understand the differences of insolation and terrestrial radiation

e to define conduction, convection, advection and terrestrial radiation.
Graphic organizers used:

e flow chart : to identify the four ways of heating and cooling of

atmosphere

e main idea chart : to understand the idea of conduction, convection,

advection and terrestrial radiation

e spider map : to strengthen the idea of four ways of heating and

cooling of atmosphere
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Syntax
Phase I — Presentation of Graphic Organizer

Teacher checks previous knowledge of students with the help of some pictures
related to the topic. Teacher explains the topic with the help of graphic organizer.

Teacher presents the topic with lecturing and illustrating with suitable

graphic organizer.

Heat moves from
S‘e‘ hotter to colder
a““a(\ areas by...
Convection Conduction Radiation
Warm air or Squid Touching Heat travels in

rises & cooler sinks waves, like a fire

Heat changes
objects by...

Change in
Temperature

Change in Size Change in State

Increased heat
makes a solid turn

Increased heat

Increased heat = makes objects

higher expand, decreased to aliquid and a
temperature makes them squid turn to a gas
contract

Phase II — Presentation of the Learning Material

Teacher presents the learning material by using the graphic organizer.

-
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Conduction

Heat is transferred
to that part of the
atmosphere close to
the hot surface of
the earth.

Convection

Heated air expands
and rises up.

Advection

Horizontal transfer
of heat by wind.

Terrestrial
Radiation

Heat is transferred
from the surface of
the earth to the
outer space in the

form of long waves.
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Phase III — Strengthening Cognitive Structure

Teacher explains the learning material with the help of graphic organizer.

Conduction takes place when two bodies of unequal temperature are
in contact with one another, there is a flow of energy from the warmer to
cooler body. The air in contact with the earth rises vertically on heating in the
form of currents and further transmits the heat of the atmosphere. This
process of vertical heating of the atmosphere is known as convection. The
transfer of heat through horizontal movement of air is called advection. The
re-radiation of energy from the surface of the earth back to the outer space in

the form of long waves is called terrestrial radiation.

Teacher asks the students to fill the given table of heat transfer of atmosphere.

Heat Transfer | Conduction | Convection | Advection | Radiation

Defintion

Example

Draw a picture

Follow up activity

Write the four ways of heating and cooling of atmosphere in the spider map

given below;
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Topic 4 : Heat Budget of the Earth

Learning objective: Enable the learners,

e to identify reflection, scattering, and absorption
e to understand and illustrate heat budget of the earth
e to define albedo of earth

Graphic organizers used:

e main idea diagram : to define the heat balance of earth

e main idea chart : to understand the heat budget of earth

e concept map : to strengthen the idea of heat budget of earth
Syntax

Phase I — Presentation of Graphic Organizer

Teacher shows the pictures related to the heat balance and asks

students that what are seen in this picture?

heat input from
the Sun

i o

Warms

Earth
Cools
balance, the Earth’s average

Teacher collect the responses from students and explain that when there is
balance, the earth’s average temperature will be stable. Teacher makes a
good rapport with the students by showing graphic organizer and checks
previous knowledge. The earth as a whole does not accumulate or loose heat,
it maintains its temperature. This can happen only if the amount of heat
received in the form of insolation equals the amount lost by the earth through

terrestrial radiation.
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Phase II — Presentation of the Learning Material

Teacher presents learning material by using graphic organizer.
Consider the total amount of insolation reaching the outer surface of the
atmosphere as 100 units. While passing through the atmosphere some
amount of energy is reflected, scattered and absorbed. Only the remaining
part reaches the earth surface.

40%
Radiated
from H.0,

ozone, CO, 109

Scattered

to space Incoming solar 20%

rachalon Radiated
e 23% from clouds

Absorbed by air,
H-0, ozone,
clouds, dust

. Absorbed by
ozZone

Reflected
‘by surface 47%

Conduction
Latent heat

Teacher presents the learning material with the help of graphic organizer.
Phase III — Strengthening Cognitive Structure

Teacher explains heat budget, by using a graphic organizer, that help

the students to strengthen the cognitive structure.

Amount of energy reflected b . . . L. .
&8y y 35 unit | Direct terrestrial radiation |17 unit
the atmosphere

Energy reaching earth’s surface |51 unit | Radiation from atmosphere |48 unit

E

nergy absorbed by the 14 unit

atmosphere

Total energy received by the Total energy radiated back
atmosphere and surface of the 65 unit | from the earth’s surface 65 unit
earth and the atmosphere

Teacher asks students to prepare a note based on the table and graphic

organizer.
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Follow up activity

Write the four ways of heating and cooling of atmosphere in the spider map

given below;

Topic 5 : Factors controlling Air Temperature

Learning objective: Enable the learners,

e to understand different factors controlling the air temperature
e to identify the instrument used to measure air temperature
e to understand the differences between diurnal range of temperature
and annual range of temperature
Graphic organizers used:

e concept map : to identify the instrument used to measure air
temperature

e flow chart : to understand the different types of temperature
calculations

e main idea diagram : to calculate mean daily and mean annual range
of temperature.
Syntax

Phase I — Presentation of Graphic Organizer

Teacher checks previous knowledge of students by showing some
pictures and videos of air temperature.




ﬂppendices

Teacher explains that, temperature is the degree of hotness of the
atmosphere. It is from the weather condition at 2pm that the meteorologists
measure the maximum temperature of a day. The minimum temperature is
taken just before the sunrise.

Air temperature

Measured in units of Calculated as

Measured with

C# Fahrenheit [ | ‘ Mean daily
‘ Diurnal range
<':|| Celsius or centigrade I ‘ Mean monthly
‘ Mean annual

<:.:: Kelvin ‘ Annual range

Phase II — Presentation of the Learning Material

Teacher presents the topic, temperature calculations with the help of a graphic

organizer.
Temperature calculations
Mean daily temperature max. temperature + min. temperature
2
Daily range of temperature max. temperature — min. temperature

sum of mean daily temp. of a month

Mean monthly temperature
no of days in the month

Mean annual temperature sum of mean monthly temp. in year
12

Annual temperature range max.mean monthly temp.

min.mean monthly temp.

Teacher explains temperature calculations with the help of graphic organizer.
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Phase IIIl — Strengthening Cognitive StructureTeacher explains the topic,
factors influencing distribution of temperature with the help of a
graphic organizer.

DISTANCE FROM LATITUDE AIR MASS
SEA
FACTORS
AFFECTING
TEMPERATURE
DISTRIBUTION
ALTITUDE OCEAN CURRENTS

Teacher explain that the temperature of air at any place is influenced by 1) the
latitude of the place, ii) the altitude of the place, iii) distance from the sea, the
airmass circulation, iv) the presence of warm and cold ocean currents, v) local

aspects etc.

Follow up Activity

Asks students to calculate mean daily and mean annual range of temperature

and write in the chart given below;
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Appendix A2

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)
LESSON TRANSCRIPTS BASED ON
CONVENTIONAL METHOD OF TEACHING

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Preliminary Deatails

Name of Teacher: Reshma P T Name of School : GVHSS Madappally
Subject : Geography Class (IX

Unit : Sun: The Ultimate Source ~ Duration

Topic : Solar Radiation Date

Learning Outcomes

e toidentifytheelementsofweatherandclimate
e tocomprehendtherelationshipbetweenaphelionandperihelion
e toconstructtheidea ofinsolation

Content Analysis
Terms:

Insolation, Aphelion and Perihelion
Concepts:

Solar Radiation - The earth receives almost all of itsenergyfromthesun
Definition:

The energy received by the earth from sun is known as solar radiation
Values and Attitude:

Appreciates the atmospheric processes in retaining life on earth
Learning Strategy:

Discussion, activity
Learning Resources:

Powerpoint presentation, globe, reading material
Previous Knowledge:

Variation of temperature on earth
Expected Product:

Learners can illustrate aphelion and perihelion
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Learning Experiences

Responses

INTRODUCTORY ACTIVITY

Teacher begins the class through casual talk with students. Teacher
shows a video and asks them to identify the elements of weather and
climate. Among the elements of weather and climate, teacher discuss
about solar radiation. The earth receives almost all of
itsenergyfromthesun,itisinshortwavelength. The energy received by
theearthis known asincoming solar radiation whichin short is known as
insolation. Teacher asks the students that identify the hottest month and
coldest month.

DEVELOPMENTAL ACTIVITY
Activity 1:

Teacher lightning a candle at center of the class and marks two lines on
the floor The first line is very far from candle second one is very closer
to candle which can feel the temperature from the candle flame very
easy. Class divided in to two groups and teacher asks students to feel the
candle flame temperature. From students response teacher explains that
energy transfer through radiation it’s because closer line students feel
more temperature but they not touch the flame.

Activity 2:

Teacher shows a picture and divides the students in to group, and asks
the questions

1. What are the terms you noticed in this picture?
2. What is the difference between aphelion and perihelion?

Teacher conclude the activity that the solar output received at the top
ofthe atmosphere varies slightly in a year due to the variations in the
distance between the earth and sun. Perihelion is the point in an orbit
that is the nearest point to the sun. Aphelion is the point in an orbit that
is the farthest point from the sun.

Activity 3:

With the help of reading material teacher explains aphelion and
perihelion. Teacher divides the students in to two groups, named as
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aphelion and perihelion. After discussion write about aphelion and
perihelion.

Teacher conclude the activity and collect responses from students.
During its revolution around the sun, the earth is farthest from the sun
(152 million km) on 4 July.This position of earth is called aphelion. On
31y anuary the earth the nearest to the sun (147 million km).This
positionof earth iscalled perihelion.

CONCLUDING ACTIVITY

Write about the features of aphelion and perihelion, using the given
hints.

a) farthest from the sun b)152 million km away from the sun
c) nearest to the sun d) happens in early of January

e) points in the orbit of the sun ~ 1)147 million km away from the sun

g) happens in early of July

FOLLOW UP ACTIVITY

Explain the significance of aphelion and perihelion in relation to the
changing seasons on earth




Efficacy of Certain Graphic Organizers



ﬂppendices

Appendix B1

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)
(DRAFT ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX  Subject: Geography Unit: Sun the Ultimate Source Max Mark:30 Time:1Hr

General Instructions:

» This test paper consists of 30 questions
» Answer all the questions. Each question carry 1 score
» No negative marks for wrong answers

1. What happens to the wind speed if there is less friction?

a) Will be more b) Will be less
c) Constant d) No change
2. Dense opaque clouds do not transmit sunlight. Which?
a) Cirrus b) Nimbus c) Stratus d) Cumulus
3. By which process is the atmosphere mainly warmed?
a) Solar radiation b) Terrestrial radiation
c) Reflection d) Scattering
4. What is the name of the storm that descends like the trunk of an elephant?
a) Tornado b) Hurricane
c¢) Willy Willis d) Typhoon

5. What wind would you feel if you were in a valley at night?
a) Mountain breeze b) Valley breeze c) Sea breeze d) Land breeze

6. What happens to relative humidity if the temperature in an area rises suddenly?

a) increases b) decreases
c¢) Constant d) Varying
7. What causes tropical cyclones to rotate?
a) Gravity b) Friction
¢) Coriolis effect d) Tension force

8. What is the primary purpose of a barometer

a) measuring temperature b) measuring humidity
C) measuring air pressure d) measuring wind speed
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9. Which of the following is a planetary wind?

10.

11.

12.

13.

14.

15.

16.

17.

18.

a) Monsoon b) Loo
c) Westerlies d) Tornado
What is the geographical importance of January 3™?

a) The Sun will be at the tropic of cancer
b) The Sun will be over the equator

c) Earth is located nearest to the Sun

d) Earth is located farthest from the Sun

Coastal areas have ............. rainfall than inland areas.

a) More b) Less

¢) No change d) None of these

Write the single term for the radiation from the sun to the earth.

a) Insolation b) Terrestrial radiation

c¢) Reflection d) Absorption

What happens to atmospheric pressure when the sky becomes cloudy?
a) Increases b) Decreases

c¢) No change d) None of these

The amount of actual water vapor present in the atmosphere is known by what
name?

a) Absolute humidity b) Relative humidity

c¢) Dew point d) Precipitation

If the position of the sun is vertically above the equator what is the name given to
this condition?

a) Solstices b) Equinox

¢) Spring d) Seasons

What type of wind is monsoon in India?

a) Westerlies b) Seasonal wind
c¢) Local wind d) Trade wind

By what name is the continuous circulation of water through the hydrosphere,
lithosphere and atmosphere?

a) Water circulation b) Hydrologic cycle
¢) Hydro-equilibrium d) Precipitation
Which of the following is not a form of precipitation?

a) Snow b) Fog
¢) Rain d) Frost



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
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Atmospheric pressure in tropical regions as compared to colder regions?

a) Will be less b) Will be more
c¢) No change d) Will be equal

The annual range of temperature is defined as the:

a) Difference between the highest and lowest temperatures recorded in a day
b) Average temperature recorded over the course of a year

c¢) Difference between the highest and lowest temperatures recorded in a year
d) Temperature range during the summer season

Dew point is a measure of?

a) Atmospheric pressure b) Air temperature

c¢) Relative Humidity d) Moisture content in the air

What inferences can you make when the isotherms are widely spaced?
a) The temperature will be less  b) The temperature will be more

c¢) No change d) None of these

The regions near the earth's surface get warm even after sunset, why?
a) Due to solar radiation b) Due to terrestrial radiation

c¢) Due to convection d) Due to conduction

Which of the following is the albedo of the earth?

a) amount of radiation absorbed by the atmosphere

b) Terrestrial radiation

c) amount of radiation reaching the earth

d) reflected amount of radiation before reaching the earth

The temperature in the troposphere decreases by one degree Celsius for every 165
meters of altitude. What is the name of this process?

a) Normal lapse rate b) Isotherm

c¢) Inversion of temperature d) Air drainage

Why is there temperature inversion in mountainous regions?

a) Due to air drainage b) Due to dust particles

c¢) Due to gravity d) Due to water vapor

The air that forms over vast oceans and open areas is known by what name?
a) Humidity b) Airmass

c) Precipitation d) Pressure

The small round pieces of ice that fall from the sky like rain are known by what
name?

a) Rain b) Hail

c) Frost d) Fog
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29. The leeward side of a mountain is often referred to as the?
a) Rain shadow side b) cloudy side
¢) windy side d) equatorial side

30. Cirrus clouds are most likely to form at what altitude?

a) Below 5000 feet b) between 5000 and 10000 feet
¢) Above 20000 feet d) at ground level
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ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)
(DRAFT MALYALAM)
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Appendix B2

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)
(FINAL ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX  Subject: Geography Unit: Sun the Ultimate Source  Max Mark: 25 Time:1Hr

General Instructions:

» This test paper consists of 25 questions
» Answer all the questions. Each question carry 1 score

» No negative marks for wrong answers

1. Dense opaque clouds do not transmit sunlight. Which?

a) Cirrus b) Nimbus
c) Stratus d) Cumulus

2. By which process is the atmosphere mainly warmed?
a) Solar radiation b) Terrestrial radiation
c¢) Reflection d) Scattering

3. What is the name of the storm that descends like the trunk of an elephant?
a) Tornado b) Hurricane
c) Willy Willis d) Typhoon

4. What wind would you feel if you were in a valley at night?
a) Mountain breeze b) Valley breeze
c) Sea breeze d) Land breeze

5. What happens to relative humidity if the temperature in an area rises suddenly?

a) increases b) decreases
c¢) Constant d) Varying
6. What is the primary purpose of a barometer
a) measuring temperature b) measuring humidity
C) measuring air pressure d) measuring wind speed

7. Which of the following is a planetary wind?

a) Monsoon b) Loo
c) Westerlies d) Tornado
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8. What is the geographical importance of January 319

a) The Sun will be at the tropic of cancer
b) The Sun will be over the equator

c) Earth is located nearest to the Sun

d) Earth is located farthest from the Sun

9. Write the single term for the radiation from the sun to the earth.

a) Insolation b) Terrestrial radiation
c¢) Reflection d) Absorption
10. What happens to atmospheric pressure when the sky becomes cloudy?
a) Increases b) Decreases
c¢) No change d) None of these
11. The amount of actual water vapor present in the atmosphere is known by what name?
a) Absolute humidity b) Relative humidity
c¢) Dew point d) Precipitation

12. If the position of the sun is vertically above the equator what is the name given to
this condition?

a) Solstices b) Equinox
¢) Spring d) Seasons
13. What type of wind is monsoon in India?
a) Westerlies b) Seasonal wind
c¢) Local wind d) Trade wind
14. Which of the following is not a form of precipitation?
a) Snow b) Fog
¢) Rain d) Frost
15. Atmospheric pressure in tropical regions as compared to colder regions?
a) Will be less b) Will be more
c¢) No change d) Will be equal

16. The annual range of temperature is defined as the:
a) Difference between the highest and lowest temperatures recorded in a day
b) Average temperature recorded over the course of a year
c¢) Difference between the highest and lowest temperatures recorded in a year
d) Temperature range during the summer season

17. Dew point is a measure of?

a) Atmospheric pressure b) Air temperature
c¢) Relative Humidity d) Moisture content in the air



18.

19.

20.

21.

22.

23.

24.

25.

What inferences can you make when the isotherms are widely spaced?

a) The temperature will be less  b) The temperature will be more

c¢) No change d) None of these

The regions near the earth's surface get warm even after sunset, why?
a) Due to solar radiation b) Due to terrestrial radiation

c¢) Due to convection d) Due to conduction

Which of the following is the albedo of the earth?

a) amount of radiation absorbed by the atmosphere

b) Terrestrial radiation

c) amount of radiation reaching the earth

d) reflected amount of radiation before reaching the earth

ﬂppendices

The temperature in the troposphere decreases by one degree Celsius for every 165

meters of altitude. What is the name of this process?

a) Normal lapse rate b) Isotherm
c¢) Inversion of temperature d) Air drainage

Why is there temperature inversion in mountainous regions?

a) Due to air drainage b) Due to dust particles

c¢) Due to gravity d) Due to water vapor

The small round pieces of ice that fall from the sky like rain are known by what
name?

a) Rain b) Hail

c) Frost d) Fog

The leeward side of a mountain is often referred to as the?

a) Rain shadow side b) cloudy side

c¢) windy side d) equatorial side

Cirrus clouds are most likely to form at what altitude?

a) Below 5000 feet b) between 5000 and 10000 feet
c¢) Above 20000 feet d) at ground level
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ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)
(FINAL MALAYALAM)

RESHMAPT Dr. K RAMAKRISHNAN
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¢) EoflofloaIemM TVDEEIG2R0
d) gyololoaiomio Mmbal (aidlaneile{lenea]s;an TVDEId2R0

21. 6(S9Ga[oMVanlOlnAI @oalmlel 80600 165 2198 Woelene B0} Ui
OAVTIAHUYMT ag)MN CEOIWIMTI BH)OWIAM). DD (al(GlVWOS GalHOD)?
a) GMOAAM@3 eaIms G0gY b) Cvamoaleo6l
C) ®2aleeQlalol™myo d) aymldwamo

22. al@Q® (aIGRUEBSI3 0010601 oDENBIBIAND )TN )06 ?
a) QW) MIBWAMo &O6Mo b) ©al10SlalselErud &006Mmo
C) NOYDIOBHBaHEMoO HOD6MO d) ®elenioatialo &006Mo

23. 29 ©alQ}MN® GaldHL! @YBINMEM) WMo AIL)AN HaI0lW DOINE Haf)aTV
HHaUEMEBBUS aB® GaldlTd @ROIWe|SIAM)?

a) o9 b) @eilajeo
C) ®)aHO®o d) msmdaenn
24. a1BQIOODIG3 $0g AwM@IOG )@1BAIN00 O Galdl@d @ROIWA|SIAN)?
a) a9MIPT3 QIUdo b) cacenay®n0® Alvdo
C) :OQ)BS8 QlUdo d) ;)@Wwyco6aI0 QIUdo

25. a©® QWOAHILEM MIOM GACLIEBUE 0)nlea|SOM TVLIWIM?
a) 5000 @PSIVIG3 @®I6)¢ b) 5000 M)o 10000 @RSlEN0 MHSWIGI

C) 20000 @PS1HS 2B)HHSITI d) @omloailcs
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Appendix B3

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)

RESPONSE SHEET

Name of the student: ........coooieieeeeiaiiiiiiaann, Gender: Male / Female

Put [v'] mark only on the box corresponding to the right answer

Eg:-If the right answer is C

A B cv'| D

Q. Q.

NO NO

1 A B C D 15 A B C D
2 A B C D 16 A B C D
3 A B C D 17 A B C D
4 A B C D 18 A B C D
5 A B C D 19 A B C D
6 A B C D 20 A B C D
7 A B C D 21 A B C D
8 A B C D 22 A B C D
9 A B C D 23 A B C D
10 A B C D 24 A B C D
11 A B C D 25 A B C D
12 A B C D

13 A B C D

14 A B C D ;-SSQIE'
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Appendix B4

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)

SCORING KEY
English

b) Nimbus

b) Terrestrial radiation
a) Tornadoe

a) Mountain breeze

b) Decreases

C) measuring air pressure
c) Westerlies

c) Earth is located nearest to the Sun

A S R

a) Insolation

—_
S

. b) Decreases

11. a) Absolute humidity
12.b) Equinox

13.b) Seasonal wind

14. d) Frost

15. a) will be less

16. c) Difference between the highest and lowest temperatures recorded in a
year

17. d) Moisture content in the air

18. a) The temperature will be less

19. b) Due to terrestrial radiation

20. d) reflected amount of radiation before reaching the earth
21.a) Normal lapse rate

22.a) Due to air drainage

23.b) Hail

24. a) Rain shadow side

25.¢) Above 20000 feet
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ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)

> won

© ®©® N o o

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.

SCORING KEY
Malayalam

b) Mo6nimy

b) BDA MIali1ds1@6mMo

a) ©S0(@6MIGI

a) al @U@ 99

b) BO@IM)

¢) (IO M(@BGo BOBHE D

¢) alta 1 @O0 6BRU3

o) B MEIBMIS @RSYOD MO 1O Gl
a) MO8 1emo

. b) S0

a) GHHNURI @3B

b) MVAI(MEBBU3

b) B>01 1M 6BRU3

d) @U@0

a) HIOUO @1 H6)0

0) 80 UGHOM T3 GOAINUSIOT I a0 OWBEMDMo IO
D0Q MIalMLIEU3 MM LRSS (Y@M

d) AoNileel env@alo

a) Mdalo HHYOCUOW @ 1H6)0

b) BDA MIalNilds1@6mMo B:006emMo

d) @ eeIomo MMWal (@ a0eNafle06aiS)M MDEEIMBEE20

a) GMIBA®@I LI0qT GNY

a) (U0W) MBUWAMoO BHIEMoO

b) @Lilq]¥o

a) a9M1Y@3 Moo

¢) 20000 @S 106) MYHHE @3
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Appendix C1
GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (POSTTEST)
(DRAFT ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX  Subject: Geography Unit: Sun the Ultimate Source  Max Mark: 30 Time:1Hr

General Instructions:

» This test paper consists of 30 questions
» Answer all the questions. Each question carry 1 score
» No negative marks for wrong answers

1. What would the pressure gradient be if there was no significant pressure
difference in adjacent regions?
a) Pressure gradient will be more
b) Pressure gradient will be less
c¢) There is no change in pressure gradient
d) The pressure gradient will always change
2. Dark rain clouds found at low altitudes are known by what name?
a) nimbus b) circus
¢) cumulus d) stratus
3. As the air temperature increases, the air heats up, expands and rises. What is the
name of this process?

a) Convection b) Advection

c¢) Conduction d) Terrestrial radiation
4. Which of the following cyclones has the highest speed?

a) Hurricane b) Tornado

c¢) Typhoon d) Cyclone

5. If you get a cold breeze while sitting on the beach during the day, what kind of
breeze is it?

a) Sea breeze b) Land breeze
¢) Mountain breeze d) Valley breeze
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10.

11.

12.

13.

14.

Assume that the relative humidity in the atmosphere is 100%. So what happens to
atmospheric temperature?

a) Atmospheric temperature decreases

b) Atmospheric temperature increases

c¢) Atmospheric temperature will be constant

d) No change in atmospheric temperature

Which of the following would be the climate of the center known as the eye of the
cyclone?

a) Rain with thunder and lightning b) Light wind and clear sky

c¢) Extreme weather of cyclone d) Very fast wind

The level of mercury in a barometer placed in the open air drops suddenly. What
does this indicate?

a) It is going to rain b) It is going to be a storm

c) It is going to be very hot d) It is going to be very cold

What is the direction of trade winds in the Southern Hemisphere if the direction of
Earth's rotation is east-west?

a) Southwest b) Southeast

c¢) Northeast d) Northwest

The solar radiation received by the Earth is higher on January 3rd than on July 4",
Why?

a) Distance between earth and sun is less on July 4

b) Distance between earth and sun is more on July 4

c¢) Distance between Earth and Sun is less on January 3

d) Distance between Earth and Sun is more on January 3

Which type of rainfall occurs in the equatorial regions and in the continental
interior of the Northern Hemisphere?

a) Orographic rainfall b) Convectional rainfall

c¢) Frontal rainfall d) Cyclonic rainfall

Which of the following has the greatest influence on the intensity of solar
radiation?

a) Altitude above sea level b) Nature of topography

¢) Wind d) Latitude

What causes different types of clouds to form at different altitudes in the
atmosphere?

a) Difference in temperature b) Difference in temperature and pressure

c) Difference in pressure d) Difference in humidity

What is the relative humidity at saturation?

a) 10% b) 70% c) 90% d) 100%



15.

16.

17.

18.

19.

20.

21.

22.

23.
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During an equinox, which of the following is true?

a) the earth is closest to the sun

b) the earth is farthest from the sun

c) the earth's axial tilt is inclined towards the sun
d) the axial tilt is not inclined towards the sun

Which region is well known for its monsoon season?

a) Sahara desert b) Amazon Rainforest
c¢) Arctic Tundra d) Indian Subcontinent

Evaporation is the process by which:

a) Liquid water is converted into ice

b) Water vapour condenses to form clouds

c¢) Liquid water changes into water vapour

d) Water vapour absorbs sunlight

If atmospheric air rises suddenly and cools to form..........

a) Mist b) Mist

c¢) Hail d) Snow

A cool and cloudy day, weather forecasters predict that a high pressure system
will move into the region during the next 24 hours. What weather will this system
bring to the area?

a) Storm b) Sunny

¢) Snow d) Hot

If the temperature at sea level is 30 degrees Celsius, what will be the temperature
at an altitude of 1000 meters?

a) 18°C b) 20°C c) 17°C d) 19°C
Which of the following is dew point?

a) The amount of actual water vapor in the air

b) Air that has reached saturated condition

c) Low pressure system in the lower atmosphere
d) Temperature required for air to reach saturation

Isotherms are more or less parallel in the Southern Hemisphere than in the
Northern Hemisphere. What is the reason?

a) Because it is warmer in the Northern Hemisphere

b) Because land area is more in Northern Hemisphere

c) Because it is warmer in the Southern Hemisphere

d) Because land area is more in Southern Hemisphere

The process of heat transfer horizontally by wind is known by what name?

a) Conduction b) Convection c¢) Solar radiation  d) Advection
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24.

25.

26.

27.

28.

29.

30.

Part of the solar energy is reflected from the Earth into space. By what name is it
known?

a) Terrestrial radiation b) Solar radiation ¢) Albedo d) Heat loss

If the maximum temperature of a region is 23°C and the minimum temperature is
13°C, what is the annual range of temperature of that region?

a) 8°C b) 6°C c) 5°C d) 4°C

Which of the following is the most suitable situation for the inversion of
temperature to occur?

1) Long nights

i1) Cloudy sky

ii1) Calm and steady air

iv) Dry air

a)iandii b) i, ii and iii ¢) i, iii, and iv d) 1, iii and iv

cT is one of the letter codes indicating the type of air mass, identify it and write
the correct name?

a) Tropical oceans b) Tropical continents

c) Polar oceans d) Polar oceans

If the temperature of the air is warm, its humidity decreases and becomes ..........

a) Rain b) Sleet

c¢) Hail d) Snow

The rain shadow region is associated with which of the following rainfall?
a) Cyclonic rainfall b) Orographic rainfall

c¢) Convectional rainfall d) Frontal rainfall

Precipitation from cirrus clouds does not reach the earth's surface. What are the
reasons?

1) Due to low density

i1) Due to less amount of water vapour

i11) As the vapor turns into ice crystals

iv) As evaporation takes place

a)iand ii b) ii and iii

¢) 1, ii, iii and iv d) none of these



ﬂppendices

ACHIEVEMENT TEST IN GEOGRAPHY (PRETEST)
(DRAFT IN MALAYALAM)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX  Subject: Geography Unit: Sun the Ultimate Source  Max Mark: 30 Time:1Hr

Dald®) MIQCGUI6EBU3:
® DD HSAY Cala|GlG3 30 Galo3y6BU3 @RSEEIWIGIEe)IN)
® 0L GaldBYEBUBHEN)0 OOMOO M@, OGO GaloB3§OMIIM)o 1 MVEHHIAQ

26n20W10len)o

* HOQWV POMOEBUBHY HMWQIAT @AHE el

1. qualal (alGBU0EEBEIT AG3OTIM  HIOYROV ATV ELIHITE 283HaIBlal
QOMENILIo af)(ald0000WGH6)0?
a) 233 ©aIGlQl MOMENILIo &)S)®EI0W]Blee)o
b) 233 ©2161Ql @OMeENILlo @)0AWV1B1Ee)0
¢) 233mal0lal MOMENILIOMIGI 20Q6N30s1e]
d) 2d3 eal10lal momenielo M001OEHINEIBIBN)0
2. @$an  all@oMEBEIT  HOEMOS)AN  DO}NE  APCACLIBBUY  aB®  GaldlGd
@ROIWO]SIaM)?
a) mlosnuay b) amvload
C) SLDEImS d) adsogad
3. @RMOIEH ©DAHMOA! &)S)EMI0UE QADW) 2SS allsler)®d®io Alle:rSlend:W)o
ORI} HalOEBB)BHW)0 HalQIM). OV (al(GlQWEE alOW)AN GaloO)?
a) uoaladMo (convection) b) @wElalnomo (advection)
¢) mommo (conduction) d) emoailesleemo (terrestrial radiation)
4. @30 OISO 2))9eNE600Q)HSIT aG@IMIEM CAUND® aBQAljo &h)S)OC3?
a) a0010HHVIM b) esodemocano

C) ©6San)6em d) ®@eaveg0emd
5. alh@IAOOD Milaflad DElENEMINW @EMO® &0Q 0laEBules  eIElen))
OAIBT BRO aBO @00 HOQOWIBIH6)0?

a) HSOIHOY b) 06609
C) aldaI® &0Q d) @o$aio 09

6. @RADOTHUADIOL! BRYCaIHHUlS @YAB® 100% @YHEMNAD  HOYD)dh. @G JOUd
@RMO1EH ©DHR0QIM ag)ad) MVoRAINEN)0?
a) @PANOIHH DDaHAOQT BHJOWIAMN)
b) @RMOIEH ODaHROQT &)S)M)
) GRMMOTEH O] MAlERIWVIGen)0
d) @RI 9DHM00NG 20Q@eNEoS;lel
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10.

1.

12.

13.

14.

21)9ellendglond e af)MOIWERS)AD  CHBADIOG  HOLIDAITLO  @IOY
©0S) O AUDT aF@0WB1B6)0?

a) slalaneens &)slo oy
b) eMAl® &»0Qlo GOSN @YWL
¢) aneeilsodleond &leo &oenalmun

d) aIgen CUN®SSIL &g
@00 @RANO1HUOBIGE HAla] 60) I0cdaTgdloal eIVOTINE Ml Halega)
@O9)aM). M@ af)anIOM V)2 ilafleeyan)?

a) @9 QIO Galdd:)aN) b) ©805)8:0Q QIO Galdd)aN)
C) 2l)S )SOM Galod:)aM) d) @R@®16eUMIMENSIB:0M Caldd)aN)

cgdloyes (BaemM Bluo B&19E0 alSIEMI0 G@RYEEMESITE BAHIEMIBRLENIBTINIGI
ey A®OmIe® Gluo ag)mOWV16lee)o?

a) OO lSlemOd b) O®B6 H19H6)

C) QUSHS H19H6) d) aIs®s alsleomod

R)ANVI@ elclee)mm aqumoailsloemo Ml Mmavld  =R)e1nd  Moellemendud
B)S)MLINWGE0)0. af)TNEOE6NS?

a) Rooel 4 M {alw)o MEIMI0 MENENSS @RE:EI0 E)0QI6M)

b) Reeel 4 M) @)2lW)o MV)E M0 MAAIENBS @RBG:EI0 B)S)MEIE)

¢) ®M)aIcl 3 M B0 AVYEIMo MAAIENBS @RG:LI0 BJOQUEM

d) zmaicl 3 M EElw)o MV)OIM)o ®AAILNBS @RB:LI0 &)S)OEIOEM)

B)AWLGO6 (alG3U06EBSlAN0 DOMOIBRLENISOTIINL! QAUMWBHOHB)OS OUI(aIGBUD
e@BSleNo GRMRAINAISIAN A aB@MIEM?

a) al@aI® alyayl b) aqvoalaom alyayl
¢) eewdRIalyal d) 21(HHa® Ayl

®I0Y  OBHIS)OMAUBIT  VDVEANBGICEMODINR @NAUMOY  oBQaho  &)S;OT3
aLIOWIMIBHYAN CLISH:0 A6 ?

a) a3 Mloajled WM)88 9WOo b) B)laldy@lWOS qLIBOAI0
C) #0Q d) @R&HU0000

ARMOIHOMIT  AUGIM® QVOEBSIT QAUI®IMV® @00 GALIEBBUE  ©)alo
OGHIBBOM HO06MEAND)?

a) @Matin0ailenss alymyoavo

b) @matimoaileno adzomlene 988 AlyYoTvo

¢) 233OMIC3 OVB QUL YOTVO

d) ERABOVIG 988 AIy@LOaVo

a)Bl®MOAUMNVI]TI @RYGaldHlE: @RHAB® af)(@WIWVIBIEe)0?
a) 10% b) 70%

c) 90% d) 100%



15. MUREI(@EBBUS (EqUINOX), @IOY HBHIS)OMAUWDITI AB@O6M VOE1?
a) B)all CV)OIEMOS aRBQAl}o @IPS)OMIE

b) @l e M@ MM aBQal)o GRGEIWIEM

¢) B)AlW)OS @Ra@ENEIDNG 21Blal AV} MIGRISE 2IBlaOI31GlEe)aN)

d) @reH1® 2161Ql VO MICRISS aldW)avlel
16. 263V} HOLIOMIM GalD)CHS (alGBUDO?

a) MLand0 n)E)al b) @RIV 2YH60S)E>UB
c) @RASle: ™M d) mamym al-)eIeMWo

17. 6NU0aHalldH06Mo MIOY HBISITMAUDITZ aB® (al(B>1VWo6M):
a) ®elo Haf)aTVOW] MMM
b) ®elnnatialo ceimIgaila) oL@l 0)alna]s)aN)
C) Relo ReINIDaH IR0V B00)aMm)

d) =elnioatinlo MV} IB000OO G@RUIIVEMoO §21QAN)
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18. MMMOIHH QW) HalO5M @O MHSICRIBE DRI  @EMIODOM  ..........

©)010)a]S)aM)
a) ®)aH000 b) msm@dmeron
c) @eilajeo d) oeoo

19. ®EMODY GRCLIDAMA0W 80) (1Mo, @RS 24 MMILOIMSSIG WA
233 MoailwomMo MM (aIG3UETMES MIEBBYOAM) @GHOLIAITLO MIAlSHB®E (alal
2lenam). aB® &HORNAIMA ERVIGIGN)0 D  ALoANWIMo  (AIGBUIETINGE)

O BH6NB)QAUOYIMBY?
a) ©B0S)EH0Y b) eaIVI@3
C) 60 d) ans

20.v)(BW0afld  ©DaHmoal 30 AWIW] OAV@BaUIAV  @EREEME;1GE

DVOOMIG3 DaHROAT af)(@WOWVIGBE6)0?
a) 18°C b) 20°C
c) 17°C d) 19°C
21. @000 (dew point) DAV ag@o6m?
a) aW)ailoal VN3N RLINIDAICIOG @RSl
b) an@l® ERAIMNWVIGE of)TNIW QIOW)
) ERADO1SHUOBIOG @IFBINGI QEMBIGYIN M{MAGE AlyQITUN

d) 0] anGl®OUMOVIB3 Af@MOM GAIENE OatiMOq]

1000 mﬂgé&

22. 9OMOIBRLENIBOTM  @PGaldHla] BHHUIIMOBRLENISOBIGZ TVAOal BOELIG:UD

aBO0SNHO TVAIINOEBBUT @RYSM. BHOVEMEAD)?

a) OMOOGRLENISOWIT3 2NS B)S)DLIOWDNEB06NE

b) 9OMEIBRLENISTMITI BHOBINO E)S}LIOVDIOBI6NS
) B&HIEMOIBELENISOWMIT 2NS E)S}O LIV D)EBI6NS

d) BaHlIMOIBRLENIBTMITE BHOBINO E)S)OLIDVWD)EBI6NS
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23.8:0012nes @louallm @EIOIT3 @dalo AlY0allee)ID (alBlQ B0 CaldlGd GROIW
©aS)am)?
a) MuoMmMo b) aquoalnomo
¢) qumoailasloemo d) @Elalnomo

24.VDVEOIBRROMIOG B0} BOWo GG MWIMMYo YO)MIIBOVAWIGRIBE (TS laneil
HOYAM). DO aB® GalGlGd @RAIWH|SIAM)?
a) @0n aflesloemo b) avmoeaileleemo
C) @R)DTINIGAI d) ®oaIMayfo

25.60) (IGBUIHMD &)SIW MIalm@lel 23 WUl HAV@IaULTVI0, B:J0610M @Ialdilel 13
AWl O&IV@IaHUI V)0 @RYSEMEBITI @R Lmeeuo«mﬂ@ag QANBaHlS:  ®IaldaMD0
)@ @OWIBlE9)0?
a) 8°C b) 6°C c) 5°C d) 4°C

26.®0al ©9AAICT®Y (alR0Ql QENBIGIINDIN MY  OBHIS)OMAUDITE  aF@o6)
aBQaljo @RM)EWILRIAIY MVOa0aI0Y0?
1) 90331y M88 0(@16>u3
i1) GQPLINAI®R0W BRYE>IUD0
iil) vooamAalo Mubloa@IW QW)
1V) QIO QI0W)
a) iand ii b) i, ii and iii
¢) ii, iii, and iv d) 1, iii and iv

27.Q100) TLERIWVWEBBBYOS @O0 HOMIBH)AN GRAHHOD  CBHIWBHSIO3 BANEM  ©O,
MEMOOM @1012J0161010 VOCIWOW Gald agf)9)@)d:?

a) DaHEMERAGIL! TVM)(B63BU3 b) 9atiemeaanlel QAIBE06:03
C) (W)QIIGBUD MVM)(B36B13UY d) (Wwyal (aIGBUD MVM)(B633UB

28.Q100)ailo0d ®oalMlal 2)S)BB®IOEMELITI, @GOG MDAajo H)OOM) ...
@RVm00)am).

a) oy b) avwesw)o aeomIOW)o flUBlmo
¢) @eilajeo d) oeoo
29.09M19@3 GARILI @IOY HBGIS)OMAUVIGE aF® APWIAOV] IMLOA|SIBlEe)AN)?
a) aneeilendg e b) a18q® alyayl
) MVoUaOM Alyadl d) anoozel alge

30.loay  GooelEBElcd MIaMEIS)aN 09 {)AlW)HS DaICIMRIOWIGE af)@MIoIEL.
B006MEBBUS af)HANOOBOHWIEI ?
1) MUO(B® HHIOQAUOVD)OB6NE
i) Mleoallw)es @E8AT &)0AV®) O
iii) M1eoall Oag)M aloe)e:u8 @RV MO0)IMN® BBI6NE
V) enioatinl1e:06Mo MSENMND® OBHO6NS
a) iand ii b) ii and iii
¢) i, ii, iii and iv d) salwwomm)ae]
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Appendix C2
GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (POSTTEST)
(FINAL ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX  Subject: Geography Unit: Sun the Ultimate Source  Max Mark: 30 Time:1Hr

General Instructions:

» This test paper consists of 30 questions
» Answer all the questions. Each question carry 1 score
» No negative marks for wrong answers

1. Dark rain clouds found at low altitudes are known by what name?

a) nimbus b) circus
c¢) cumulus d) stratus

2. As the air temperature increases, the air heats up, expands and rises. What is the
name of this process?

a) Convection b) Advection
c¢) Conduction d) Terrestrial radiation
3. If you get a cold breeze while sitting on the beach during the day, what kind of
breeze is it?
a) Sea breeze b) Land breeze
¢) Mountain breeze d) Valley breeze
4. Assume that the relative humidity in the atmosphere is 100%. So what happens to
atmospheric temperature?
a) Atmospheric temperature decreases
b) Atmospheric temperature increases
c) Atmospheric temperature will be constant
d) No change in atmospheric temperature
5. Which of the following would be the climate of the center known as the eye of the
cyclone?
a) Rain with thunder and lightning b) Light wind and clear sky
c) Extreme weather of cyclone d) Very fast wind
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10.

11.

12.

13.

14.

15.

The level of mercury in a barometer placed in the open air drops suddenly. What
does this indicate?

a) It is going to rain b) It is going to be a storm

c) It is going to be very hot d) It is going to be very cold

The solar radiation received by the Earth is higher on January 3rd than on July 4",
Why?

a) Distance between earth and sun is less on July 4

b) Distance between earth and sun is more on July 4

c) Distance between Earth and Sun is less on January 3

d) Distance between Earth and Sun is more on January 3

Which type of rainfall occurs in the equatorial regions and in the continental
interior of the Northern Hemisphere?

a) Orographic rainfall b) Convectional rainfall

c¢) Frontal rainfall d) Cyclonic rainfall

Which of the following has the greatest influence on the intensity of solar radiation?

a) Altitude above sea level b) Nature of topography

¢) Wind d) Latitude

What causes different types of clouds to form at different altitudes in the
atmosphere?

a) Difference in temperature b) Difference in temperature and pressure
c¢) Difference in pressure d) Difference in humidity

What is the relative humidity at saturation?

a) 10% b) 70% c) 90% d) 100%

During an equinox, which of the following is true?

a) the earth is closest to the sun

b) the earth is farthest from the sun

c) the earth's axial tilt is inclined towards the sun

d) the axial tilt is not inclined towards the sun

Which region is well known for its monsoon season?

a) Sahara desert b) Amazon Rainforest

c¢) Arctic Tundra d) Indian Subcontinent
Evaporation is the process by which:

a) Liquid water is converted into ice

b) Water vapour condenses to form clouds

c¢) Liquid water changes into water vapour

d) Water vapour absorbs sunlight

If atmospheric air rises suddenly and cools to form..........

a) Mist b) Mist c¢) Hail d) Snow
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A cool and cloudy day, weather forecasters predict that a high pressure system
will move into the region during the next 24 hours. What weather will this system
bring to the area?

a) Storm b) Sunny ¢) Snow d) Hot

If the temperature at sea level is 30 degrees Celsius, what will be the temperature
at an altitude of 1000 meters?

a) 18°C b) 20°C c) 17°C d) 19°C
Which of the following is dew point?

a) The amount of actual water vapor in the air

b) Air that has reached saturated condition

c) Low pressure system in the lower atmosphere
d) Temperature required for air to reach saturation

Isotherms are more or less parallel in the Southern Hemisphere than in the
Northern Hemisphere. What is the reason?

a) Because it is warmer in the Northern Hemisphere

b) Because land area is more in Northern Hemisphere

c¢) Because it is warmer in the Southern Hemisphere

d) Because land area is more in Southern Hemisphere

The process of heat transfer horizontally by wind is known by what name?

a) Conduction b) Convection c) Solar radiation  d) Advection

Part of the solar energy is reflected from the Earth into space. By what name is it
known?

a) Terrestrial radiation b) Solar radiation c¢) Albedo d) Heat loss

If the maximum temperature of a region is 23°C and the minimum temperature is
13°C, what is the annual range of temperature of that region?

a) 8°C b) 6°C c) 5°C d) 4°C

Which of the following is the most suitable situation for the inversion of
temperature to occur?

1) Long nights

i1) Cloudy sky

i11) Calm and steady air

iv) Dry air

a)iandii b) i, ii and iii ¢) ii, iii, and iv d) i, iii and iv

If the temperature of the air is warm, its humidity decreases and becomes ..........

a) Rain b) Sleet c¢) Hail d) Snow
The rain shadow region is associated with which of the following rainfall?

a) Cyclonic rainfall b) Orographic rainfall
c¢) Convectional rainfall d) Frontal rainfall
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ACHIEVEMENT TEST IN GEOGRAPHY (POSTTEST)
(FINAL IN MALAYALAM)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX  Subject: Geography Unit: Sun the Ultimate Source  Max Mark: 30 Time:1Hr
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Appendix C3

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (POSTTEST)

RESPONSE SHEET

Name of the student: ........coooiieeieie i, Gender: Male / Female

Put [v'] mark only on the box corresponding to the right answer

Eg:-If the right answer is C

A B |vC D

Q. Q.

NO NO

1 A B C D 15 A B C D
2 A B C D 16 A B C D
3 A B C D 17 A B C D
4 A B C D 18 A B C D
5 A B C D 19 A B C D
6 A B C D 20 A B C D
7 A B C D 21 A B C D
8 A B C D 22 A B C D
9 A B C D 23 A B C D
10 A B C D 24 A B C D
11 A B C D 25 A B C D
12 A B C D

13 A B C D

14 A B C D ;-SSQIE'
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Appendix C4

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE

Research Centre in Education (University of Calicut)

ACHIEVEMENT TEST IN GEOGRAPHY (POSTTEST)

A S A U o e

|\O T N TR NG YR NG Y NG YR N Y5 Sy A Gy VA G A G GG VG
wnmn B~ W DD = © O 00 9 & n A LW N —~= O

SCORING KEY
(English)

b) Nimbus

a) Convection

a) Sea breeze

b) Atmospheric temperature increases

b) Light wind and clear sky

b) It is going to be a storm

c¢) Distance between Earth and Sun is less on January 3
b) Convectional rainfall

b) Nature of topography

. b) Difference in temperature and pressure

.d) 100%

. ¢) the earth's axial tilt is inclined towards the sun

. d) Indian Subcontinent

. ¢) Liquid water changes into water vapour

. ¢) hail

. b) Sunny

.c) 17°C

. d) Temperature required for air to reach saturation
. b) Because land area is more in Northern Hemisphere
. d) Advection

. ¢) Albedo

.c)5°C

.d) 1, iii and iv

. b) Sleet

. b) Orographic rainfall
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ACHIEVEMENT TEST IN GEOGRAPHY (POSTTEST)

SCORING KEY

(Malayalam)

a) Mosniy
a) MoUaOMo (convection)

—_

a) HSOBHNQ

b) @M@l ODaIN IS

b) BM@1Q HIQJo HME 16 @RYEIUDNIYo

b) 6)>05388:0Q (UING Blddh}(M)

0 2mMAUE] 3 1) A 10 MEIMY0 AN LRSS @RE:RI0 H3NNII6N)
b) (MUoCUaNM (U yay ]

© © N o v ok~ W DN

b) Bl @IS MBI

—_
o

. b) 90034001 1e0 B@ROD )0 OB (IO
. d) 100%

—_
NN =

. 0 RIS @O2ENIME0 1@ 10] MIBIMIGRIHS 1016010 1@ 1H8630M)

—_
w

. d) 0308 Dal@IEU6MU0
. ) BRlo RRIENIDaYAIQ ] MONINM)

. ¢) @»elaj¥o
. b) & @3

— ) ) =
N oo v A

.0 17°C
. d) U0} a}@1@ICUMNQIT3 o) AU DN
. b) 9OMDIBRLEUNISOM 13 HOBINO BHYSYMEIIQDIE)EHIENS

NN = .
o ©W o

. d) @E1NUaOMo

N
—_

. ©) @O3ENUIGI

\Y
[\

. ) 5°C

N
w

. d) i, iiiand iv

[N
N

. b) DPWYESW)0 MEMM IMEN@I0 A (LD 1Mo

N
9]

. b) @Y U yay ]



ﬂppendices

Appendix D1

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (PRETEST)
(DRAFT ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX Subject: Geography Unit: Sun the Ultimate Source Max Mark: 35 Time:1.30hrs

General Instructions:

» This test paper consists of 35 questions

» Answer all the questions. Each question carry 1 score
» Draw a tick mark beside the correct answer

» No negative marks for wrong answers

1. Which location receives more solar radiation?
a) Location A (coastal area): Solar radiation received = 800 W/m?,
Average temperature = 28°C
b) Location B (inland area): Solar radiation received = 1000 W/m?2,
Average temperature = 35°C
[ ]a) Location A [ ] b) Location B
2. Which area experiences a higher heat absorption due to its lower albedo?
a) Urban Area: Albedo = 0.15, Heat absorbed by surfaces = 4500 W/m?
b) Rural Area: Albedo = 0.25, Heat absorbed by surfaces = 3500 W/m?
[ ]a) Urban Area [ ]b) Rural Area
3. What is the temperature lapse rate per 1000 meters of altitude increase?
Altitude 0 meters: Temperature = 30°C
Altitude 1000 meters: Temperature = 20°C
[ ]a) 1°C per 1000 meters [ ]b) 2°C per 1000 meters
[ ]c) 5°C per 1000 meters [ ]d) 10°C per 1000 meters
4. Define aphelion and perihelion in relation to Earth's orbit. (Use the information
below)
Aphelion: distance between sun and earth = 152 million km
Perihelion: distance between sun and earth = 147 million km

[ ]a) Aphelion is when Earth is closest to the Sun, and perihelion is when Earth is
farthest from the Sun.

[ ]b) Aphelion is when Earth is farthest from the Sun, and perihelion is when
Earth is closest to the Sun.

[ ]c) Both aphelion and perihelion refer to the same point in Earth's orbit.
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5. Explain the relationship between Earth's distance from the Sun and its temperature
during aphelion and perihelion. (Use the information below)
Aphelion: Earth experiences aphelion on July 4th.
Perihelion: Earth experiences perihelion on January 3rd.

[ ]a) Earth is hotter during aphelion due to its closer distance to the Sun.

[ _]b) Earth is hotter during perihelion due to its closer distance to the Sun.

[ ] c) Earth is cooler during aphelion due to its farther distance from the Sun.
[]d) Earth's distance from the Sun has no impact on temperature.

6. Conduction and convection are associated with atmospheric temperature changes,
then which is the most accurate definition?"

[ ]a) Conduction is the transfer of heat through a fluid, and convection is the
transfer of heat through solids.

[ ]b) Conduction is the transfer of heat through solids, and convection is the
transfer of heat through a fluid.

[ ]c) Conduction and convection both refer to the same process of heat transfer.
7. What is the reason behind urban areas experiencing higher temperatures than rural

areas during both daytime and nighttime? Here are some of the special characteristics
of urban and rural areas. Taking them as a basis, please write the answer.

* Urban areas have more concrete, asphalt, and buildings that absorb and retain
heat.

* Rural areas have more vegetation and open spaces that provide shade and
coolness.

[ ]a) Urban areas have more trees and vegetation that release heat.
[_]b) Urban areas have more concrete and buildings that reflect heat.
[ ]c) Urban areas have more heat-absorbing surfaces and less vegetation.

8. Identify three main factors that control the temperature distribution on Earth

[ ]a) Distance from the Equator, altitude, and ocean currents
[]b) Wind speed, humidity, and cloud cover
[ ]c) Soil type, vegetation, and pollution

9. The details given below as a basis; explain how altitude affects atmospheric
temperature.

*As altitude increases, the atmospheric pressure decreases.
*Temperature decreases with increasing altitude in the troposphere.

[ ] a) As altitude increases, atmospheric pressure and temperature both increase.

[ ] b) As altitude increases, atmospheric pressure decreases and temperature
increases.

[ ] ¢) As altitude increases, atmospheric pressure decreases and temperature
decreases.
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10."To represent the uniqueness of temperature, climate maps utilize annotations to

11.

12.

13.

14.

correlate certain regions, using markings to connect certain areas in the climate
map." The lines known as "isotherms" in a climate map represent what?

[ ]a) Lines connecting places with the same atmospheric pressure.
[ ]b) Lines connecting places with the same temperature.

[ ]c) Lines indicating wind speed and direction.

Temperature inversions often occur on calm, clear nights. “During a temperature
inversion, the normal temperature lapse rate is reversed”. Describe the typical
temperature lapse rate in the atmosphere.

[ ]a) Temperature increases with increasing altitude.
[_]b) Temperature decreases with increasing altitude.
[ ]¢) Temperature remains constant with increasing altitude.

Explain how atmospheric pressure changes with altitude.
* Atmospheric pressure is the force exerted by the weight of the air above us.

[ ]a) Atmospheric pressure increases with increasing altitude.
[ ]b) Atmospheric pressure decreases with increasing altitude.
[ ]c) Atmospheric pressure remains constant at all altitudes.

With provided details; describe the characteristics of a low-pressure system.
*Low-pressure systems are associated with cloudy and rainy weather.
*High-pressure systems typically bring clear skies and fair weather.

[ ]a) It is associated with clear skies and fair weather.

[]b) It usually brings strong winds and heavy rainfall.

[ ]c) It has a downward movement of air.

The picture given below as a basis Explain the Coriolis Effect and its influence on
wind direction

[]a) The Coriolis Effect is the result of wind blowing from high-pressure areas to
low-pressure areas.

[_]b) The Coriolis Effect causes wind to blow directly north or south.

[ ]c) The Coriolis Effect causes wind to deflect to the right in the Northern
Hemisphere and to the left in the Southern Hemisphere.
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15.

16.

17.

18.

19.

20.

21.

Unequal heating of Earth's surface, which causes variations in air pressure and
subsequently leads to the movement of air, impact the speed of wind due to
temperature differences?

[ ]a) Higher temperatures lead to slower wind speeds.

[ ]b) Lower temperatures result in higher wind speeds.

[ ] c) Temperature differences do not affect wind velocity.

The differences in temperature present in small areas influence the regional winds.
If that's the case, what is the main factor that causes mountain and valley breezes?

[]a) Gravity pulling air up the mountainsides.
[]b) Temperature differences between mountains and valleys.
[ ]c) The rotation of the Earth.

High humidity levels can lead to discomfort and impact weather patterns. How
does high humidity affect human comfort?

[ ]a) High humidity makes the air feel cooler and more comfortable.

[]b) High humidity makes the air feel warmer and more comfortable.

[ ]c) High humidity can make the air feel sticky and uncomfortable.

Evaporation and condensation are key processes in the water cycle. If that's the
case, Define evaporation.

[ ] a) The process of water molecules changing from a liquid to a gas due to heat
[] b) The process of water molecules changing from a gas to a liquid due to cooling
[ ] ¢) The process of water molecules freezing into ice.

Evaporation from oceans, lakes, and rivers contributes to the formation of clouds
and precipitation. Explain how evaporation contributes to the water cycle?

[ ] a) Evaporation decreases the amount of water vapor in the atmosphere

[ ] b) Evaporation adds moisture to the atmosphere as water molecules change
from liquid to gas

[ ] ¢) Evaporation has no impact on the water cycle

When irrigation is carried out for plants, the humidity in the atmosphere increases.
In such a case, how does vaporization benefit farmers in agriculture?

[ ]a) Evaporation decreases the humidity in the atmosphere, which benefits crops
[]b) Evaporation increases the temperature of the soil, helping crops grow faster
[]¢) Evaporation from irrigation provides water to crops, supporting their growth
The formation in structure according to the different types of clouds, influences

climate, it is meteorological. What is commonly known by which term high-
altitude clouds, with thin and wispy, resembling delicate strands or feathers?

[ ]a) Cumulus []b) Nimbostratus
[ ]¢) Cumulonimbus [ ]d) Cirrus



22.

23.

24.

25.

26.

27.

ﬂppendices

Clouds are formed when moist air rises, expands, and cools, causing water vapor
to condense into tiny water droplets or ice crystals. Explain why this types of
clouds form at higher altitudes?

[ ]a) Clouds form at higher altitudes because the air is warmer there.

[]b) Clouds form at higher altitudes due to increased air pressure.

[ ]c) Clouds form at higher altitudes because the air is cooler there.

When altocumulus clouds appear along with drizzle or rain, cirrus clouds indicate
pleasant weather conditions. In this case, if you were to stand at a coastal area
when cirrus clouds are in the sky, what would be the uniqueness of the distant
view?

[ ]a) Due to Thunderstorms and heavy rain you can see more distant ships.

[_]b) Due to Clear and sunny conditions you can see more distant ships.

[ ]¢) Due to Steady rain and snow you can see more distant ships.

[]d) Due to Fog and mist you can see more distant ships.

The precipitation falling from clouds, varying in shape according to their freezing
process, is known by various names. Frozen precipitation consisting of ice crystals
that fall in feathery flakes is identified by what term?

[ ]a) Rain [ ]b) Sleet

[ ]c) Snow [ ]d) Hail

When Sleet falls it goes through shallow layer of warm air then it melts partially
and freeze before it reaching the ground.as per the information which type of
precipitation is more likely to occur in cold weather condition?

[ ]a) Rain [ ]b) Sleet

[ ]c) Snow [ ]d) Hail

It is essential to understand the patterns of precipitation methods and analyze them
for weather forecasting. What plays a crucial role in the meteorological prediction
of precipitation is the contribution of a rain gauge for measuring rainfall.

[ ]a) To measure atmospheric pressure

[ ]b) To measure wind speed

[ ]c) To measure temperature

[ ]d) To measure the amount of rainfall over a specific period

Read the scenarios below and identify the type of rainfall that best fits each situation:

*A hot summer day leads to the rapid heating of the ground, causing warm air to
rise, then it cool and condense, resulting in rain. Which type of rainfall is this?

[ ]a) Convectional Rainfall
[]b) Orographic Rainfall
[ ] c) Frontal Rainfall
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29.

30.

31.

32.

33

34.

35.

In a coastal region, moist air from the ocean is lifted upward by a mountain range,
causing it to cool and release moisture as rain. What type of rainfall is this?

[ ]a) Convectional Rainfall

[_]b) Orographic Rainfall

[ ] c) Frontal Rainfall

Understanding the different types of rainfall is important in predicting local
weather patterns. In which type of rainfall does warm air rise due to its lower
density compared to surrounding cooler air?

[ ]a) Convectional Rainfall
[_]b) Orographic Rainfall
[ ] c) Frontal Rainfall

Read the descriptions of different regions and identify the appropriate world
region from the list above for each description:

*This region experiences heavy rainfall throughout the year, with lush vegetation
and diverse wildlife.

[ ]a) Amazon Rainforest [ ]b) Sahara Desert
[ ]c) Indian Monsoon Region [ ]d) Equatorial Africa

Diurnal temperature range refers to the difference between average temperatures
during day and night. Which of the following factors can contribute to a larger
diurnal temperature range?

[ ]a) Cloud cover [_]b) Urbanization
[ ] c) Proximity to large bodies of water [ ]d) High humidity

A location has a maximum temperature of 30°C and a minimum temperature of
10°C during a day. What is the diurnal temperature range?

[ ]a)15°C [ ]b) 20°C [ ]c)25°C [ ]d)30°C
. Which factor is likely to reduce the diurnal temperature range in a region?

[ ]a) Clear skies [_]b) Elevation

[ ]c) Vegetation cover [ ]d) Dry air

Annual temperature range is calculated as the difference between highest and
lowest temperatures recorded in a year. Which of the following would likely have
the largest annual temperature range?

[ ]a) Coastal city []b) Tropical rainforest

[ ]c) Desert region [ ]d) Mountain peak

Which involves the balance between incoming solar radiation and outgoing
terrestrial radiation. How does the greenhouse effect influence Earth's heat budget?

[ ]a) It decreases the amount of solar radiation reaching the surface.
[]b) It increases the amount of heat absorbed by the oceans.

[ ]c) It traps heat in the atmosphere, warming the planet.

[ ]d) It enhances the albedo effect, reflecting solar radiation.
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Appendix D2

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (PRETEST)
(FINAL ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX Subject: Geography Unit: Sun the Ultimate Source Max Mark: 35 Time:1.30hrs

General Instructions:
» This test paper consists of 35 questions
» Answer all the questions. Each question carry 1 score
» Draw a tick mark beside the correct answer
» No negative marks for wrong answers

1. Which location receives more solar radiation?
a) Location A (coastal area): Solar radiation received = 800 W/m?,
Average temperature = 28°C
b) Location B (inland area): Solar radiation received = 1000 W/m?2,
Average temperature = 35°C
[ ]a) Location A [ ] b) Location B
2. Which area experiences a higher heat absorption due to its lower albedo?
a) Urban Area: Albedo = (.15, Heat absorbed by surfaces = 4500 W/m?
b) Rural Area: Albedo = 0.25, Heat absorbed by surfaces = 3500 W/m?
[ ]a) Urban Area [ ]b) Rural Area
3. What is the temperature lapse rate per 1000 meters of altitude increase?
Altitude 0 meters: Temperature = 30°C
Altitude 1000 meters: Temperature = 20°C
[ ]a) 1°C per 1000 meters [ ]b) 2°C per 1000 meters
[ ]c) 5°C per 1000 meters [ ]d) 10°C per 1000 meters
4. Define aphelion and perihelion in relation to Earth's orbit. (Use the information
below)
Aphelion: distance between sun and earth = 152 million km
Perihelion: distance between sun and earth = 147 million km

[ ]a) Aphelion is when Earth is closest to the Sun, and perihelion is when Earth is
farthest from the Sun.

[ ]b) Aphelion is when Earth is farthest from the Sun, and perihelion is when
Earth is closest to the Sun.

[ ]c) Both aphelion and perihelion refer to the same point in Earth's orbit.
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5. Explain the relationship between Earth's distance from the Sun and its temperature
during aphelion and perihelion. (Use the information below)

Aphelion: Earth experiences aphelion on July 4th.

Perihelion: Earth experiences perihelion on January 3rd.

[ ]a) Earth is hotter during aphelion due to its closer distance to the Sun.
[ _]b) Earth is hotter during perihelion due to its closer distance to the Sun.
[ ]c) Earth is cooler during aphelion due to its farther distance from the Sun.
[ ]d) Earth's distance from the Sun has no impact on temperature.
6. Conduction and convection are associated with atmospheric temperature changes,
then which is the most accurate definition?"
[ ]a) Conduction is the transfer of heat through a fluid, and convection is the
transfer of heat through solids.

[ ]b) Conduction is the transfer of heat through solids, and convection is the
transfer of heat through a fluid.

[ ]c) Conduction and convection both refer to the same process of heat transfer.

7. What is the reason behind urban areas experiencing higher temperatures than rural
areas during both daytime and nighttime? Here are some of the special
characteristics of urban and rural areas. Taking them as a basis, please write the
answer.

* Urban areas have more concrete, asphalt, and buildings that absorb and retain
heat.

* Rural areas have more vegetation and open spaces that provide shade and

coolness.

[ ]a) Urban areas have more trees and vegetation that release heat.
[_]b) Urban areas have more concrete and buildings that reflect heat.
[ ]c) Urban areas have more heat-absorbing surfaces and less vegetation.

8. The details given below as a basis; explain how altitude affects atmospheric
temperature.

*As altitude increases, the atmospheric pressure decreases.

*Temperature decreases with increasing altitude in the troposphere.

[ ] a) As altitude increases, atmospheric pressure and temperature both
increase.

[ ] b) As altitude increases, atmospheric pressure decreases and temperature
increases.

[ ] ¢) As altitude increases, atmospheric pressure decreases and temperature
decreases.
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9.

10.

11.

12.

13.

14.

Temperature inversions often occur on calm, clear nights. “During a temperature
inversion, the normal temperature lapse rate is reversed”. Describe the typical
temperature lapse rate in the atmosphere.

[ ]a) Temperature increases with increasing altitude.

[ ]b) Temperature decreases with increasing altitude.

[ ]c) Temperature remains constant with increasing altitude.

Explain how atmospheric pressure changes with altitude.

* Atmospheric pressure is the force exerted by the weight of the air above us.

[ ]a) Atmospheric pressure increases with increasing altitude.
[ ]b) Atmospheric pressure decreases with increasing altitude.
[]¢) Atmospheric pressure remains constant at all altitudes.

With provided details; describe the characteristics of a low-pressure system.
*Low-pressure systems are associated with cloudy and rainy weather.

*High-pressure systems typically bring clear skies and fair weather.

[ ]a) It is associated with clear skies and fair weather.
[]b) It usually brings strong winds and heavy rainfall.
[ ]c) It has a downward movement of air.

Unequal heating of Earth's surface, which causes variations in air pressure and
subsequently leads to the movement of air, impact the speed of wind due to
temperature differences?

[ ]a) Higher temperatures lead to slower wind speeds.

[ ]b) Lower temperatures result in higher wind speeds.

[ ]c) Temperature differences do not affect wind velocity.

The differences in temperature present in small areas influence the regional
winds. If that's the case, what is the main factor that causes mountain and valley
breezes?

[ ]a) Gravity pulling air up the mountainsides.
[]b) Temperature differences between mountains and valleys.
[ ] c) The rotation of the Earth.

High humidity levels can lead to discomfort and impact weather patterns. How
does high humidity affect human comfort?

[ ]a) High humidity makes the air feel cooler and more comfortable.

[]b) High humidity makes the air feel warmer and more comfortable.

[ ]c) High humidity can make the air feel sticky and uncomfortable.
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15. Evaporation from oceans, lakes, and rivers contributes to the formation of clouds
and precipitation. Explain how evaporation contributes to the water cycle?
[ ] a) Evaporation decreases the amount of water vapor in the atmosphere

[ ] b) Evaporation adds moisture to the atmosphere as water molecules change
from liquid to gas

[ ] ¢) Evaporation has no impact on the water cycle

20. When irrigation is carried out for plants, the humidity in the atmosphere increases.
In such a case, how does vaporization benefit farmers in agriculture?

[ ]a) Evaporation decreases the humidity in the atmosphere, which benefits crops
[_]b) Evaporation increases the temperature of the soil, helping crops grow faster
[]¢) Evaporation from irrigation provides water to crops, supporting their growth

22. Clouds are formed when moist air rises, expands, and cools, causing water vapor
to condense into tiny water droplets or ice crystals. Explain why this types of
clouds form at higher altitudes?

[ ]a) Clouds form at higher altitudes because the air is warmer there.
[_]b) Clouds form at higher altitudes due to increased air pressure.
[ ]c) Clouds form at higher altitudes because the air is cooler there.

23. When altocumulus clouds appear along with drizzle or rain, cirrus clouds indicate
pleasant weather conditions. In this case, if you were to stand at a coastal area when
cirrus clouds are in the sky, what would be the uniqueness of the distant view?

[ ]a) Due to Thunderstorms and heavy rain you can see more distant ships.
[ ]b) Due to Clear and sunny conditions you can see more distant ships.

[ ]c) Due to Steady rain and snow you can see more distant ships.

[]d) Due to Fog and mist you can see more distant ships.

24. The precipitation falling from clouds, varying in shape according to their freezing
process, is known by various names. Frozen precipitation consisting of ice crystals
that fall in feathery flakes is identified by what term?

[ ]a) Rain [ ]b) Sleet [ ]c) Snow [ ]d) Hail
25. When Sleet falls it goes through shallow layer of warm air then it melts partially

and freeze before it reaching the ground.as per the information which type of
precipitation is more likely to occur in cold weather condition?

[ ]a) Rain [ ]b) Sleet [ ]c) Snow [ ]d) Hail
26. It is essential to understand the patterns of precipitation methods and analyze them
for weather forecasting. What plays a crucial role in the meteorological prediction
of precipitation is the contribution of a rain gauge for measuring rainfall.
[ ]a) To measure atmospheric pressure
[ ]b) To measure wind speed
[ ]¢) To measure temperature
[ ]d) To measure the amount of rainfall over a specific period
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27.

28.

29.

30.

31.

32.

33.

Read the scenarios below and identify the type of rainfall that best fits each
situation:

*A hot summer day leads to the rapid heating of the ground, causing warm air
to rise, then it cool and condense, resulting in rain. Which type of rainfall is
this?

[ ]a) Convectional Rainfall

[_]b) Orographic Rainfall

[ ] c) Frontal Rainfall

In a coastal region, moist air from the ocean is lifted upward by a mountain
range, causing it to cool and release moisture as rain. What type of rainfall is
this?

[ ]a) Convectional Rainfall

[]b) Orographic Rainfall

[ ] c) Frontal Rainfall

Understanding the different types of rainfall is important in predicting local
weather patterns. In which type of rainfall does warm air rise due to its lower
density compared to surrounding cooler air?

[ ]a) Convectional Rainfall
[]b) Orographic Rainfall
[ ] c) Frontal Rainfall

Read the descriptions of different regions and identify the appropriate world
region from the list above for each description:

*This region experiences heavy rainfall throughout the year, with lush vegetation
and diverse wildlife.

[ ]a) Amazon Rainforest b) Sahara Desert

[ ]c) Indian Monsoon Region  d) Equatorial Africa

Diurnal temperature range refers to the difference between average temperatures

during day and night. Which of the following factors can contribute to a larger
diurnal temperature range?

[ ]a) Cloud cover []b) Urbanization
[ ] c) Proximity to large bodies of water [ ]d) High humidity

A location has a maximum temperature of 30°C and a minimum temperature of
10°C during a day. What is the diurnal temperature range?

[ Ja)15°C [ ]b) 20°C []e)25°C [ ]d) 30°C
Which factor is likely to reduce the diurnal temperature range in a region?
[ ]a) Clear skies [_]b) Elevation

[ ]c) Vegetation cover [ ]d) Dry air



ﬂppendices

34. Annual temperature range is calculated as the difference between highest and
lowest temperatures recorded in a year. Which of the following would likely have
the largest annual temperature range?

[ ]a) Coastal city [_]b) Tropical rainforest
[ ]c) Desert region [ ]d) Mountain peak

35. Which involves the balance between incoming solar radiation and outgoing
terrestrial radiation. How does the greenhouse effect influence Earth's heat budget?

[ ]a) It decreases the amount of solar radiation reaching the surface.
[ ]b) It increases the amount of heat absorbed by the oceans.

[ ]c) It traps heat in the atmosphere, warming the planet.

[ ]d) It enhances the albedo effect, reflecting solar radiation.
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TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (PRETEST)
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RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX Subject: Geography Unit: Sun the Ultimate Source Max Mark: 35 Time:1.30hrs
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Appendix D3

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE

Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (PRETEST)

=

SCORING KEY
(English)

b) Location B
a) Urban Area
b) 2°C per 1000 meters

b) Aphelion is when Earth is farthest from the Sun, and perihelion is when Earth
is closest to the Sun

5. c¢) Earth is cooler during aphelion due to its farther distance from the Sun
6. b) Conduction is the transfer of heat through solids, and convection is the

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

transfer of heat through a fluid
c¢) Urban areas have more heat-absorbing surfaces and less vegetation
¢) As altitude increases, atmospheric pressure decreases and temperature decreases
b) Temperature decreases with increasing altitude

. b) Atmospheric pressure decreases with increasing altitude

. b) It usually brings strong winds and heavy rainfall

. b) Lower temperatures result in higher wind speeds

. b) Temperature differences between mountains and valleys

. ¢) High humidity can make the air feel sticky and uncomfortable

. b) Evaporation adds moisture to the atmosphere as water molecules change from

liquid to gas
c¢) Evaporation from irrigation provides water to crops, supporting their growth.
c¢) Clouds form at higher altitudes because the air is cooler there
b) Due to Clear and sunny conditions you can see more distant ships.
¢) Snow
¢) Snow
d) To measure the amount of rainfall over a specific period
a) Convectional Rainfall
b) Orographic Rainfall
a) Convectional Rainfall
a) Amazon Rainforest
a) Cloud cover
b) 20°C
c¢) Vegetation cover
c¢) Desert region
c) It traps heat in the atmosphere, warming the planet
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GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE

Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (PRETEST)

M w o=

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

SCORING KEY
(Malayalam)
b) u0oMo eni
a) MU (IBBUYO
b) 1000 21QONM) 2°C
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Appendix E1

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (POSTTEST)
(DRAFT ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX Subject: Geography Unit: Sun the Ultimate Source Max Mark: 35 Time:1.30hrs

General Instructions:
» This test paper consists of 35 questions
» Answer all the questions. Each question carry 1 score
» Draw a tick mark beside the correct answer
» No negative marks for wrong answers

1. By examining the measurements provided below, find how solar radiation affects
the average temperature."
Location A (coastal area): Solar radiation received = 800 W/m?,
Average temperature = 28°C

Location B (inland area): Solar radiation received = 1000 W/m?,
Average temperature = 35°C

[ ]a) Higher solar radiation leads to higher average temperature.

[]b) Higher solar radiation leads to lower average temperature.

[ ]c) Solar radiation has no effect on temperature.

2. By examining the measurements provided below, how does the difference in
albedo between urban and rural areas contribute to their respective heat absorption
levels?

Urban Area: Albedo = 0.15, Heat absorbed by surfaces = 4500 W/m?
Rural Area: Albedo = 0.25, Heat absorbed by surfaces = 3500 W/m?

[ ]a) Higher albedo in urban areas leads to higher heat absorption.
[ ]b) Higher albedo in rural areas leads to higher heat absorption.
[ ]c) Lower albedo in urban areas leads to higher heat absorption.
[_]d) Lower albedo in rural areas leads to higher heat absorption.

3. If you descend to an elevation of 3000 meters based on the information provided
below, what would be the approximate temperature at that location?
Altitude 0 meters : Temperature = 30°C
Altitude 1000 meters : Temperature = 20°C

[Ja) 10°C []b) 15°C [Jc) 20°C []d) 0°C
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4. Use the information provided to answer the question below: Calculate the
difference in distance between aphelion and perihelion.

Apbhelion: Earth is farthest from the Sun, distance = 152 million km
Perihelion: Earth is closest to the Sun, distance = 147 million km
[ ]a) 5 million km [ ]b) 10 million km
[ ]c) 15 million km [ ]d) 25 million km
5. Use the information below to answer the question
Aphelion: Earth experiences aphelion on July 4th.
Perihelion: Earth experiences perihelion on January 3rd.
In which season will both hemispheres of the Earth be when it is at aphelion?

[]a) Winter (Northern Hemisphere), Summer (Southern Hemisphere)
[ ]b) Summer (Northern Hemisphere), Winter (Southern Hemisphere)
[ ]¢) Spring (Northern Hemisphere), Autumn (Southern Hemisphere)
[ ]d) Autumn (Northern Hemisphere), Spring (Southern Hemisphere)
6. Explain how land and water absorb and release heat differently during the day and
night.
[ ]a) Land absorbs heat faster and releases it slower than water, causing
temperature changes to be more gradual.
[ ]b) Land absorbs heat slower and releases it faster than water, causing
temperature changes to be more gradual.
[ ]c) Both land and water absorb and release heat at the same rate.
7. (a) Urban areas have more concrete, asphalt, and buildings that absorb and retain
heat.
(b) Rural areas have more vegetation and open spaces that provide shade and
coolness.
To mitigate the urban heat island effect in cities under above mentioned scenarios
(a) and (b), suggest two strategies.
[ ]a) Remove all vegetation and trees from urban areas.
[]b) Increase the amount of concrete and asphalt in cities.
[]c) Plant more trees and create green spaces in urban areas.
8. Sunlight falls on the Earth at various angles and intensities throughout different
times. Explain how the angle of sunlight influences temperature variation.
[ ]a) Higher angles of sunlight result in more concentrated heat and higher
temperatures.
[ ]b) Lower angles of sunlight result in less concentrated heat and lower
temperatures.

[ ]c) The angle of sunlight does not affect temperature variation.
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9. As altitude increases, atmospheric pressure decreases; as altitude in the
troposphere increases, temperature decreases. With this information explain why
mountains tend to have colder temperatures compared to lowland areas.

[ ] a) Mountains receive more direct sunlight, causing higher temperatures.
[] b) Mountains are closer to the Equator, resulting in higher temperatures.
[ ] c) The higher altitude of mountains leads to lower temperatures.

10. In the geographical map connecting places with the same temperature, the lines
are known as isotherms. In the context of this, explain why isotherms are
important for understanding temperature patterns.

[ ] a) Isotherms help us predict rainfall patterns.
[ ] b) Isotherms provide information about cloud cover.
[ ] c) Isotherms show how temperature varies across regions.

11. During a temperature inversion, the normal temperature lapse rate is reversed.
Temperature inversions often occur on calm, clear nights. Considering these
circumstances explain why temperature inversions are more likely to occur on
clear nights.

[ ] a) Clouds trap warm air near the surface.
[ ] b) The absence of clouds allows heat to escape, causing cooling.
[ ] ¢) Windy conditions prevent temperature inversions.

12. Atmospheric pressure is the force exerted by the weight of the air above us. In
such a scenario, when you are at an elevated mountainous area, what happens to
the magnitude of the atmospheric pressure that is exerted on you from above?

[ ] a) It increases [_]b) It decreases
[ ] ¢) It remains the same [ ]d) it becomes negative

13. Low-pressure systems are associated with cloudy and rainy weather; High-
pressure systems typically bring clear skies and fair weather. In such a scenario,
explain why high-pressure systems are associated with fair weather.

[ ] a) High-pressure systems trap warm air near the surface.
[ ] b) High-pressure systems encourage the formation of clouds.
[ ] c) High-pressure systems inhibit the upward movement of air.

14. The Coriolis Effect causes the deflection of wind to the right in the Northern
Hemisphere and to the left in the Southern Hemisphere. Then what role do
pressure gradients play in wind direction?

[ ] a) Pressure gradients have no effect on wind direction.
[ ] b) Wind blows perpendicular to pressure gradients.

[ ] ¢) Wind flows from areas of high pressure to areas of low pressure,
perpendicular to pressure gradients.
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The uneven heating of the Earth's surface causes variations in air pressure, leading
to the movement of air; this movement transforms into wind. However, how does
the Earth's rotation affect the velocity of the wind?

[ ] a) Earth's rotation has no impact on wind velocity.
[ ] b) Earth's rotation causes wind to move at a constant speed.
[ ] c) Earth's rotation influences wind speed due to the Coriolis Effect.

If the differences in temperature between small-scale regions, both on land and in
the sea, influence local winds, then related to formation of sea breezes and land
breezes which one is the incorrect statement below

[ ] a) Sea breezes are formed at night when the land cools faster than the sea.
Land breezes occur during the day when the sea is warmer than the land.

[ ] b) Sea breezes are formed during the day when the land is warmer than the
sea. Land breezes occur at night when the sea is warmer than the land.

[ ] c) Sea breezes are formed by the Coriolis Effect. Land breezes are caused by
the rotation of the Earth.

High humidity in the atmosphere can contribute to both health issues and
variations in climate. In the more humid atmosphere, the process of condensation
influences the formation of clouds and precipitation. Could you please explain
how humidity influences the formation of clouds and precipitation?

[ ] a) Humidity has no effect on cloud formation.
[ ] b) High humidity levels can lead to the evaporation of water bodies.

[ ] ¢) High humidity levels provide the necessary moisture for water vapor to
condense and form clouds, which can later result in precipitation.

In the water cycle, evaporation and condensation are key processes. However,
which factors impact the rate of evaporation which are explained below?

[ ] a) High humidity and low temperature.
[ ] b) Low humidity and high temperature.
[ ] ¢) High humidity and high temperature.

The process of Evaporation from oceans, lakes, and rivers contributes to the
formation of clouds and precipitation, which includes rain. However, explain how
the process of condensation, is connected to cloud formation?

[ ] a) Condensation decreases the amount of water vapor in the atmosphere.
[] b) Condensation is a process that only occurs at ground level.

[] ¢) Condensation leads to the cooling of air and the formation of tiny water
droplets that gather to form clouds.
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20.

21.

22.

23.

24,

When irrigation is carried out for crops, increased humidity in the atmosphere
benefits agricultural plants. However, explain how the process of condensation
affecting road traffic and transportation?

[ ] a) Condensation has no effect on transportation.

[ ] b) Condensation can lead to slippery roads and reduced visibility, affecting
transportation safety.
[ ] ¢) Condensation only occurs in urban areas and does not impact transportation.
Clouds take on different shapes and formations based on their altitude. These
varying cloud formations serve as indicators of different weather conditions.
However, describe the sequence of clouds in ascending order seen by a person
standing 500 meters above sea level?
[ ] a) Cumulus, nimbus, stratus, cirrus []b) Cirrus, stratus, cumulus, nimbus
[ ] c) Stratus, cirrus, nimbus, cumulus [ _]d) Nimbus, stratus, cumulus, cirrus
When moist air rises, expands, cools, and condenses, clouds take shape. This
phenomenon involves the transformation of water vapor into either tiny water
droplets or ice crystals within the air. Understanding the fundamental principles of
cloud formation and their connection with atmospheric dynamics, cirrus clouds
differ from cumulus clouds in terms of their general characteristics.
[ ] a) Cirrus clouds are fluffy and white, while cumulus clouds are thin and wispy.

[ ] b) Cirrus clouds are low-altitude clouds, while cumulus clouds are high-
altitude clouds.

[ ] ¢) Cirrus clouds are thin and wispy, while cumulus clouds are puffy and white.

Condensed water droplets in the atmosphere are rapidly lifted upwards by thunder

storm or up draft whether condition. As they rise into the super cold upper

atmosphere, they freeze. This process leads to the formation of the solid ice

structure of Condensed water droplets known as hailstones. Related to formation

of hailstone and hailstone falling Find the incorrect statement below

[ ] a) Hailstones become denser as they rise in the atmosphere.

[ ] b) Hailstones form by condensing water vapor in the air.

[ ] ¢) Hailstones only fall to the ground after reaching a certain size.

[ ] d) Hailstone falls only in day time

Altocumulus clouds often bring steady rain or snow, while at the same time, cirrus

clouds can indicate good weather. When cumulonimbus clouds are present in the

sky, try to predict the weather.

[ ] a) Sunny and dry conditions

[ ] b) Light drizzle or mist

[ ] ¢) Thunderstorms with heavy rain, lightning, and thunder

[ ] d) Foggy conditions
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When condensation occurs, various forms of precipitation can develop; it can take
the form of raindrops, ice crystals like snowflakes, or other types of frozen
particles. Identify the correct type of precipitation Tiny, frozen pellets of ice that
bounce when they hit the ground.

[ ] a) Rain [ ]b) Sleet [ ]c) Snow [ ]d) Hail
You are setting up a weather station to monitor local weather conditions. One of

the instruments you have is a rain gauge. What is the main function of a rain
gauge in a weather station setup?

[ ] a) To indicate changes in atmospheric pressure

[ ] b) To measure the speed of the wind

[ ] ¢) To record temperature variations

[ ] d) To quantify the quantity of rainfall received over a certain timeframe

This type of rainfall occurs when warm air rises due to its lower density, cools,
and condenses, often leading to localized and intense rainfall, thunderstorms, and
potential flooding. The type of rainfall described above belongs to which category
shown below?

[ ] a) Convectional Rainfall
[ ] b) Orographic Rainfall
[ ] c) Frontal Rainfall

A cold air mass meets a warm air mass, and the warm air is forced to rise over the
colder air, leading to condensation and rain. What type of rainfall is this?

[ ] a) Convectional Rainfall
[ ] b) Orographic Rainfall
[ ] ¢) Frontal Rainfall

The geographical features of the region, including mountains, valleys, and
lowlands, play a significant role in influencing the local climate patterns that
govern regional weather forecasts. Which type of rainfall is more likely to occur
in regions near mountain ranges?

[ ] a) Convectional Rainfall
[ ] b) Orographic Rainfall
[ ] ¢) Frontal Rainfall

The natural features and characteristics of each region are influenced by both the
climate and the geography in accordance with them. In the region mentioned
below, there is a place where there is extremely dry conditions and high
temperatures, this region receives very little rainfall. Identify the region.

[ ] a) Amazon Rainforest []b) Sahara Desert
[ ] ¢) Indian Monsoon Region []d) Equatorial Africa
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35.

Diurnal temperature range refers to the difference between average temperatures
during day and night. Then, in the regions mentioned below, which region the
diurnal temperature range is typically larger?

[ ] a) Coastal areas [ ]b) Urban areas

[ ] ¢) Mountainous regions [ ]d) Tropical rainforests

In a desert, the temperature can rise to 40°C during the day and drop to 5°C at
night. What is the diurnal temperature range?

[ ] a) 10°C [ ]b)20°C []c)25°C []d)35°C

A city experiences a temperature of 15°C in the morning and 10°C in the evening.
What is its diurnal temperature range?

[ ] a)3°C []b)5°C []c) 10°C []d) 15°C

Annual temperature range is calculated as the difference between highest and
lowest temperatures recorded in a year. Then, if a city has an average high
temperature of 25°C in summer and an average low temperature of -5°C in winter,
what is its annual temperature range?

[ ] a) 10°C [ ]b) 15°C [ ]c)20°C [ ]d) 30°C

The heat budget of the Earth, which involves the balance between incoming solar
radiation and outgoing terrestrial radiation. Then, on a cloudy night, why is the
temperature generally warmer compared to a clear night?

[ ] a) Clouds emit heat, warming the atmosphere.

[ ] b) Clouds prevent heat from escaping into space.

[ ] ¢) Clouds block incoming solar radiation.

[ ] d) Clouds increase atmospheric pressure.
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TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (POSTTEST)
(DRAFT MALAYALAM)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX Subject: Geography Unit: Sun the Ultimate Source Max Mark: 35 Time:1.30 hrs
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Appendix E2

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (POSTTEST)
(FINAL ENGLISH)

RESHMAPT Dr. K RAMAKRISHNAN
Research Scholar Rtd. Associate Professor
GCTE Kozhikode GCTE Kozhikode

Class: IX Subject: Geography Unit: Sun the Ultimate Source Max Mark: 30 Time:1 hr

General Instructions:
» This test paper consists of 30 questions
» Answer all the questions. Each question carry 1 score
» Draw a tick mark beside the correct answer
» No negative marks for wrong answers

1. By examining the measurements provided below, find how solar radiation affects
the average temperature."
Location A (coastal area): Solar radiation received = 800 W/m?,
Average temperature = 28°C

Location B (inland area): Solar radiation received = 1000 W/m?,
Average temperature = 35°C

[ ]a) Higher solar radiation leads to higher average temperature.

[]b) Higher solar radiation leads to lower average temperature.

[ ]c) Solar radiation has no effect on temperature.

2. By examining the measurements provided below, how does the difference in
albedo between urban and rural areas contribute to their respective heat absorption
levels?

Urban Area: Albedo = 0.15, Heat absorbed by surfaces = 4500 W/m?
Rural Area: Albedo = 0.25, Heat absorbed by surfaces = 3500 W/m?

[ ]a) Higher albedo in urban areas leads to higher heat absorption.
[ ]b) Higher albedo in rural areas leads to higher heat absorption.
[ ]c) Lower albedo in urban areas leads to higher heat absorption.
[_]d) Lower albedo in rural areas leads to higher heat absorption.

3. If you descend to an elevation of 3000 meters based on the information provided
below, what would be the approximate temperature at that location?
Altitude 0 meters : Temperature = 30°C
Altitude 1000 meters : Temperature = 20°C

[Ja) 10°C []b) 15°C [Jc) 20°C []d) 0°C
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4. Use the information provided to answer the question below: Calculate the
difference in distance between aphelion and perihelion.
Aphelion: Earth is farthest from the Sun, distance = 152 million km

Perihelion: Earth is closest to the Sun, distance = 147 million km

[ ]a) 5 million km [ ]b) 10 million km
[ ]c) 15 million km [ ]d) 25 million km

5. Explain how land and water absorb and release heat differently during the day and
night.

[ ]a) Land absorbs heat faster and releases it slower than water, causing
temperature changes to be more gradual.

[ ]b) Land absorbs heat slower and releases it faster than water, causing
temperature changes to be more gradual.

[ ]c¢) Both land and water absorb and release heat at the same rate.
6. (a) Urban areas have more concrete, asphalt, and buildings that absorb and retain
heat.

(b) Rural areas have more vegetation and open spaces that provide shade and
coolness.

To mitigate the urban heat island effect in cities under above mentioned scenarios
(a) and (b), suggest two strategies.

[ ]a) Remove all vegetation and trees from urban areas.
[]b) Increase the amount of concrete and asphalt in cities.
[]c) Plant more trees and create green spaces in urban areas.

7. As altitude increases, atmospheric pressure decreases; as altitude in the
troposphere increases, temperature decreases. With this information explain why
mountains tend to have colder temperatures compared to lowland areas.

[ ] a) Mountains receive more direct sunlight, causing higher temperatures.
[] b) Mountains are closer to the Equator, resulting in higher temperatures.
[ ] c) The higher altitude of mountains leads to lower temperatures.

8. In the geographical map connecting places with the same temperature, the lines
are known as isotherms. In the context of this, explain why isotherms are
important for understanding temperature patterns.

[ ] a) Isotherms help us predict rainfall patterns.
[ ] b) Isotherms provide information about cloud cover.

[ ] c) Isotherms show how temperature varies across regions.
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During a temperature inversion, the normal temperature lapse rate is reversed.
Temperature inversions often occur on calm, clear nights. Considering these
circumstances explain why temperature inversions are more likely to occur on
clear nights.

[ ] a) Clouds trap warm air near the surface.

[ ] b) The absence of clouds allows heat to escape, causing cooling.

[ ] ¢) Windy conditions prevent temperature inversions.

Atmospheric pressure is the force exerted by the weight of the air above us. In
such a scenario, when you are at an elevated mountainous area, what happens to
the magnitude of the atmospheric pressure that is exerted on you from above?

[ ] a) It increases [_]b) It decreases

[ ] ¢) It remains the same [ ]d) it becomes negative

. Low-pressure systems are associated with cloudy and rainy weather; High-

pressure systems typically bring clear skies and fair weather. In such a scenario,

explain why high-pressure systems are associated with fair weather.

[ ] a) High-pressure systems trap warm air near the surface.

[ ] b) High-pressure systems encourage the formation of clouds.

[ ] ¢) High-pressure systems inhibit the upward movement of air.

The uneven heating of the Earth's surface causes variations in air pressure, leading

to the movement of air; this movement transforms into wind. However, how does

the Earth's rotation affect the velocity of the wind?

[ ] a) Earth's rotation has no impact on wind velocity.

[ ] b) Earth's rotation causes wind to move at a constant speed.

[ ] c) Earth's rotation influences wind speed due to the Coriolis Effect.

If the differences in temperature between small-scale regions, both on land and in

the sea, influence local winds, then related to formation of sea breezes and land

breezes which one is the incorrect statement below

[ ] a) Sea breezes are formed at night when the land cools faster than the sea.
Land breezes occur during the day when the sea is warmer than the land.

[ ] b) Sea breezes are formed during the day when the land is warmer than the
sea. Land breezes occur at night when the sea is warmer than the land.

[ ] c) Sea breezes are formed by the Coriolis Effect. Land breezes are caused by
the rotation of the Earth.

High humidity in the atmosphere can contribute to both health issues and

variations in climate. In the more humid atmosphere, the process of condensation

influences the formation of clouds and precipitation. Could you please explain

how humidity influences the formation of clouds and precipitation?

[ ] a) Humidity has no effect on cloud formation.

[ ] b) High humidity levels can lead to the evaporation of water bodies.

[ ] ¢) High humidity levels provide the necessary moisture for water vapor to
condense and form clouds, which can later result in precipitation.
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The process of Evaporation from oceans, lakes, and rivers contributes to the
formation of clouds and precipitation, which includes rain. However, explain how
the process of condensation, is connected to cloud formation?

[ ] a) Condensation decreases the amount of water vapor in the atmosphere.
[ ] b) Condensation is a process that only occurs at ground level.

[ ] ¢) Condensation leads to the cooling of air and the formation of tiny water
droplets that gather to form clouds.

When irrigation is carried out for crops, increased humidity in the atmosphere
benefits agricultural plants. However, explain how the process of condensation
affecting road traffic and transportation?

[ ] a) Condensation has no effect on transportation.

[ ] b) Condensation can lead to slippery roads and reduced visibility, affecting
transportation safety.

[] ¢) Condensation only occurs in urban areas and does not impact transportation.

Clouds take on different shapes and formations based on their altitude. These
varying cloud formations serve as indicators of different weather conditions.
However, describe the sequence of clouds in ascending order seen by a person
standing 500 meters above sea level?

[ ] a) Cumulus, nimbus, stratus, cirrus []b) Cirrus, stratus, cumulus, nimbus
[ ] c) Stratus, cirrus, nimbus, cumulus [ ]d) Nimbus, stratus, cumulus, cirrus

When moist air rises, expands, cools, and condenses, clouds take shape. This
phenomenon involves the transformation of water vapor into either tiny water
droplets or ice crystals within the air. Understanding the fundamental principles of
cloud formation and their connection with atmospheric dynamics, cirrus clouds
differ from cumulus clouds in terms of their general characteristics.

[ ] a) Cirrus clouds are fluffy and white, while cumulus clouds are thin and wispy.

[ ] b) Cirrus clouds are low-altitude clouds, while cumulus clouds are high-
altitude clouds.

[] ¢) Cirrus clouds are thin and wispy, while cumulus clouds are puffy and white.
Altocumulus clouds often bring steady rain or snow, while at the same time, cirrus
clouds can indicate good weather. When cumulonimbus clouds are present in the
sky, try to predict the weather.

[ ] a) Sunny and dry conditions

[ ] b) Light drizzle or mist

[ ] ¢) Thunderstorms with heavy rain, lightning, and thunder

[ ] d) Foggy conditions
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When condensation occurs, various forms of precipitation can develop; it can take
the form of raindrops, ice crystals like snowflakes, or other types of frozen
particles. Identify the correct type of precipitation Tiny, frozen pellets of ice that
bounce when they hit the ground.

[ ] a) Rain [ ]b) Sleet [ ]c) Snow [ ]d) Hail
You are setting up a weather station to monitor local weather conditions. One of

the instruments you have is a rain gauge. What is the main function of a rain
gauge in a weather station setup?

[ ] a) To indicate changes in atmospheric pressure

[ ] b) To measure the speed of the wind

[ ] ¢) To record temperature variations

[ ] d) To quantify the quantity of rainfall received over a certain timeframe

This type of rainfall occurs when warm air rises due to its lower density, cools,
and condenses, often leading to localized and intense rainfall, thunderstorms, and
potential flooding. The type of rainfall described above belongs to which category
shown below?

[ ] a) Convectional Rainfall
[ ] b) Orographic Rainfall
[ ] c) Frontal Rainfall

A cold air mass meets a warm air mass, and the warm air is forced to rise over the
colder air, leading to condensation and rain. What type of rainfall is this?

[ ] a) Convectional Rainfall
[ ] b) Orographic Rainfall
[ ] ¢) Frontal Rainfall

The geographical features of the region, including mountains, valleys, and
lowlands, play a significant role in influencing the local climate patterns that
govern regional weather forecasts. Which type of rainfall is more likely to occur
in regions near mountain ranges?

[ ] a) Convectional Rainfall
[ ] b) Orographic Rainfall
[ ] ¢) Frontal Rainfall

The natural features and characteristics of each region are influenced by both the
climate and the geography in accordance with them. In the region mentioned
below, there is a place where there is extremely dry conditions and high
temperatures, this region receives very little rainfall. Identify the region.

[ ] a) Amazon Rainforest []b) Sahara Desert
[ ] ¢) Indian Monsoon Region []d) Equatorial Africa
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Diurnal temperature range refers to the difference between average temperatures
during day and night. Then, in the regions mentioned below, which region the
diurnal temperature range is typically larger?

[ ] a) Coastal areas []b) Urban areas

[ ] ¢) Mountainous regions [ ]d) Tropical rainforests

In a desert, the temperature can rise to 40°C during the day and drop to 5°C at
night. What is the diurnal temperature range?

[] a) 10°C [ ]b) 20°C []c)25°C []d)35°C

A city experiences a temperature of 15°C in the morning and 10°C in the evening.
What is its diurnal temperature range?

[] a)3°C []b)5°C []c) 10°C []d) 15°C

Annual temperature range is calculated as the difference between highest and
lowest temperatures recorded in a year. Then, if a city has an average high
temperature of 25°C in summer and an average low temperature of -5°C in winter,
what is its annual temperature range?

[ ] a) 10°C []b) 15°C [ ]c)20°C []d) 30°C

The heat budget of the Earth, which involves the balance between incoming solar
radiation and outgoing terrestrial radiation. Then, on a cloudy night, why is the
temperature generally warmer compared to a clear night?

[ ] a) Clouds emit heat, warming the atmosphere.

[ ] b) Clouds prevent heat from escaping into space.

[ ] c) Clouds block incoming solar radiation.

[ ] d) Clouds increase atmospheric pressure.
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Appendix E3

GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (POSTTEST)

Nk wh -

14.

15

16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30

SCORING KEY

Higher solar radiation leads to higher average temperature.

c¢) Lower albedo in urban areas leads to higher heat absorption.
a) 0°C

a) 5 million km

a) Land absorbs heat faster and releases it slower than water, causing temperature
changes to be more gradual.

c) Plant more trees and create green spaces in urban areas.
c¢) The higher altitude of mountains leads to lower temperatures.
c) Isotherms show how temperature varies across regions.
b) The absence of clouds allows heat to escape, causing cooling.
. b) It decreases
. ¢) High-pressure systems inhibit the upward movement of air.
. ¢) Earth's rotation influences wind speed due to the Coriolis Effect.

. b) Sea breezes are formed during the day when the land is warmer than the sea.
Land breezes occur at night when the sea is warmer than the land.

c) High humidity levels provide the necessary moisture for water vapor to
condense and form clouds, which can later result in precipitation.

.¢) Condensation leads to the cooling of air and the formation of tiny water
droplets that gather to form clouds.

b) Condensation can lead to slippery roads and reduced visibility, affecting
transportation safety.

d) Nimbus, stratus, cumulus, cirrus

c) Cirrus clouds are thin and wispy, while cumulus clouds are puffy and white.
c¢) Thunderstorms with heavy rain, lightning, and thunder.

b) Sleet

d) To quantify the quantity of rainfall received over a certain timeframe
a) Convectional Rainfall

c¢) Frontal Rainfall

a) Convectional Rainfall

b) Sahara Desert

¢) Mountainous regions

b) 20°C

b) 5°C

d) 30°C

. b) Clouds prevent heat from escaping into space.
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GOVT. COLLEGE OF TEACHER EDUCATION, KOZHIKODE
Research Centre in Education (University of Calicut)

TEST OF PROBLEM SOLVING ABILITY IN GEOGRAPHY (POSTTEST)
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