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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. 
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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: 

 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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 To cultivate essential skills necessary for geographical enquiry, map work, 

and field work, enabling students to investigate and analyze geographical 

phenomena effectively. 

 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. 

 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. 

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

of Geography, providing a solid foundation of knowledge. 

 To recognize and understand the processes and spatial patterns governing the 

arrangement of natural and human features and phenomena on the Earth's 

surface. 

 To comprehend and analyze the interconnectedness between natural and 

human environments and their impact on each other. 

 To apply geographical knowledge and inquiry methods to address new 

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

 To develop practical geographical skills, including data collection, 

processing, analysis, and report preparation, incorporating the use of 

computers, maps, and graphics. 

 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 understand 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 
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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 



 Introduction  13

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;  

i. 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  

i. Pretest scores in Geography  
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Objectives of the Study 

 The present study was designed with the following objectives. 

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 

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. 
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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. 

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

the Kozhikode district. 

2) 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. 

3) 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.  

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

sample for the study. 

5) The content selected for preparing lesson transcripts was limited to the 

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

6) 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. 

7) 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 

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 vi

learning strategies include creating Graphic Organizers, diagramming, mind 

mapping, outlining, and more.
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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 

diagrams and plots to display large amounts of information in ways that are 

easy to comprehend and help reveal relationships and patterns. 

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 vi

learning strategies include creating Graphic Organizers, diagramming, mind 

mapping, outlining, and more. 
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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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 Helps students to integrate new knowledge - students remember information 

very well when it is represented and learned through visuals and verbal 

communication.  

 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  

Definition of Graphic Organizer 
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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 

Types of Graphic Organizer 
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Table 2  

Graphic Organizers based on Structural Pattern of Information 

Graphic 
Organizer Pattern 

Structural Pattern or Text 

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: 

 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.  

 Semantic maps – link an important word to related words, rank them from 

most to least important, and organize them in a diagram. 

 Genealogical trees–a hierarchical diagram of words constructed by the teacher.  

 Frames – a two-dimensional Graphic Organizer that displays important 

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

 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: 

 Hierarchical organizers – present the main concepts and supporting details in 

a ranking order. 

 Comparative organizers – present similarities among key concepts.  

 Sequential organizers – exemplify a series of steps or place events in 

chronological order.  

 Diagrams – present actual objects and systems in the real world of science 

and social studies. 

 Cyclical organizers-represent a series of events that have no beginning or end.  

 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 

Graphic 
Organizers 
that 
Categorize 
Information 

Concept 
Maps 

Used to develop concepts by linking information 
together using labeled cells 

Know 
Wonder learn 

Used to help students identify what they already know 
about a topic, what they want to learn, and then what 
they have learned once the study is complete. 

Mind 
Mapping 

Used to organize and classify information, make 
decisions and solve problems using a non-linear format 

Graphic 
Organizers 
that show 
relationships 

Cause and 
effect 

Used to show the problem solving process. Identifies a 
problem and various solution tried. 

Fishbone 
Used to explore aspects of a complex idea. A visual 
way to see how details are related 

Graphic 
Organizers 
that show 
Order, 
Sequence, or 
Development 

Chain Used to show a chain of events, timeline, or cycle 

Cycle 
Used to how items are related to each other in a 
continuous pattern, with no beginning or end 

Flowchart 

Used to visually display the sequence of a set of items. 
A variety of symbols can be incorporated to show such 
things as stopping points, decision points, and the 
direction of flow. 

Ladder Used to order a series of events or items 

Picture Web 
Used to create a visual representation of a series of 
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 

Graphic 
Organizers 
that compare 
and contrast 

Compare & 
contrast 

Used to compare the attributes of two or more items. 

T-chart Used to list two aspects of a topic 

Venn 
Diagram 

Used to identify the similarities and differences 
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 

Concept Map 

 

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 

 

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 

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 effectiv

decision-making processes. 

Figure 9 

Fishbone Diagram 

Figure 10  

Benefits of Graphic Organizers for Students
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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 

 

Achievement – Theoretical Overview 

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: 

 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. 

 Application of Knowledge 

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

solve problems, analyze situations, and make informed decisions. 

 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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 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 

 

 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: 

 The individual is goal-directed, trying to reach a desired state or solution. 

 Reaching the goal or solution requires various mental processes, not just one. 

 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 4th and 6th 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 classrooms. 

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. 

 Kansızoglu (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. 
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 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 

II 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 



 Review of Related Literature 69

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 



 70  Efficacy of Certain Graphic Organizers  

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 9th 

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 



 74  Efficacy of Certain Graphic Organizers  

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' 
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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 



 80  Efficacy of Certain Graphic Organizers  

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 validity 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: i) visual organizer and co-operative learning,  

ii) 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 



 Review of Related Literature 85

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. 



 86  Efficacy of Certain Graphic Organizers  

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), Kansızoglu (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 present study are detailed below. 

Independent Variables 

 Instructional strategies based on;  

i. 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  

i. 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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5. 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. 

6. 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 

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 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. 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 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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Figure 13 

Design of the Study 

 



 94 Efficacy of Certain Graphic Organizers  

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 A1). 

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 

Sl 
No. 

UNIT Learning Outcome Score % 

1 Solar Radiation, Heat Balance and 
Temperature 

1.1, 1.1, 1.2, 1.2, 
1.3, 1.4, 1.5, 1.6, 
1.7, 1.7 

10 33.3 

2 Atmospheric Circulation and Weather System 2.1, 2.1, 2.1, 2.2, 
2.3, 2.4, 2.4, 2.5, 
2.6, 2.6 

10 33.3 

3 Water in the Atmosphere 3.1, 3.1, 3.2, 3.3, 
3.3, 3.4, 3.4, 3.4, 
3.5, 3.5 

10 33.3 

 Total  30 100 
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Table 6 

Weightage to Thinking Skill 

Sl No. Thinking Skill Score % 

1 Concept Attainment 18 60 

2 Concept Generation 12 40 

 Total 30 100 

 

Table 7 

Blue Print 

Sl No. Unit Learning Outcome Score Total 

1 
Solar Radiation, Heat Balance and 
Temperature 

1.1 2 (2) 

10 

1.2 2(2) 

1.3 1(1) 

1.4 1(1) 

1.5 1(1) 

1.6 1(1) 

1.7 2(2) 

2 
Atmospheric Circulation and 
Weather System 

2.1 3(3) 

10 

2.2 1(1) 

2.3 1(1) 

2.4 2(2) 

2.5 1(1) 

2.6 2(2) 

3 Water in the Atmosphere 

3.1 2(2) 

10 

3.2 1(1) 

3.3 2(2) 

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 B1. 

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 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 
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 Discriminating Power. Discriminating Power of an item of test of 

achievement refers to the quality of an     item at which it discriminate between students 

with high and low achievement in Geography. 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 
No. 

U L ID IF 
Selected 
or Not 

 
Item 
No. 

U L ID IF 
Selected 
or Not 

1 11 7 0.12 0.272 Rejected  16 24 9 0.454 0.5 Accepted 

2 19 5 0.424 0.363 Accepted  17 15 4 0.33 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 0.515 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 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 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 

Item 
No. 

U L ID IF 
Selected 

or not 
 

Item 
No. 

U L ID IF 
Selected 

or not 

1 11 7 0.12 0.272 Rejected  16 24 9 0.454 0.5 Accepted 

2 19 5 0.424 0.363 Accepted  17 26 9 0.515 0.53 Accepted 

3 26 11 0.454 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 0.33 0.287 Rejected  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 29 12 0.515 0.62 Accepted  26 27 9 0.545 0.545 Accepted 

12 25 11 0.424 0.545 Accepted  27 20 9 0.33 0.439 Rejected 

13 22 7 0.454 0.439 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 12 8 0.121 0.303 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, 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 D1.  

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 
No. 

U L ID IF 
Selected 

or not 
 Item 

No. 
U L ID IF 

Selected 
or not 

1 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  21 9 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 0.484 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 0.454 0.5 Accepted 

14 9 0 0.272 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 0.424 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. 
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Table 12 

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

Geography 

Item 
No. 

U L ID IF 
Selected 
or Not 

 
Item 
No. 

U L ID IF 
Selected 
or Not 

1 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 0.454 0.5 Accepted 

14 9 0 0.272 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; 

G1 O1 X1 O2 

G2 O3 X2 O4 

O1 and O3 – pre tests 

O2 and O4 – post tests 

G1 – Experimental Group 

G2 – Control Group 

O2-O1, O4-O3 – Gain Scores 

X1 – Application of Experimental Treatment 

X2 – 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.  
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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. 

 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 

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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�-���)�����&���
�P���������������#����� ���������.�/�������$�����������������-���)���&���)���)��� ���8���a��
�"���8���-�9���&�7���"���V�������� �-�'� �����������#�� �������
�� �&�.���;�� �! �����
���
�� �! �������� �L������
�.�,�*�'�� ������� ���
�� �! ���
�������� �$�������� �"���1������ ���.�/�����V�� �E�������I�1�� �;�"�. ��
� ���
�����G���) ���"�6��

�� �����>���"�����.���8�&���`���! �����?�&���`���&���;�����*�&���`���&�����&����
�� �� ���+�>���&�����&���`���&���;�����*�&���`���"�����.���8�&���`���! �����?�&����

�� �����>���&���;�����*�&���`���&�����&���`���! �����?�&���`���"�����.���8�&����
�� �����>���! �����?�&���`���&���;�����*�&���`���"�����.���8�&���`���&�����&����
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�:�:�#�� �����'�
�.���a�� �-�������� ���������"�������� �-���"�&�������"�������� �)�1�������"�������� �����[�����F������
���.�/������ ���7�	���� ���"���a�������`�� ���)���� �Z�8�?���0���	���� ���������� �� �Z�8� ���a���"���V����
�����&���� �	���8���"���V���� �E������ �/ �! �,�5�-�����������#�u�� ���.�/�� ���7�	�,�"���1� �����3�� ���	���)����
�)�)�S�-���.�������� �?�p���
����� ���� �&�����&���� ���.�/������ �"�����.���8�&���� ���.�/���V���
�� �! ��������
������ �! ���-���)�����&���
�P�������������������������-���s�.�������" ��

�� �����>���&�����&���� ���.�/������ �! �! ��� �)������ ���-�V��� �)���.���1���`�� �����)�&�.������ �"�����.���8�&����
���.�/�������" �! �����"�����d�)�������)�7�-�
�����	�����8�����a�)���.���1���#��

�� ���+�>���&�����&���� ���.�/������ �)���G������ ������� ���8���a�� ���.�/���V���1���`�� �����)�&�.������
�"�����.���8�&�������.�/�����������'����������� ���8���a�����.�/���V���1���# ��

�� �����>���&�����&���� ���.�/������ �" �! ���� �"�����d�)������ ���z�������.���a�)���.���1���`�� �����)�&�.������
�"�����.���8�&�������.�/�������-�,�'� �)���������-�V��� �)���.���1���# ��

�:���#�������G�8�������*������ �"�! � �� �.�G�������� ���7�	���
�������F������ �Z�8�"�1������ ���-�+� ���
��
�.���"�V�����8�������'������ ���4���,�A� �����3�� ���)���B���"���� �)�1��� �� �.���"��� �P�����8������
�Z�8� �����3���R�����7�	�����;�	���	���b�����E�8���
�G�������7�	���
���������#���E�8���
�G�������7�	���
�������)������
���)�����3���-�'�0�1�-���.���������?�p�.������� ���;�	�&���)���- �! ���>�)���1���6��

�� �����>�������4���,�A� �����3�� ���������� �"�7�������� �5���+� ���� ���7�	���
�������� �E�8���
�G�� ���7�	�� ��
���������"�P�����"�7�����)�8������������������

�� ���+�>���E�8���
�G�������7�	���
�������)�������4���,�0� �����8���Z�8�?���0���
�����/ �! �,�5�-���b���1����

�� �����>���$�������! ���Y���)���-�8���
� ���
�� ��� �������
�� �.���;�)���.�� �E�8���
�G���� �5�7�.������������ ���	���� ��
�)�8� ���
���	�)�������"�����a�� ��

�� �����>���E�8���
�G�-�'�0�1�����	�"�
���&�.��� �����.���;�)�����"���1�������$�����1���# ��
�:�D�#���E�����P���&���;�����*�&���� ���.�/������ �	�8���
���G������ �9�����.������ �.�G�������� �.���d���� ���"�� �( ����

�-���������`�� �����)�&�.������ �&�����&���� ���.�/������ �! ���� �"���8���-�9������ �&�7�����
���������#��
�E�"���=� ���� �"���.�����8���! �����?�&���� ���.�/���V�������� �&�������B���.���a���
���� �� �"���8���-�9��
�;�	�-���������"�# ��

�� �����>�����-�����
�`���-�� �( �����-�9�� ��
�� ���+�>�����! �������������*�
���.�G���������2���
���.�7���
�.�d�� ��
�� �����>���" �! � ���.�G�����������
�����������.�����
 ��
�� �����>���.�7���
�.�d���a�����-�9 ��

�:�L�#���-�'�0�1�����7�	�������-���-���B���)��� ���8�� �( ���x�����-�a� ���a���"�V���������� �����&�����	���8���"��
�V���������� ���-�� �5�7�.�������
�� ���	�[�������#���! ���8� ���� �	�)���������F������ �� �)�1��� �����d��
�����������������&�����������V�"�������	���8���a���-�'�0�1�����7 �	�����>�)���1���6��

�� �����>���.�G���� �� �� �� ���+�>���.�G�����������������.�d�����3���������.���;�=���)�������� ��
�� �����>���.�d���� �� �� �� �����>���E�8���
�G����

�:�O�#���;�	�������=���"���"���8���-�9�� �! �����,�A�������J�� �! ���������$�������"���8���-�9���������0�J���&�h�, ��
�"���������"�����1���#���! �����V�������� �	���8���a�� ���	�"���1���V�����8�������1���� �.�G�.���	�� �! ���#���"���8����
�-�9�������"�;�<�����&�h�,�"�����������F�������.�G�.���	�� �! �������������;�	�B���! �������W�=���������4���1���6��

�� �� �����>�����4 ���,�A�.�'�W� �����8���.���*�������&�7�����
�������J ��
�� �� ���+�>���"���*�����3�����-�+�)�����V�����J ��
�� �� �����>���)���	 �! ���8���-���)�������! �����������R���
����� ���J ��
�� �� �����>���$�������! ���Y���)���&�.���	�����B�������a���
���8�5���b���.�G�������������V�-�����"�1���������J ��
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�:�Q�#���)���G�������&���;�<�)�� �"�����1�������7�����a�� �-�����������������"���������)�1�������"���������/ �! �,�5�-��������
�"�������� �����[�����F������ ���)���� �	�8���
���G������ �;�	�������=���"�-������ �)�,�;�-�-���.������ �.�G�`�� �������.�����
�`��
���-�a���
�������� �������-�������8������ �! �������������#�� �.���"�V���
�� �;�	�)���	�������b��������������
�)��� ���8���a���.�G���)�����G����������� �������������)���
���>�)�����-���5���+� ���
���
���������6 ��

�� �����>���&���-�I �! ���-�\�n������ ���������������� ���+�>���	�'�-�)���-�\�n������ ���������������� �����>�����;�"�-���)���-�\�n�� ��
�:�T�#���$������ �)�1��� �� �-�������� �	���_���� �$������ ���7�����a�� �-�������� �	���_��� �� �" �( ���.���P�������`��

���7�����a���-���������)�1��� ���-�������-�� �! �����.���"�V���
�����������J���! ���'�?�p���)�.���"�������`�����)����
�/ �! �,�5�-���������)�� �! ������ �.�G������������ �"�����1�.���"�������#�� ���)���� �>�)���� �)��� ���8���a��
�.�G�����1���6��

�� �����>���&���-�I �! ���.�G���� �� ���+�>���	�'�-�)���-�\�n������������ �� �����>�����;�"�-���)���-�\�n�� ��
�:�X�#���	�'�N�)������ �)���G���� �-���"���� �)���G������ �;�	�����=������ �������-���������
���������a�� �;�	�����= ��

� �����3�� �5�7�.���=���&���;�)�	���.������ �&�-�����=�0�"���� �"���8���-�9���� �;�	�-�� �! �����V�� �! ������
�;�4�����������;�	 �������=���"���"���8���-�9�����.�)�\�"�"���V���&�S���B�,�! ���������)���
���$�������;�	�B���! ��
�	�2���-�I�����������#�	�'�-�) �! �����"�������� �&�.�,�	�.���a�� �;�	�����=���V���
�� �>�)�� �� �)��� �� ��
�8���a���.�G�����1�����"�7�����)�
�����( ���"���J���&���B���)�6��

�� �����>���&���-�I �! ���.�G���� �� ���+�>���	�'�-�)���-�\�n������������ �� �����>�����;�"�-���)���-�\�n������
�����#���$�������� �;�	�����=� �����3�������� �"���8���-�9�� �! ���&�����b���� �5�7�;�	�"�\�)���������� �&�-�����=�0��

�)�"���� �"���1���
���������#�� �)�����G �� ����������� �������������)���
�� �-�V������ �-�� �( �� �"���8���- ��
�9�������� �����'���� �)���	 �! ���8�������� �-�V������ �"�����d�� ���V�-���
�� �.���;�)���� �.�G�� ���.�G�� �8�5��������
�"�������������[�������;�	�����=���>�)�����1�������)�������b���������"�#��

�� �����>���E�.���&���K���.�G���������"���� ���� �� ���+�>���&�I�������.�����5�7�.����
�� �� �����>�����4���J���.�K�&�7�K�����.�R�8������ �� �����>���E�;�C���� ��
���%�#���	�"�8������ �����;�)���������� �=�����=������ �)���	�! ���8�"���� �)�f���8���a�� �-���)�����&��� �� ������ �! �������! ��

�)���	���4������ �&�7�����
�����������2���
�`�� �)�����G�
���������� �;�	�����=���V���
�� �>�)���� �;�	�����= ��
� ���1�����&���B�����1���������������� �! ���������! ���)���	���4���1�����"�7�����)�8���������" �( ���-�������)���6��

�� �����>���)�,���;�	�����=������ �� �� �� ���+�>���! �+���;�	�����=���� ��

�� �� �����>���	�'�-�)�;�	�����=������ ���� �� �����>�����0���1���.�R�8�����.�G���������"����
���:�#���$������ �.�����5�7�.�������
�`�� �	�"�
�� �&�.��� ���� �)���	�! ���8�� �D���� �H���;�+���� ���&�
�0���&�������� ����������

�"������ �������;�)�������
�� �L�� �H���;�+���� ���&�
�0���&�������� �"���������"�������� �����[�������#�� �������! �������! ��
�)���	���4���������;�)�����1���6 ��

�� �� �����>���?�9�O������ �� ���+�>���@�9�O������ �� �� �����>���@�1�O������ �� �� �����>���C�1�O����
�����#���$�������! �+��� ���
�� �����-�����8�� �%�L�� �H���;�+���� ���&�
�0���&������ �����-�"������������ �%���� �H���;�+����

���&�
�0���&������ �)���	 �! ���8�� ���! ���5�-���
���������#���! �+��� �����8�� ������ �! �������! ���)���	���4������
���;�)�����1���6��

�� �� �����>���C�O�������� �� ���+�>���1�O������ �� �� �����>���?�9�O������ �� �� �����>���?�1�O����
���D�#���$������ �-�'�0� ���
�� �����R���
����� ������ �>�*�-������ �����'���)������ �)���G�����)���.������ �)���	 �! ����

�8�"���� �)�f���8���a�� �-���)�����&�.�������1���� �-���'�0���"�� �)���	���4������ �"�1���������� ��
���)�2���
�`���$�������! �+��� ���
�����- �! �
�����8� �����=�����=�����������'�����)���	 �! ���8���:�L���H���;�+����
���&�
�0���&�����������=�)���"���8� �����{�L���H���;�+�������&�
�0���&�������E�������������#���! �+��� �����8��
�-���'�0���"���)���	���4 ���������;�)�����1�� ��

�� �� �����>���?�9�O������ �� ���+�>���?�1�O������ �� �� �����>���@�9�O������ �� �� �����>���C�9�O����
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���L�#���&�����-���"�����1�-�� �5���.�� �-���"�����1�-�� �)�f���8���a�� �&�4���8���)���-�9�����1���� �5�7�.������������
�)���	�&�4���8 �! ���� ���2���
�� ���.�/���-�\�)�.������ �����;�)�������
�`�� ���)�V���d�� �����;�)�������� �����	 ��
�A���b�����)���	�! ���8�����	���)�����-�������'���������������)�����3���"�����1�����" �( ���	�����������"�#��

�� �����>�����.�/���������7�������	�������
�����-�������"�����������4�� �,�A��� �����7���������"�������������[�� ��
�����#��

�� ���+�>���?�I�������"���=��� �������)���	�������	���"�����)�������.�/�������)�����������# ��
�� �����>�����.�/�������&�����-���"�����1��� ���)�����������# ��
�� �����>�����.�/���������4���,�A�.�'�W�����-�'�m���
�����������# ��
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�� ������� ���������������(���(�����������/��� �����������"���C�9���<�*������� ���/����
�� �����/���2�����������������������<�*������� ���/�������	���������<�*������� ���/�����������)���?��������������
�� ���������2��������� ���$���%�����$���+����� ���������������������������������/���2������
�� ���������/���-����� �5�����%�����$�����"�������2�����/�-�����/���2��������
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�?���� �;�)�����:���%� �/� �/�-�����������%�������*�����%���/�������(�����5� ���������+�������2�����"� �/���������2��������������������� ����� ���/�����"�"����������
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�� �����>�����"�������������8���&���� �;�	�5���-���� �.�7�8���� �5�7�.������������ �;�5�.�1���� �"���*�����3�� ���-�+�)������
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�%���#�������������� ���)���)���8���a�� �)���	 �! ���8�����8������ �.�'�W� ���8������ ���a�� �-���)�����&������ �;�	��������
�=���"�� �"���*���"���V�� �&�S���B�,�! �������������-�2���
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�����*������ �"�������*������ ���7�	���
 ��
�������� ���,�)�������� �������9�� �! �.�������� �)�����G�
���������)���
�� �=����������� �� �;�	�9���- �! ��
�>�)���#��

�� �����>���"���8�����! �������� ���-�+� ���
�� �"���� �)�1���������F���G���1���� �����;�)�������
�� �"���
���� ��
�*���"���� ���( ���"�����)���#�� �"���
�� �"�������������� ���7�����a�� �	�"�
�� �&�.��� ���1����
�"�������
���"���*�����-�,�=�����)���#��

�� ���+�>���"�������
�� �"���8���� �! �������� ���7������ �"�7�����)�8���a�� �	�"�
�� �&�.��� ���1���� �"���
���� ��
�*���"�������( ���"�����)���#���"���8���! �����"�����������������7�������"�7�����)�8���a�������;�)�������8���1����
�"�������*�������( ���"�����)���#��

�� �����>�������"�������������8���&�����;�	�5���-�����.�7�8�.���1�����"���
�����*���"�������( ���"�����)���#���5�7�.������������
�;�5�.�1�����.�7�8�.���1�����"�������* �������( ���"�����)���#��

�%�D�#�����4���,�A� �����8�������'�����E�'�;���)�����&�S���9��� �� �! �������"���8���-�9�����-���)������ �! ��
� �� �! ������ ���������������#�� �E�'�;���)�� �"�7�������� ���4���,�A� ���
�� �/ �! �,�5�-�����
�� �;�	�;�"������
���.�/���V�������� ���7�	�,�"���1��� �������� �.�G������������ ������ �! �� �&�S���B�,�! ������������ ��������
�-���=���,�"���������"�#��

�� �����>���/ �! �,�5�-�����
�����.�/�����7�	�,�"���1��� ���?���B�������������# ��

�� ���+�>�������'���� �E�'�;���)���������� ���V�-���� �Z�8���=�����V�������� �?���0���	�,�"���1� �����8������
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�� �����>�������'���� �E�'�;���)�� ���V�-���� �Z�8�?���0���	� �� �! ���� �E�-�=���.������ �����'�
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 ��
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�� ���.�/��
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�#��

�� �����>���/ �! �,�5�-���������)���� �-�������� �)�1���
���������)�����8�������� ������������ �Z�8�"�1���V��������
���7�	�,�"���1� �����8�������� �! �������������`�����-�����.�/���V�� �( �����������#��

�%�O�#���-���V�"�������� �Z�8���&���! ���� �! ��� �����F������ ���4���, �A� �����8�� �E�'�;���)�� ��������������
���)���� �"���'�0���"�� �-���V�"�������� �+���1�"���.���1���#�� �������
�� �/ �! �,�5�-�����
�� �;�	�"������
�������H�����+�)���+�)� ���! �������-�����-���V�������"�����)���������� �! �6��

�� �����>���/ �! �,�5�-���������)�����+�)���+�)��� ���?���B���������# ��

�� ���+�>���/ �! �,�5�-���������)���� �������H���"���� �-�G���������)�� �! ������ ���\�=���	���)�� �"�����������)���! ������
���������������`�����)�����+�)���+�)���&�����A�������?���B���������#��

�� �����>���! �+���;�	�����=���V���
�� �.���;�)���.�� �/ �! �,�5�-�����������a�7�`�� �+�)���+�)��� �� �?���B����
�������#��
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�� �����>���"�����.���8�&���`���! �����?�&���`���&���;�����*�&���`���&�����&����
�� �� ���+�>���&�����&���`���&���;�����*�&���`���"�����.���8�&���`���! �����?�&����

�� �����>���&���;�����*�&���`���&�����&���`���! �����?�&���`���"�����.���8�&����
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�� �����>���&�����&���� ���.�/������ �! �! ��� �)������ ���-�V��� �)���.���1���`�� �����)�&�.������ �"�����.���8�&����
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�� ���+�>�����! �������������*�
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�� �����>���&���-�I �! ���-�\�n������ ���������������� ���+�>���	�'�-�)���-�\�n������ ���������������� �����>�����;�"�-���)���-�\�n�� ��
�:���#���$������ �)�1��� �� �-�������� �	���_���� �$������ ���7�����a�� �-�������� �	���_��� �� �" �( ���.���P�������`��

���7�����a���-���������)�1��� ���-�������-�� �! �����.���"�V���
�����������J���! ���'�?�p���)�.���"�������`�����)����
�/ �! �,�5�-���������)�� �! ������ �.�G������������ �"�����1�.���"�������#�� ���)���� �>�)���� �)��� ���8���a��
�.�G�����1���6��

�� �����>���&���-�I �! ���.�G���� �� ���+�>���	�'�-�)���-�\�n������������ �� �����>�����;�"�-���)���-�\�n�� ��
�:�D�#���	�'�N�)������ �)���G���� �-���"���� �)���G������ �;�	�����=������ �������-���������
���������a�� �;�	�����= ��

� �����3�� �5�7�.���=���&���;�)�	���.������ �&�-�����=�0�"���� �"���8���-�9���� �;�	�-�� �! �����V�� �! ������
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�	�2���-�I�����������#�	�'�-�) �! �����"�������� �&�.�,�	�.���a�� �;�	�����=���V���
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