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MESSAGE 

It gives me immense pleasure to extend my warm greetings and best wishes to all 

participants, academicians, researchers, and resource persons associated with the Five-Day 

Online Faculty Development Programme on “Research Methodology & Scientific Paper 

Writing” organised by the Internal Quality Assurance Cell of Udayanath (Autonomous) 

College of Science & Technology from 11th to 15th May 2026. The theme of this FDP is highly 

relevant and timely, as it seeks to equip participants with essential knowledge and practical 

insights into research design, scientific writing, publication ethics. It also brings the importance 

of plagiarism by creating awareness towards this. Data analysis, and interdisciplinary 

collaboration will also be major areas of focus. I am confident that the deliberations and 

interactions with eminent experts from reputed institutions will immensely benefit the 

participants in enhancing both the quality and impact of their academic and research pursuits. 

I congratulate the Principal, IQAC Coordinator, Organising Committee, and all 

stakeholders for their sincere efforts in organising this significant academic programme. I also 

convey my best wishes to all participants for a fruitful learning experience, productive 

academic interaction, and enduring research collaboration. I wish all success for fruitful 

completion of the Faculty Development Programme. 

 

Prof. Augustee Mohanty  



Dr. Lulumina Dash 

Principal 

Udayanath (Autonomous) College of 

Science & Technology 

Adaspur, Cuttack 

 

MESSAGE 

It is my immense pleasure to know that a Training Manual is going to be published on 

Five -Day Online Faculty Development Programme on Research Methodology organized by 

the Internal Quality Assurance Cell (IQAC)of U. N. (Auto)College of Science and Technology, 

Adaspur, Cuttack. Research is the foundation of academic excellence and intellectual growth. 

This Faculty Development Programme is a commendable initiative aimed to enhance the 

research competency of faculty members, students and promoting a research culture in higher 

education institution  

I sincerely appreciate the efforts of the IQAC, organizing committee, resource persons, 

and all participants for making the programme meaningful and successful. I am confident that 

this training manual will serve as a valuable guide and reference for academicians, Research 

scholars and students in their pursuit of quality research. 

With best wishes  

 

Dr. Lulumina Dash 
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Administrative Bursar 

Udayanath (Autonomous) College of 

Science & Technology 

Adaspur, Cuttack 

 

MESSAGE 

I am delighted to know that our IQAC plans to publish a training manual for the Five-

day long Faculty Development Program on “Research Methodology and Scientific Paper 

Writing”. This not only enhances the knowledge of the participants; this leads to sharpen their 

Research Objectives by making them more equipped for future as well.  

I wish all success of the event and my best wishes to all the stakeholders. 

 

Dr. Hiranmayee Mishra 

  



Mrs. Sujata Mishra 

IQAC Coordinator 

Udayanath (Autonomous) College of 

Science and Technology, Adaspur, 

Cuttack 

 

MESSAGE 

It gives me immense pleasure to present this Training Manual for the Faculty 

Development Programme (FDP). Faculty Development Programmes play a vital role in 

enhancing academic excellence, professional competence, and innovative teaching-learning 

practices among educators. 

This manual has been carefully designed to serve as a comprehensive guide for the 

participants, resource persons, and coordinators associated with the programme. It outlines the 

objectives, schedule, guidelines, activities, and expected outcomes of the FDP, thereby 

ensuring smooth conduct and effective participation. 

In the rapidly evolving landscape of higher education, continuous learning and skill 

enhancement are essential for educators to meet emerging academic and institutional 

challenges. I am confident that this FDP will provide a valuable platform for knowledge 

sharing, professional growth, research orientation, and collaborative learning. 

I appreciate the sincere efforts of the organizing committee, faculty members, and all 

stakeholders involved in preparing this manual and conducting the programme successfully. I 

extend my best wishes to all participants for a fruitful and enriching learning experience. 

 

Mrs. Sujata Mishra 
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DAY-1 Foundations of research    

DATE: 11.05.2026 

T1: Problem Identification & Research Gap 

(Articulating research questions, understanding scope, and novelty) 

Resource Person: Dr. Ajodhya Gourab Mishra 

Research Assistant (ICSSR Project), Dept. of Business Administration, 

Trident Academy of Technology, Bhubaneswar 
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T2: Developing a Robust Hypothesis 

(Formulating and testing hypotheses, identifying variables) 

Resource Person: Prof. (Dr.) Nibedita Jena 

Former Director, State Advisor, Higher Education Department, Government of Odisha  

UNDERSTANDING HYPOTHESIS/ MEANING OF HYPOTHESIS 

 

Hypothesis is a tentative, logical, and testable proposition that predicts the relationship 

between two or more variables. It is not merely a random assumption but a theory-driven and 

evidence-based statement, logically derived that can be empirically verified. 

A strong hypothesis provides direction, focus, and analytical strength to research, whereas a 

poorly framed hypothesis weakens even a promising study. 

 

Several important functions of a hypothesis in research: 

• It gives focus and direction to the study. 

• It narrows down the scope of investigation. 

• It determines appropriate research methodology. 

• It guides data collection and statistical analysis. 

• It establishes a connection between theoretical concepts and empirical observations. 

 

Without a hypothesis, research often becomes descriptive rather than analytical. Therefore, 

formulating a meaningful hypothesis is essential for conducting scientific and inferential 

research. 

 

Characteristics of a Robust Hypothesis 

 

A major portion of the session was devoted to explaining the essential characteristics of a 

robust hypothesis. A scientifically strong hypothesis must possess the following qualities: 

 

a. Clarity and Precision 

A hypothesis should be simple, clear, understandable, and unambiguous. The researcher must 

clearly define the relationship between variables. 

Example: 

Statement- “Technology affects students” 
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Weak Hypothesis: 

“Technology affects students.” 

Robust Hypothesis: 

“Use of blended learning significantly improves academic engagement among students.” 

b. Testability 

A hypothesis must be measurable and capable of empirical verification. It should allow the 

researcher to either accept or reject it based on collected evidence. 

c. Conceptual Relevance 

The hypothesis should emerge from a thorough literature review, theoretical framework, field 

observations, or practical problems. 

d. Specificity 

The variables, population, and expected relationship should be clearly specified. 

Weak Statement: 

“Social media impacts youth.” 

Strong Statement: 

“Excessive social media uses reduces academic concentration among students.” 

e. Feasibility 

The study should be practically achievable considering time, resources, accessibility to 

participants, and methodological competence. 

f. Statistical Compatibility 

A good hypothesis should support appropriate statistical analysis such as t-test, correlation, 

ANOVA, or chi-square analysis. 

 

 

Types of Hypothesis 

The major types of hypotheses commonly used in research: 

a. Null Hypothesis (H₀) 

The null hypothesis states that there is no significant relationship or difference between 

variables. 

Example: 

“There is no significant relationship between study hours and academic performance.” 

 

b. Alternative Hypothesis (H₁) 
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The alternative hypothesis states that a significant relationship or difference exists between 

variables. 

Example: 

“There is a significant relationship between study hours and academic performance.” 

c.  Directional Hypothesis 

A directional hypothesis predicts both the existence and direction of a relationship. 

Example: 

“Increased workplace stress reduces faculty productivity.” 

d.  Non-Directional Hypothesis 

This type predicts a relationship between variables without specifying direction. 

Example: 

“There is a relationship between physical activity and stress level.” 

d. Research Hypothesis verses Statistical Hypothesis 

• Research hypothesis is conceptual and theory-oriented. 

• Statistical hypothesis is mathematical and quantitative in nature. 

 

 

Identification of Variables in Research 

Correct identification of variables is essential because they form the foundation of hypothesis 

testing. 

a. Independent Variable 

The independent variable is the factor manipulated or controlled by the researcher and acts as 

the cause or predictor. 

Examples: 

• Teaching method 

• Leadership style 

• Working hours 

b. Dependent Variable 

The dependent variable represents the effect or outcome influenced by the independent 

variable. 

Example: 

In the study “Impact of Age on Memory” 

• Age = Independent Variable 

• Memory = Dependent Variable 
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c. Control variable 

 Kept constant during research. 

 

d. Extraneous variable  

Unintended factors affecting results. 

 

e. Moderator variable  

Influence strength or direction of relationships. 

 

f. Mediator variable  

Explain how or why relationships occur. 

 

Scientific Formulating Hypothesis  

There are certain steps for formulating hypothesis scientifically: - 

Step 1- Identifying research problem 

Step-2- Conduct literature review 

Step-3- Define variables operationally 

Step- 4 – Established expected relationship   

Step-5 – Drafting the hypothesis scientifically 

 

Hypothesis Testing and Statistical Analysis 

STEP-1 Formulate H₀ 

STEP-2 Formulate H₁ 

• Parametric tests such as t-test and ANOVA 

• Non-parametric tests such as chi-square 

• Significance levels and p-values 

 

Common Errors in Hypothesis Formulation 

Researchers should avoid: 

• Vague statements 

• Unclear wording 

• Too many variables 

• Lack of literature support 

• Non-measurable concepts 
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• Biased assumptions 

• Data manipulation 

 

Role of Technology in Research 

Technology helps researchers analyze large datasets and improve accuracy. 

• R Programming 

• Python 

• Excel 

• AI-assisted analytics 

• Data visualization tools 

 

Research Ethics in Hypothesis Testing 

Ethical research builds trust and credibility. 

• Honest data collection 

• Avoidance of manipulation 

• Proper citation 

• Informed consent 

• Confidentiality 

 

Conclusion 

The session provided a comprehensive understanding of hypothesis formulation, hypothesis 

testing, and the identification of variables in scientific research. It emphasized that quality 

research depends on clarity of thought, analytical reasoning, conceptual understanding, and 

methodological rigor. The discussion highlighted the importance of developing robust 

hypotheses and accurately identifying variables to enhance the credibility, reliability, and 

scientific value of research. Overall, the session was highly informative and beneficial, offering 

valuable insights into the foundations of effective and evidence-based academic research. 
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T3: Choosing Appropriate Methodologies 

(Quantitative, Qualitative, and Mixed-Method approaches) 

Resource Person: Dr. Manoj Mishra 

Librarian, Siksha ‘O’ Anusandhan University, Bhubaneswar 
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DAY-2 Experimental Design    

DATE: 12.05.2026 

T4: Tools for Quantitative & Qualitative Analysis 

(Survey design, sampling techniques, focus groups) 

Resource Person: Dr. Shantanu Raj 

Assistant Professor, Centre for Agribusiness Management, Utkal University, Bhubaneswar 
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T5: Ethics in Data Collection 

(Data privacy, informed consent, and security in research) 

Resource Person: Dr. Anushree Mishra 

Professor, Department of Psychology, AIIMS, Bhubaneswar 

Abstract 

Informed consent in mental health research transcends the mere acquisition of a signature; it is a 

dynamic, longitudinal relationship. This manual addresses the ethical challenges posed by 

psychiatric conditions that affect cognitive and volitional stability. It provides a technical 

framework for assessing decisional capacity using the MacCAT-CR, integrates the rights based 

approach of the Mental Healthcare Act (MHCA), 2017, and navigates the complexities of the 

Juvenile Justice system. Drawing on research from the All India Institute of Medical Sciences 

(AIIMS), this document serves as a blueprint for ensuring participant autonomy and scientific 

integrity. 

 

Introduction: The Crisis of the "Standard Model" 

The "standard model" of consent treats it as a static event—a bureaucratic box to be checked. In 

mental health research, this model is insufficient. Participants with fluctuating psychiatric 

symptoms may sign a form without true decisional capacity. This manual advocates for Dynamic 

Consent, where the process is re evaluated throughout the study’s lifecycle to prevent exploitation 

and uphold the dignity of vulnerable populations. 

 

Theoretical Foundations: The Four Pillars 

Decisional capacity is task specific. Following the Grisso and Appelbaum framework, we 

recognize four essential components: 

Understanding: Grasping facts (risks, benefits, procedures). 

Appreciation: Applying those facts to one's own situation (e.g., "This drug might make me 

dizzy"). 

Reasoning: Weighing options and consequences logically. 
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Expression of Choice: Communicating a stable, non ambivalent decision. 

 

Technical Mastery: Scoring the MacCAT-CR 

The MacArthur Competence Assessment Tool for Clinical Research (MacCAT CR) is the gold 

standard for clinical assessment. 

Understanding (26 points): Covers 13 items. Scores of 0 (no grasp) to 2 (full grasp). 

Appreciation (6 points): Focuses on "therapeutic misconception." Does the patient think they are 

receiving treatment or participating in research? 

Reasoning (8 points): Evaluates if the participant can provide a rational reason for their choice. 

Expression of Choice (2 points): A measure of the stability of the participant’s decision. 

 

The Indian Context: MHCA, 2017 

The Mental Healthcare Act (MHCA), 2017, shifts the paradigm from "paternalism" to "rights." 

• Presumption of Capacity: Section 4 mandates that every person is presumed to have 

capacity unless a clinical assessment proves otherwise. 

• Advance Directives (AD): Researchers must check if a participant has a registered AD 

specifying their research preferences. 

• Nominated Representatives (NR): If capacity is lost, the NR makes decisions based on 

the participant’s previously expressed wishes. 

 

Vulnerability and the Juvenile Justice (JJ) System 

Research in the JJ system involves "double vulnerability." 

• Guardian Consent: Consent is often sought from the Child  elfare Committee (C C) 

or a state appointed guardian rather than a parent. 

• Child Assent: Regardless of legal consent, the child’s affirmative agreement (assent) is 

ethically mandatory. A child’s dissent should generally override a guardian’s consent in 

non therapeutic research. 
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The AIIMS  egacy: Research Evidence 

AIIMS New Delhi has led Indian research into the ethics of capacity. 

• Tool Validation: AIIMS validated the Hindi MoCA and other tools, ensuring capacity 

assessments are linguistically appropriate. 

• Neuromodulation Ethics: AIIMS research on ECT and rTMS highlights that consent must 

be "re verified" before each intervention session to account for post treatment cognitive 

effects. 

 

Clinical Module: The Adapted Teach-Back Method 

For participants with psychosis, researchers must use the "Chunk and Check" method. 

• Step 1: Explain the "Purpose" (1 minute). 

• Step 2: Ask the participant: "In your own words, why are we doing this study?" 

• Step 3: Correct any misconceptions immediately before moving to "Risks." 

• Delusion Check: If a participant believes the research is a "government conspiracy," their 

Appreciation score is 0, and they cannot proceed. 

Case Studies: Ethics in Practice 

• Case A: A 17 year old in a Juvenile home consents to a trial to "impress the  udge." 

Result: Invalid consent due to coercion. 

• Case B: A stable participant with Schizophrenia becomes symptomatic mid trial. 

Result: Suspend participation and consult the Nominated Representative. 

 

Final Researcher Checklist 

• Did I check for an Advance Directive? 

• Did the participant score sufficiently on the MacCAT CR? 

• Did I use the Teach Back method for each section? 

• Is there any evidence of Therapeutic Misconception? 

 



Page | 51  
 

Briefing Summary for an Ethics Committee 

To: Institutional Ethics Committee (IEC)   Institutional Review Board (IRB) 

From: Principal Investigator 

  

Date: [Insert Date] 

 

Subject: Ethical Framework for "Beyond the Signature: Navigating Informed Consent in Mental 

Health Research" 

 

 

Project Overview 

This research framework addresses the heightened ethical threshold required for participants with 

psychiatric disorders. The protocol moves beyond "static consent" to a "process oriented model," 

ensuring that decisional capacity is maintained throughout the study's duration. 

 

 

Key Ethical Safeguards 

• Decisional Capacity Assessment: We will utilize the MacCAT-CR (MacArthur 

Competence Assessment Tool) to ob ectively score Understanding, Appreciation, 

Reasoning, and Expression of Choice. 

• MHCA 2017 Compliance: All procedures align with the Mental Healthcare Act, 2017, 

specifically acknowledging the legal standing of Advance Directives and the role of 

Nominated Representatives. 

• Vulnerable Populations (Juvenile Justice): Research involving minors in the JJ system 

will require dual oversight: official consent from the Child  elfare Committee (C C) 

and voluntary Child Assent. 
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Mitigation of Risk 

• Therapeutic Misconception: To prevent participants from confusing research with 

treatment, a "Neutral Recruiter" (not the primary clinician) will conduct the consent 

process. 

• Fluctuating Capacity: A "Dynamic Consent" approach will be used, involving the Teach-

Back Method at every ma or study milestone to verify ongoing comprehension. 

  

• AIIMS-Standardized Protocols: Our methodology incorporates validated Indian 

psychometric standards (e.g., Hindi MoCA) to ensure cultural and linguistic 

appropriateness. 

 

 

Conclusion 

The protocol ensures that "informed" is a continuous state, not a one time event. We request the 

Committee's approval based on these enhanced protections for participant autonomy and dignity. 

 

Expanded  egal Justification: MHCA 2017 Framework 

This section provides a rigorous legal foundation for the proposed protocol, specifically citing the 

Mental Healthcare Act (MHCA), 2017, to  ustify the study’s ethical architecture to the 

Institutional Ethics Committee (IEC). 

Statutory Presumption of Capacity (Section 4) 

The protocol adheres to Section 4 of the MHCA, which mandates a presumption of capacity. 

Unlike previous paternalistic models, the law now requires that every person with mental illness 

be considered capable of making research decisions unless a formal assessment proves otherwise. 

Our use of the MacCAT-CR serves as the "evidence  based assessment" required to rebut this 

presumption when necessary, ensuring we do not unfairly exclude participants based on a diagnosis 

alone. 
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Mandatory Safeguards for Research (Section 61 s 66) 

The study is designed to meet the strict three fold criteria set by Section 91 for research involving 

persons with mental illness: 

• Necessity: The research goal cannot be achieved by studying persons without mental 

illness. 

• Proportionality: The research is intended to promote the mental health of the individual or 

others with the same condition. 

• Risk Mitigation: The protocol ensures minimal risk as defined by national standards. 

Under Section 99, for any participant found to lack capacity, we have established a pathway to 

obtain informed consent from the Nominated Representative (NR). Furthermore, for 

incapacitous participants, we will seek the required prior approval from the State Mental Health 

Authority (SMHA) before enrollment, as mandated by the Act. 

  

Integration of Advance Directives (Section 5) 

In alignment with Section 5, our protocol includes a mandatory screening for Advance Directives 

(AD). If a potential participant has a registered AD that expresses a preference for or against 

research participation, that directive will be legally binding and will override any contemporaneous 

decision made by an NR. 

Rights-Based " east Restrictive" Approach 

The Act emphasizes treatment and research in the least restrictive environment. Our use of the 

Teach-Back method and visual aids serves as a "supported decision making" measure, fulfilling 

the legal obligation to provide all necessary support to help a participant exercise their own capacity 

before resorting to proxy consent. 

Alignment with ICMR Guidelines 

The MHCA 2017 mandates that all research must also follow the National Ethical Guidelines for 

Biomedical and Health Research (ICMR, 2017). Our framework integrates these by treating 

persons with mental illness as a "vulnerable group" requiring special protections, such as additional 

monitoring and potential compensation for research related harm. 
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Beyond the Signature: Navigating the Ethics of Informed Consent and Decisional Capacity 

in Mental Health Research 

 

A Comprehensive Operational Manual for Researchers and Clinicians 

 

 

 egal Anchor: The Mental Healthcare Act (MHCA), 2017 

The MHCA 2017 mandates a shift from "protection by exclusion" to "protection by inclusion." 

Researchers must navigate specific sections to remain legally compliant. 

• Section 4: Presumption of Capacity. Every person with mental illness is presumed to 

have the capacity to make decisions about their healthcare— including research—unless 

proven otherwise. 

• Section 5: Advance Directives (AD). An individual may have a registered directive 

specifying how they wish to be treated (or not treated) during periods of diminished 

capacity. 

• Section 14: Nominated Representative (NR). If a participant loses capacity, an NR is 

legally empowered to make decisions on their behalf. 

• Section 91: Restrictions on Research. Research is prohibited unless it cannot be 

conducted on people without mental illness, provides potential benefit to the group, and 

poses minimal risk. 

• Section 99: Informed Consent in Research. Explicitly mandates that consent be obtained 

after full disclosure of the nature, purpose, and risks of the study. 

Decisional Capacity s The Juvenile Justice (JJ) System 

Research in the JJ system requires "Dual Consent": 

1. Proxy Consent: Obtained from the Child  elfare Committee (C C) or a state  

appointed guardian. 

2. Affirmative Assent: Obtained from the  uvenile. A clear "no" from a minor should 

typically override proxy consent in non therapeutic research. 

Technical Framework: MacCAT-CR s AIIMS Validation 
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Researchers at AIIMS have validated tools like the MacCAT-CR and the Hindi-MoCA to ensure 

capacity is assessed accurately in the Indian context. Assessment must cover: 

• Understanding: Facts about the study. 

• Appreciation: How the study impacts the participant personally. 

• Reasoning: The logical comparison of participating versus refusing. 

 

Standardized Informed Consent Template (MHCA Compliant) 

Project Title: [Insert Study Title]  

Principal Investigator: [Insert Name]  

Institution: [Insert AIIMS Hospital Name] 

Part I: Information Sheet 

• Nature & Purpose: Clearly state that this is research, not standard clinical care. 

• Procedures: Describe exactly what will happen (e.g., blood draws, interviews). 

• Risks & Benefits: Detail potential side effects and clarify that participation may not result 

in personal clinical improvement (mitigating therapeutic misconception). 

• Confidentiality: State how data will be protected. 

• Right to  ithdraw: Explicitly state that consent can be withdrawn at any time without 

affecting regular treatment. 

 

Part II: Certificate of Consent (The Signature Section) 

I. Participant Declaration 

I have read been read the information above. I have had the opportunity to ask questions, and they 

have been answered to my satisfaction. I consent to participate in this study. 

  

• Signature of Participant: ______________________Date:_______________   
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II. Advance Directive & Nominated Representative (MHCA 2017 Requirement) 

• I have a registered Advance Directive that I wish the researchers to follow. 

• In the event I lose capacity, I nominate [Name] as my Nominated Representative for this 

study. 

 

III. Proxy Consent (For Minors/Juvenile Justice or Incapacitated Adults) 

I, [Name of NR or CWC Representative], provide consent for [Participant Name] to participate, 

acting in their best interest. 

• Signature of Representative:_____________________Date:________________   

 

 

IV. Researcher Statement (The "Teach-Back" Verification) 

I have explained the study and used the "Teach Back" method to verify the participant's 

understanding of the risks and their right to withdraw. 

• Signature of Researcher:_________________________Date:_________________  

 

 

 

 

END 
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T6: Effective Writing for Introduction & Review 

(The 'Hook,' defining problems, and setting the stage) 

Resource Person: Dr. Elina Kanungo 

Assistant Professor, Department of Commerce, BJB Autonomous College, Bhubaneswar 

e-mail: elinakanungo83@yahoo.co.in 

The ‘Introduction’ in academic writing is a strategic section that invites readers into a 

discussion by presenting the necessary context for the article/study. It serves as a “road map” 

of relevant points which will draw the attention of the readers. The strength of an introduction 

will determine whether readers continue to read or will set the paper aside in favour of more 

engaging material and analysis. To make the introduction catchy and draw the attention of 

readers, the opening element/strategy called the ‘Hook’ is essential. Hooks can be classified as 

1. Statistical hook 

2. Problem-based hook 

3. Conceptual hook 

4. Contradictory hook 

5. Question-based hook 

 
Source: Generated using ChatGPT 

The introduction provides essential background information, helping readers understand the 

research's context and relevance. A well-structured introduction guides readers from a general 

context to a specific research question, ensuring clarity and coherence (Armağan, 2013; 

Bahadoran 

et al., 2018). While writing an introduction, the following points should be kept in mind: 

1. Capture Attention (The Hook)- By using any of the hooks mentioned above, try to create 

interest by presenting a striking fact, problem, or idea related to the research topic. 

Provide Context and Background- In this part of the introduction, move from general 

information to more specific aspects of the research area so that the readers can grasp the 

foundation on which the study was built. Past research should be summarised to identify the 

area of the study (Ahlstrom and Wang, 2020). 

mailto:elinakanungo83@yahoo.co.in
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2. Define the Research Problem- The research problem identifies the issue that the study 

seeks to address. The problem should be well-defined, highlighting a gap or challenges in 

the existing knowledge or practice. 

3. Establish Significance- Here, the importance or relevance of the research work is to be 

highlighted. The novelty in the study, the contribution to real-world problems, or the 

contribution to academic theory is presented. 

4. State Objectives / Research Questions- Here, the article needs to present the objectives 

and research questions that the study aims to achieve. 

5. Outline the Structure (Optional)- This part will provide a roadmap of the chapters or sections 

in 

the article/thesis, so that it will help the readers to navigate the document and understand the 

flow of arguments. 

Recommendation of tense to be used in the Introduction 

 
Context Tense 

Beginning of the introduction by 
describing the background/ context 

Present Simple 

Reflecting on how the problem has been 
dealt with in the present research 

Present Perfect 

Present the research question or the hypothesis Present Simple/ Past Simple 

Source: (Bahadoran et al., 2018) 

While writing the introduction, researchers should be careful and follow the following dos and 

don’ts to make it attractive and interesting to readers. 

 
DO’s  
Be short, clear, and focused (Zeiger, 2000) 

Frame a precise question by following previous statements (Zeiger, 2000) 

Mention the novelty of the current work (Zeiger, 2000) 

Underscore the importance of the work (Zeiger, 2000) 

Relate the study to the past (Zeiger, 2000) 

Elaborate on the background where the question originated (Zeiger, 2000) 

Include a funnel structure for writing the introduction (Plaxco, 2010) 

DON’T’s  
Include more references (Zeiger, 2000) 

Cite out articles that are outdated (Streiner,2007) 

Omit significant work (Streiner,2007) 

Include jargon (Plaxco, 2010) 

Present one-sided, biased views of controversial issues (Streiner,2007) 

Source: (Bahadoran et al., 2018) 
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DAY-3 Anatomy of a Paper 

DATE: 13.05.2026 

 

T7: Detailing Methods & Materials 

(Reproducibility, precision, and protocol documentation) 

Resource Person: Dr. Biswajit Chhatoi 

Assistant Professor, Department of Business Administration, Berhampur University, 

Berhampur  
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T8: Understanding Plagiarism (Types & Severity) 

(Accidental vs. intentional, self-plagiarism) 

Resource Person: Dr. Jyoti Ranjan Rout* 

Associate Professor, School of Biological Sciences, AIPH University, Bhubaneswar 

*Email: routjr@aiph.ac.in/ routjr@gmail.com 

 

Understanding Plagiarism: Types and Severity 

Plagiarism is a critical issue in academic and professional writing, representing the unethical 

practice of presenting someone else’s work, ideas, or expressions as one’s own without proper 

acknowledgment. Understanding plagiarism is essential for maintaining integrity, fostering 

originality, and upholding the standards of scholarship. This discussion explores the various 

types of plagiarism and the severity associated with each, providing a comprehensive 

framework for recognizing and addressing this misconduct (Anonymous, 2026). 

Types of Plagiarism 

Plagiarism occurs in several distinct forms, ranging from copying entire works to subtle misuse 

of ideas. The most recognized types include global plagiarism, verbatim plagiarism, 

paraphrasing plagiarism, patchwork plagiarism, and self-plagiarism (Fig. 1). Plagiarism 

manifests in multiple forms, each varying in intent, complexity, and detectability. Recognizing 

these types is crucial for both preventing plagiarism and applying appropriate corrective 

measures (Cheng et al., 2021; (Childers & Bruton, 2015). 

a) Direct Plagiarism 

Direct plagiarism occurs when a person copies text verbatim from a source without quotation 

marks or proper citation. This is the most blatant form of plagiarism and is often considered 

the most severe due to its clear violation of originality and intellectual property rights. 

Examples include copying paragraphs, sentences, or entire sections from books, articles, or 

online content. 

b) Self-Plagiarism 

Self-plagiarism, also known as duplicate publication, involves reusing one’s own previously 

published work without acknowledgment. Although it may seem less harmful since the author 

is reusing their own material, it misleads readers and publishers by presenting old work as new. 

This type is common in academic publishing and can lead to ethical concerns regarding 

originality and transparency. 

mailto:routjr@aiph.ac.in/
mailto:routjr@gmail.com
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c) Mosaic Plagiarism (Patchwriting) 

Mosaic plagiarism, or patchwriting, happens when a writer borrows phrases, ideas, or sentence 

structures from a source and intersperses them with their own words without proper citation. 

The text is not copied verbatim but is closely paraphrased, often rearranging or substituting 

synonyms. This form is deceptive because it disguises the source material as original thought, 

making it harder to detect. 

d) Accidental Plagiarism 

Accidental plagiarism arises from neglect, misunderstanding, or lack of knowledge about 

citation rules and academic conventions. Examples include failing to cite sources correctly, 

misquoting, or paraphrasing too closely without acknowledgment. Despite the lack of intent, 

accidental plagiarism undermines academic integrity and requires corrective action through 

education and revision. 

e) Paraphrasing Plagiarism 

Paraphrasing plagiarism involves rewording someone else’s ideas or text without proper 

citation. Unlike mosaic plagiarism, the entire passage is rewritten but retains the original 

meaning and structure. This type is problematic because it obscures the source’s contribution 

and presents the ideas as the writer’s own. 

f) Source-based Plagiarism 

Source-based plagiarism includes fabricating sources, citing nonexistent references, or 

misrepresenting the content of a source. This form damages the credibility of the work and 

misleads readers, constituting a serious breach of ethical standards. 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Schematic representation of types of plagiarism. 
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Severity of Plagiarism 

The severity of plagiarism depends on multiple factors, including the extent of copied material, 

intent, context, and the impact on the academic or professional community. Understanding 

these dimensions helps institutions and individuals apply appropriate sanctions and 

preventative measures (Siddhpura & Siddhpura, 2020; Oyenuga et al., 2026). 

i) Extent and Magnitude 

The amount of plagiarized content significantly influences severity. Copying a few sentences 

or an isolated paragraph, while still unethical, is generally less severe than copying entire 

sections or complete works. Large-scale plagiarism often indicates deliberate misconduct and 

warrants stricter penalties. 

ii) Intentionality 

Intent plays a crucial role in assessing severity. Deliberate plagiarism, where the author 

knowingly presents others’ work as their own, is considered a grave offense. In contrast, 

accidental plagiarism, resulting from ignorance or carelessness, is treated with more leniency 

but still requires remediation through education and revision. 

iii) Contextual Impact 

The context in which plagiarism occurs affects its seriousness. For example, plagiarism in high-

stakes academic submissions, such as theses or grant proposals, has more severe consequences 

than in informal assignments. Similarly, plagiarism in published research can damage the 

reputation of authors, institutions, and journals, leading to retractions and loss of credibility. 

iv) Ethical and Legal Implications 

Plagiarism not only violates academic ethics but can also breach copyright laws, especially 

when copyrighted material is used without permission. Legal consequences may include fines, 

litigation, or professional disciplinary actions, particularly in commercial or professional 

settings. 

v) Repercussions for the Individual 

The consequences for individuals found guilty of plagiarism range from academic penalties 

(such as failing grades or expulsion) to professional sanctions (such as job termination or loss 

of professional licenses). The severity of repercussions often correlates with the nature and 

scale of the plagiarism. 
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The severity of plagiarism is determined by several factors, including the extent of copied 

material, the author’s intent, the context in which it occurs, and its impact on the academic or 

professional community. Minor cases, such as copying a few sentences without citation, are 

unethical but generally less severe than large-scale plagiarism involving entire sections or 

complete works. Intentional plagiarism, where an individual knowingly presents another’s 

work as their own, is considered a grave offense, while accidental plagiarism due to 

carelessness or lack of awareness is treated with more leniency but still requires correction. 

The seriousness also depends on context: plagiarism in high-stakes submissions like theses, 

grant proposals, or published research carries heavier consequences than in routine 

assignments. Ethical and legal implications further heighten severity, as plagiarism can violate 

copyright laws and lead to litigation or professional sanctions. For individuals, repercussions 

range from academic penalties such as failing grades or expulsion to professional consequences 

like job termination or loss of licenses. Ultimately, the severity of plagiarism correlates with 

its scale, intent, and impact, making awareness and prevention essential for maintaining 

integrity in both academic and professional environments (Horbach and Halffman, 2019). 

Addressing Plagiarism 

Effective management of plagiarism involves a combination of education, detection, and 

enforcement. Institutions should foster awareness about proper citation practices and the ethical 

importance of originality. Tools like plagiarism detection software help identify potential 

issues, while clear policies and consistent enforcement deter misconduct (Mulenga & Shilongo, 

2024). 

Conclusion 

Understanding the types and severity of plagiarism is fundamental to promoting academic 

integrity and ethical scholarship. By recognizing the various forms—from direct copying to 

subtle paraphrasing without citation—and appreciating the factors that influence severity, 

academic and professional communities can better prevent, detect, and address plagiarism. This 

understanding supports a culture of honesty, respect for intellectual property, and the 

advancement of genuine knowledge. 
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W1: Workshop: Critical Literature Review & Tools  

(Using Mendeley/Zotero, structuring a review matrix)  

Resource Person: Dr. Priyakrushna Mohanty  

Assistant Professor and Research Mentor, School of Business and Management, Christ 

University, Bengaluru 
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DAY-4 Ethics & Integrity 

DATE: 14.05.2026 

T9: Software for Plagiarism Checking 

(Interpreting similarity reports Turnitin/iThenticate) 

Resource Person: Prof. (Dr.) Manoranjan Dash 

Professor and Associate Dean, Department of Management Sciences, Siksha ‘O’ Anusandhan 

University, Bhubaneswar 
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T10: Selecting the Right Journal (Indexing & Impact) 

(Identifying predatory journals, Scopus/WoS metrics) 

Resource Person: Dr. Haresh Chandra Mishra 

Adjunct Professor and Research Adviser, State Institute of Special Education and Research 

(SISER), Bhubaneswar 

 

 

 

SE ECTIN  T E RI  T JO RNA  (INDE IN  & I PACT)

(IDENTIF IN  PREDATOR  JO RNA S  SCOP S WOS

 ETRICS)

Dr. Haresh Chandra Mishra
Adjunct Professor & Research Advisor,

State Institute of Special Education and Research,
Bhubaneswar

Points of Discussion

1. Indexing of Journals

2. Criteria for Indexing of Journals

3. Major Impact Metrics of Indexing

4. Major Indexing Database

5. Criteria for Selecting the Right Journal

6. Identification of Predatory Journals

7. Useful  erification Platform

8. Steps Before Submission

1. INDE IN  OF JO RNA S

 What is Indexing of Journal: Journal indexing refers to the process by which
academic and research journals are included in recogni ed databases or indexing
services. These databases systematically organi e scholarly literature so that
researchers, students, academicians, and professionals can easily search, access, and
cite research articles. Indexed journals are generally considered more credible, visible,
and academically valuable than non-indexed journals.

 Indexing plays a crucial role in academic and research communication because it
enhances the discoverability, accessibility, and impact of research publications.
Universities, research institutions, and regulatory bodies often emphasi e publications
in indexed journals for academic promotions, research evaluation, and funding
purposes.

 The ma or o  ectives of indexing are:

 To improve the visibility of research articles.

 To facilitate easy retrieval of scholarly literature.

 To maintain standards of academic publishing.

 To increase citation and research impact.

 To ensure quality control in scholarly communication.

 To help researchers identify reliable journals.

 To support literature review and evidence-based research.
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ExampleDescriptionCriteria
Sl.

 o.

A psychology journal sends every research

article to two subject experts for blind

review before acceptance.

The journal must follow a proper peer-

review system where experts evaluate

submitted manuscripts before publication

to ensure scientific accuracy and

originality.

Peer Review Process1

A journal with professors and researchers

from reputed universities serving as editors

and reviewers.

The journal should have a qualified

editorial board, clear editorial policies,

proper formatting, and professional

publication standards.

Editorial  uality2

Use of plagiarism detection software and

adherence to Committee on Publication

Ethics (COPE) guidelines.

Journals must follow ethical guidelines

related to plagiarism, authorship, conflict

of interest, and research misconduct.

Pu lication Ethics3

A quarterly journal releasing four issues

every year on schedule without delays.

Journals should publish issues

consistently according to their declared

frequency (monthly, quarterly, biannual,

etc.).

Regularity of

Pu lication

4

Print ISS : 1234-5678 and Online ISS :

2345-6789 displayed on the journal

website.

The journal must possess a valid

International Standard Serial  umber

(ISS ) for identification and cataloguing.

ISSN Registration5

Editorial board includes scholars from

India, USA, U , Australia, and Canada.

Indexing agencies prefer journals having

contributors and editorial board members

from different countries and institutions.

International Diversity

of Authors and Editors

6

 . CRITERIA FOR JO RNA  INDE IN 

Articles published in the journal are

frequently cited in Scopus or Web of

Science indexed publications.

The journal should demonstrate

scholarly impact through citations

received by its published articles.

Citation Performance7

Publishing empirical research with

proper statistical analysis, references,

and scientific methodology.

Research articles should be original,

relevant, methodologically sound, and

academically significant.

 uality of Pu lished

Content

8

A journal website providing PDF access

to current and past issues.

Many indexing agencies require

journals to maintain a functional

website with accessible archives and

author guidelines.

Online Accessi ility9

Each article includes DOI, structured

abstract, keywords, and APA references.

Articles should contain proper titles,

abstracts, keywords, DOI numbers, and

bibliographic information for easy

indexing.

A stracting and

 etadata Standards

10

Professionally edited manuscripts with

clear academic writing style.

Articles should maintain high linguistic

and grammatical standards, usually in

English or other internationally

accepted academic languages.

 anguage  uality11

Archiving through services like

 OC SS or institutional repositories.

Journals should preserve published

content through digital archiving

systems to ensure long-term

accessibility.

Digital Archiving and

Preservation

12
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 .  AJOR I PACT  ETRICS OF INDE IN  JO RNA S

(A) Impact Factor: The most widely used journal impact measure developed by Clarivate.

Impact Factor Citations in Current Year to Articles Published in Previous Two Years / Total

Citable articles published in previous two years

Example

If a journal receives 500 citations in 2025 for articles published during 2023and 2024, and it

published 100 articles during those years: IF 500/100 5

( ) Cite Score: Cite Score is a journal evaluation metric developed by Elsevier and calculated

using data from the Elsevier database. It measures the average number of citations received

per document published in a journal over a four-year period. It is widely used to assess the

academic influence, visibility, and quality of journals across different disciplines.

Cite Score  Total citations received in previous four years/ Total documents published in 4

years

Example :
Total2024202320222021 o. of

Documents 20050605040

In 2025, these documents received 800 citations Cite score  800/200 4

(C )  uartile  atrix: Journal quartiles are ranking categories used to measure the relative performance

and prestige of academic journals within a specific subject category. Journals are divided into four equal

groups (quartiles) based on citation performance and impact indicators.  uartile ranking is commonly

provided by: Scopus through SCImago Journal Rank (SJR) Web of Science through Journal Citation

Reports (JCR).  uartiles are calculated based on the ranking position of a journal within a subject category.

 uartile Position Rank of the Journal/ Total  o of Journals  100

Example

Interpretation
 uality  evel

Position in Subject

Category
Meaning uartile

 eading international

journals
 ery High ImpactTop 25  journalsFirst  uartile 1

Well-recogni ed

journals
High Impact25  50 Second  uartile 2

Average-performing

journals
Moderate Impact50  75 Third  uartile 3

Emerging or less-

cited journals

          

               

 ower ImpactBottom 25 Fourth  uartile 4
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Official Website
Importance for

Researchers

Major

Metrics/Features

Type of Content

Indexed
Subject Coverage

Managing

Organi ation

Indexing

Database

Scopus

Widely used for

citation analysis,

academic ranking, and

institutional

evaluation

CiteScore, SJR,

S IP,  uartile

Rankings ( 1 

 4)

Peer-reviewed

journals,

conference papers,

books

Multidisciplinary

(Science, Social

Science, Arts,

Humanities,

Medicine,

Engineering)

ElsevierScopus

Web of Science

Considered highly

selective and

prestigious for

research evaluation

Journal Impact

Factor (JIF),

Journal Citation

Indicator (JCI), h-

index

High-quality

journals,

conference

proceedings, books

MultidisciplinaryClarivate
Web of

Science

PubMed

Essential database for

medical and health

science research

Medical Subject

Headings

(MeSH), PMID

indexing

Biomedical journal

articles and

abstracts

Medicine,  ursing,

 ife Sciences,

Biomedical Sciences

 ational  ibrary

of Medicine

(  M)

PubMed

DOAJ Directory

Helps identify

credible open-access

journals and avoid

predatory journals

Open-access

quality

verification

Peer-reviewed

open-access

journals

Multidisciplinary

Open Access Journals
DOAJDOAJ

ERIC Database

Major database for

education research

and teaching resources

ERIC  umber

(ED/EJ

identifiers)

Journal articles,

reports, conference

papers, policy

papers

Education and

Educational Research

U.S. Department

of Education
ERIC

PsycI FO

Important resource for

psychology and

behavioral science

research

APA Thesaurus

indexing and

psychological

classification

Journal articles,

books,

dissertations,

reports

Psychology,

Behavioral Sciences,

Mental Health

American

Psychological

Association

(APA)

PsycI FO

 .  AJOR INDE IN  DATA ASE FOR ACADE IC JO RNA S WIT   I   I PACT FACTOR AND CITATION INDE 

Example/ConsiderationImportance for Researchers ey PointsCriteria

A psychology paper should be

submitted to journals focusing on

psychology or behavioral

sciences rather than unrelated

fields.

Ensures the manuscript fits the

journal s academic focus and

increases the chance of

acceptance.

  Match between manuscript topic and

journal aims.

  Review previously published articles.

Scope and Relevance

Clinical studies may target

healthcare practitioners, while

policy studies may target

administrators and policymakers.

Helps the research reach the

intended readers and maximi e

impact.

  Academic researchers.

  Practitioners.

  Policymakers.

  Interdisciplinary readers.

Target Audience

 erify indexing through Scopus

Sources or Web of Science

Master Journal  ist.

Indexed journals generally have

greater credibility, visibility, and

citation potential.

  Whether indexed in Scopus or WoS.

   erification through official database

websites.

Indexing Status

 1 journals usually have higher

visibility and stronger citation

impact than  4 journals.

Indicates journal quality,

influence, and academic

recognition.

   uartile ranking.

  Citation metrics.

  Editorial board quality.

Impact and Reputation

Some journals publish within 2 3

months, while others may take

more than a year.

Important when research findings

need timely dissemination.

  Average review timeline.

  Publication timeline after acceptance.
Pu lication Speed

Highly reputed journals often

have low acceptance rates due to

rigorous peer review.

Helps researchers estimate the

likelihood of manuscript

acceptance.

  Selectivity and competitiveness of the

journal.
Acceptance Rate

Authors should check APC

amounts and funding availability

before submission.

Open-access journals increase

accessibility and readership, but

may involve publication fees.

   isibility benefits of open access.

  Article Processing Charges (APCs).

Open Access vs

Su scription

Journals following COPE

guidelines are generally

considered ethically reliable.

Ensures academic integrity,

ethical publishing practices, and

research credibility.

  Peer-review transparency.

  COPE guidelines adherence.
Ethical Standards

 . CRITERIA FOR SE ECTIN  T E RI  T JO RNA 
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Importance
Warning Signs in Predatory

Journals
How to  erifyDescription erification Method

Indexed journals generally

follow quality standards and

ethical publishing practices.

Fake indexing claims,

discontinued journals, or

indexing in unknown

databases.

 erify directly through official

databases such as Scopus, Web

of Science, Directory of Open

Access Journals, and PubMed.

Determines whether the journal

is included in recogni ed

academic databases.

Chec  Journal

Indexing

Confirms the journal is

officially registered and

recogni ed.

Missing ISS , fake ISS , or

ISS  belonging to another

journal.

Check the ISS  through the

official ISS  Portal and match it

with the journal title.

ISS  is the official identification

number of a journal.

 erify ISSN

Authenticity

A genuine editorial board

ensures proper academic

supervision and peer review.

Fake editors, missing

affiliations, or same editors

handling unrelated

disciplines.

Search editors through university

websites, ORCID, Google

Scholar, or  inkedIn.

Evaluates whether qualified

scholars manage the journal.

Review Editorial

 oard  egitimacy

Proper peer review maintains

research quality and

credibility.

Acceptance within a few

days, guaranteed publication,

or no revision process.

Review the journal s peer-review

policy and publication timelines.

Assesses the quality and duration

of manuscript review.

Examine Peer Review

Timelines

Reputable publishers maintain

ethical and professional

publishing standards.

Poor website quality, fake

addresses, hidden contact

details, aggressive solicitation

emails.

Research publisher background,

journal portfolio, and author

experiences.

Evaluates the trustworthiness and

history of the publisher.

Chec  Pu lisher

Reputation

Indicates commitment to

publication ethics,

transparency, and integrity.

Fake COPE logo, no ethics

statement, or false

membership claims.

 erify membership through the

official Committee on

Publication Ethics member

directory.

Checks whether the journal

follows publication ethics

guidelines.

 oo  for COPE

 em ership

Transparent charges reflect

ethical publishing practices.

Hidden fees or sudden

payment requests after

acceptance.

Read author guidelines and fee

structure carefully.

Examines transparency of article

processing charges (APCs).

Chec  Pu lication

Charges

Professional websites reflect

credibility and seriousness.

Poor grammar, broken links,

copied content, or

unprofessional design.

Examine grammar, formatting,

contact details, and functionality.

Reviews professionalism and

accuracy of the journal website.

Assess We site

 uality

High-quality articles indicate

rigorous editorial standards.

Poor writing, plagiarism,

irrelevant topics, or low-

quality content.

Read sample articles for

methodology, citations, and

language quality.

Evaluates the quality of

previously published research.

Review Pu lished

Articles

 egitimate journals usually

send professional and

selective communications.

Spam-like invitations,

excessive flattery, or urgent

submission requests.

Examine whether emails are

personali ed and relevant to your

field.

Reviews the nature of invitation

emails sent by journals.

Chec  Solicitation

Emails

 ow to  erify
Warning Signs of Predatory

Journals
DescriptionAspect

Check journal reputation

through trusted academic

databases.

Promise guaranteed publication

and quick acceptance.

Journals that prioriti e profit

over academic quality and

often charge publication fees

without proper peer review or

editorial standards.

 eaning of

Predatory

Journals

Read author guidelines and

examine review timelines.

Extremely rapid acceptance (within

days), vague or absent review

process.

Genuine journals follow a

rigorous peer-review system

involving expert reviewers.

Peer Review

Process

 erify directly on official

database websites.

Fake indexing logos or misleading

claims like  Indexed in

International Impact Factor. 

Authentic journals are indexed

in recogni ed databases such as

Scopus and Web of Science.

Indexing Claims

 erify through the official

ISS  Portal.

Fake, missing, or duplicated ISS 

numbers.

 egitimate journals possess

valid ISS  numbers registered

officially.

ISSN

Authenticity

Search editors  profiles on

university websites or

ORCID.

Fake names, unrelated experts, or

missing affiliations.

Reputed journals have

recogni ed scholars with

institutional affiliations.

Editorial  oard

Check publisher history,

address, and academic

reputation.

Unknown publishers with poor

website quality and unclear contact

details.

Established publishers maintain

publication ethics and

transparency.

Pu lisher

Reputation

Review APC details on the

journal website before

submission.

Hidden fees or sudden payment

requests after acceptance.

Genuine journals clearly

mention Article Processing

Charges (APCs).

Pu lication Fees

(APC)

6. IDENTIF IN  PREDATOR  JO RNA S
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Examine website quality

and transparency carefully.

Poor grammar, spelling mistakes,

fake metrics, broken links.

Authentic journals maintain

professional websites with

clear policies.

We site  uality

 erify membership through

the official COPE directory.

 o ethics policy or plagiarism

guidelines.

Ethical journals often follow

publication ethics standards of

Committee on Publication

Ethics (COPE).

COPE

 em ership

Ignore unsolicited

invitations and verify

journal legitimacy

independently.

Aggressive spam emails requesting

urgent submission.

Genuine journals rarely send

excessive invitations.

Solicitation

Emails

 erify metrics through

official indexing agencies.

Use fake metrics like  Global

Impact Factor  or misleading

rankings.

 egitimate journals use

recogni ed metrics such as

CiteScore, Impact Factor, or

SJR.

Impact  etrics

Check previous issues and

publication consistency.

Irregular publication frequency or

missing archives.

Reliable journals publish issues

regularly according to

schedule.

Pu lication

Regularity

Read journal policies

carefully before submission.

 o clear author guidelines or

copyright information.

Ethical journals clearly explain

copyright, plagiarism, and

withdrawal policies.

Transparency of

Policies

 erify address and publisher

details online.

Only generic emails (e.g.,

Gmail/Yahoo) and fake addresses.

Genuine journals provide valid

institutional addresses and

emails.

Contact

Information

Review previously

published papers critically.

Poorly written articles with obvious

errors and weak references.

Published papers should show

academic rigor and proper

formatting.

 uality of

Pu lished

Articles

PurposePlatform

 erify Scopus indexingScopus Sources

 erify WoS indexing

Master Journal

 ist (Web of

Science)

Check ethical open-access

journals
DOAJ

Publication ethics

membership
COPE

 .  seful  erification Platforms  . Steps  efore Su mission

1. Read journal aims and scope carefully.

2. Review recently published articles.

3. Follow author guidelines strictly.

4. Check formatting and referencing style.

5.  erify plagiarism percentage.

6. Confirm indexing from official sources.

7. Ensure ethical approval if required.

Conclusion

Selecting the right journal is essential for research visibility and academic

growth.

Indexing and impact metrics help evaluate journal quality.

Researchers must critically assess journals before submission.

Awareness of predatory journals protects academic integrity and research

credibility.
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W : Wor shop: Data  isualization & Result Reporting 

(Creating impactful tables and figures using basic tools) 

Resource Person: Dr. Bhabani Shankar Mohanty 

Assistant Professor, Department of Statistics and Applied Mathematics, School of 

Mathematics and Computer Sciences, Central University of Tamil Nadu, Tamil Nadu 

  

INTROD CTION TO DATA IS A I ATION

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 Data visuali ation is the graphical representation of data and

information.

 It presents data using charts, graphs, maps, and dashboards.

 It helps convert complex data into simple and understandable visuals.

 It makes it easier to identify patterns, trends, and relationships in

data.

 It improves data analysis, communication, and decision-making.

 Data visuali ation is widely used in research, business, healthcare,

education, and science.

 Popular tools used for visuali ation include Microsoft Excel, SPSS

and RStudio.

 It helps researchers and educators present findings more effectively

and clearly.
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O JECTI ES TO DATA IS A I ATION

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 To simplify complex data.

 To present data clearly and visually.

 To identify patterns and trends.

 To support analysis and decision-making.

 To compare and interpret data easily.

 To communicate information effectively.

 To improve understanding of research findings.

I PORTANCE IN RESEARC 

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 Helps present research data clearly and effectively.

 Makes complex data easier to understand and interpret.

in data.Identifies patterns, trends, and relationships

Supports accurate analysis and decision-making.

 Enhances communication of research findings.

 Improves the quality of reports, presentations, and

publications.

 Helps detect errors, outliers, and inconsistencies in data.

Makes research results more attractive and understandable

to the audience.
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C ARATERISTICSOF OOD

 IS A I ATION

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 Clear and easy to understand

 Accurate representation of data

 Simple and well-organi ed design

 Attractive and visually appealing

 Proper use of colors, labels, and scales

 Highlights important information effectively

 Avoids unnecessary complexity and clutter

 Supports quick interpretation and decision-making

T PES OFDATA

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

  ualitative Data  Descriptive or categorical data

(E ample:  ender,Color,Religion)

  uantitative Data   umerical data

(E ample: Age, Height, Income)

 Time Series Data  Time-ordered data

(E ample: Daily temperature, Monthly sales)

  ultivariate Data  Multiple-variable data

(E ample: Age, Height, Income)

  eographical Data  Spatial data

(E ample: Population map, Rainfall distribution)
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CO  ON IS A I ATION TOO S

 E CE 

 R STUDIO

 SPSS

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

DATA IS A I ATION EST PRACTICE

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

  eep the design simple and clear

 Choose the correct chart or graph

 Use proper labels and titles

 Avoid too many colors and clutter

 Highlight important information

 Maintain accuracy and consistency

 Use readable fonts and scales

 Make the visuali ation easy to interpret



Page | 148  
 

 

  

CO  ON ISTA ES IN

DATA IS A I ATION

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 Using the wrong type of chart

 Overloading visuals with too much information

 Using too many colors or effects

 Missing labels, titles, or legends

 Distorting data with improper scales

 Creating cluttered and confusing designs

 Ignoring audience understanding

 Misrepresenting or exaggerating data

DIFFERENTT PES OF RAP S

 BAR GRAPH

  I E GRAPH

 PIE CHART

 SCATTER P OT

 AREAGRAPH

 BO P OT

 BUBB E CHART

 HEATMAP

 DO UT CHART

 FU  E CHART

 CHOROP ETH MAP

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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 AR  RAP 
A bar graph is a chart in which data is represented by hori ontal

or vertical bars of equal width separated by equal spaces.

Features of a  ar  raph

 Bars can be vertical or hori ontal.

 Width of all bars is equal.

  ength/height of bars shows the magnitude of data.

 Bars are separated by spaces.

 Used for categorical data comparison.

Types of  ar  raph:
1.  ertical Bar Graph

2. Hori ontal Bar Graph

3. Multiple Bar Graph

4. Stacked Bar Graph

 imitations of  ar  raph
  ot suitable for large datasets

 Cannot show continuous data effectively

 Too many bars make the graph confusing

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 INE  RAP 

A line graph is a graphical representation in which data values

are plotted on a coordinate system and connected using lines to

show continuous change.

Features of a  ar  raph

 Uses points connected by lines

 Shows trends over time

 Displays continuous data

 Easy to compare changes

 Can represent one or more datasets

 ses of  ine  raphs
 Weather forecasting

 Stock market analysis

 Population growth studies

 Business sales tracking

 Scientific experiments

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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PIE C ART

A pie chart is a graphical representation in which a circle is

divided into sectors, and each sector represents a percentage or

proportion of the total data.

Features of a Pie Chart

 Circular in shape

 Divided into slices or sectors

 Represents parts of a whole

 Easy to compare percentages

 Best for limited categories

 ses of Pie Charts
 Budget analysis

 Market share comparison

 Survey results

 Population distribution

 Business reports

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

SCATTER P OT
A scatter plot is a graphical representation in which individual

data points are plotted on the  -axis and Y-axis to study the

relationship or correlation between two variables.

Features of a Scatter Plot

 Uses dots to represent data points

 Shows relationships between variables

 Helps identify trends and correlations

 Useful for continuous numerical data

 Can reveal clusters and outliers

 ses of Scatter Plots
 Statistical analysis

 Correlation studies

 Scientific research

 Business forecasting

 Machine learning and data science

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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AREA RAP 
An area graph is a graphical representation where data points are

connected by lines, and the area under the line is shaded to

emphasi e the magnitude of values over time.

Features of an Area  raph

 Displays trends over time

 Filled area highlights volume or magnitude

 Useful for continuous data

 Can compare multiple datasets

 Similar to a line graph but visually more impactful

Types of Area  raph:
1. SimpleArea Graph

2. StackedArea Graph

 ses of Area  raphs
 Financial analysis

 Business growth tracking

 Environmental studies

 Population analysis

 Time-series data visuali ation

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 O P OT

A box plot is a graphical representation that shows the

minimum value, first quartile ( 1), median, third quartile

( 3), and maximum value of a dataset.

Features of a  ox Plot

 Displays data distribution clearly

 Shows median and quartiles

 Helps identify outliers

 Useful for comparing datasets

 Summari es large data efficiently

 ses of  ox Plots
 Comparing multiple datasets

 Detecting outliers

 Understanding data spread

 Statistical analysis

 Research and data science

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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     E C ART
A bubble chart is a graphical representation in which data

points are shown as bubbles, where:

 The hori ontal position represents one variable

 The vertical position represents another variable

 The si e of the bubble represents a third variable

Features of a  u  le Chart
 Uses circles or bubbles to represent data

 Displays relationships among three variables

 Bubble si e indicates magnitude

 Useful for comparing multiple data points

 Attractive and easy to interpret visually

 ses of  u  le Charts

 Business analysis

 Financial data comparison

 Population studies

 Scientific research

 Marketing analysis

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 EAT AP
A heat map is a data visuali ation technique in which colors

represent the magnitude or intensity of values in a dataset.

Features of a  eat  ap

 Uses colors to represent data values

 Darker or brighter colors indicate higher intensity

 Helps identify patterns and trends easily

 Useful for large datasets

 Displays correlations effectively

Types of Area  raph:
1. Correlation Heat Map

2. Geographical Heat Map

3. Activity Heat Map

 ses of  eat  aps
 Data analysis

 Business intelligence

 Website analytics

 Scientific research

 Machine learning and statistics

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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DON T C ART

A donut chart is a circular graph divided into sectors,

where each sector represents a proportion of the whole, and

the center is left blank.

Features of a Donut Chart

 Circular in shape

 Has a hollow center

 Represents parts of a whole

 Uses different colors for categories

 Easy to compare percentages visually

 ses of Donut Charts
 Financial reports

 Business analytics

 Marketing analysis

 Survey and research data

 Dashboard visuali ation

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

F NNE C ART

A funnel chart is a graphical representation that displays

sequential stages of a process and the reduction of data

through those stages.

Features of a Funnel Chart

 Funnel-shaped structure

 Represents stages in order

 Width decreases from top to bottom

 Shows conversion or drop-off rates

 Easy to identify process efficiency

 ses of Funnel Charts
 Sales pipeline analysis

 Marketing conversion tracking

 Recruitment process analysis

 Customer journey visuali ation

 Business performance monitoring

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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C OROP ET  AP

A choropleth map is a map in which areas such as countries,

states, or districts are shaded or colored according to

statistical data values.

Features of a Choropleth  ap

 Uses colors or shades to represent data

 Displays geographical patterns clearly

 Helps compare regions easily

 Suitable for statistical and demographic data

 Darker or brighter colors often indicate higher values

 ses of Choropleth  aps
 Geographic data analysis

 Population studies

 Election result visuali ation

 Weather and climate studies

 Public health analysis

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

DATA IS A I ATION SIN 

E CE 

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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 AR  RAP IN E CE 

Step 1: Enter the Data

Open Microsoft Excel and type your data in rows

and columns.

Step  : Select the Data

Click and drag to select the entire dataset including

headings.

Step  :  o to the Insert Ta 

On the top menu bar, click the Insert tab.

Step  : Choose  ar Chart

In the Charts group, click on  ar Chart or

Column Chart.

Select the desired style (2-D or 3-D)

Step  :  ar  raphAppears

Excel automatically creates the bar graph from your

selected data.

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

Step 6: Customize the  ar  raph

You can improve the graph by adding:

 Chart Title

 Axis Titles

 Colors and Styles

 Data  a els

  egend

To add chart elements:

Click the graph

Press the     (Chart Elements) button beside

the chart

Step  : Save the File

Click File Save As

Choose location and save your Excel workbook.

 INE  RAP IN E CE 

Step 1: Enter the Data

Open Microsoft Excel and type your data in

rows and columns.
Step  : Select the Data

Click and drag to select the entire dataset

including headings.
Step  :  o to the Insert Ta 

On the top menu bar, click the Insert tab.

Step  : Choose  ine Chart

In theCharts section:

Click Insert  ine orArea Chart

Select   D  ine Chart

Step 6:  ine  raphAppears

Excel automatically creates the line graph

based on the selected data.

Step  : Customize the  ine  raph
You can improve the graph by adding:

 Chart Title

 Axis Titles

 Data  a els

  ridlines

 Colors and Styles

To add chart elements:

Click the graph

Click the    (Chart Elements) button

beside the chart

Step  : Save the File

Click File SaveAs

Choose location and save the workbook.

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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PIE C ART IN E CE 
Step 1: Enter the Data

Open Microsoft Excel and type your data in

rows and columns.
Step  : Select the Data

Click and drag to select the entire dataset

including headings.
Step  :  o to the Insert Ta 

On the top menu bar, click the Insert tab.

Step  : Choose Pie Chart

In theCharts section:

Click Insert Pie or Doughnut Chart

Select   D Pie Chart

Step 6: Pie Chart Appears

Excel automatically creates the pie chart based

on the selected data.

Step  : Customize the Pie Chart
You can improve the chart by adding:

 Chart Title

 Data  a els

 Percentages

 Colors and Styles

  egend

To add chart elements:

Click the chart

Click the    (Chart Elements) button

beside the chart

Step  : Save the File

Click File SaveAs

Choose location and save the workbook.

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

SCATTER P OT IN E CE 
Step 1: Enter the Data

Open Microsoft Excel and type your data in rows

and columns.
Step  : Select the Data

Click and drag to select the entire dataset including

headings.
Step  :  o to the Insert Ta 

On the top menu bar, click the Insert tab.

Step  : Choose Scatter Plot

In theCharts section:

Click Insert Scatter (   ) Chart

Select Scatter with only  ar ers

Step 6: Scatter Plot Appears

Excel automatically creates the scatter plot using

the selected data.

Step  : Customize the Scatter Plot

You can improve the chart by adding:

 Chart Title

 Axis Titles

  ridlines

 Trendline

 Colors and  ar er Styles

To add chart elements:
Click the chart

Click the    (Chart Elements) button beside

the chart

Step  : Add a Trendline (Optional)

To show correlation:

Right-click any point

ChooseAdd Trendline

Step  : Save the File

Click File SaveAs

Choose location and save the workbook

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 



Page | 157  
 

 

  

AREA RAP IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Type the data into rows and columns.

Step  : Select the Data

Highlight the complete dataset including

headings.

Step  :  o to the Insert Ta 

On the top menu bar, click the Insert tab.

Step  : ChooseArea Chart

In theCharts section:

Click Insert  ine orArea Chart

Select   DArea Chart

Step 6: Area  raphAppears

Excel automatically creates the area graph from

the selected data.

You can improve the chart by adding:

Chart Title

Axis Titles

Data  abels

Gridlines

Colors and Styles

To customize:

Click the chart

Use theChart Design and Format tabs

Step  : Add Chart Elements (Optional)
To add labels and titles:

Click the    (Chart Elements) button beside

the chart

Select required elements

Step  : Save the File
Click File SaveAs

Choose location and save the workbook.Step  : Customize theArea  raph

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 O P OT IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Type the numerical data into columns.

Step  : Select the Data

Click and drag to select the numerical data

including the heading.

Step  :  o to the Insert Ta 

Click the Insert tab from the top menu bar.

Step  : Choose  ox andWhis er Chart

In theCharts section:

Click Insert Statistic Chart

Select  ox andWhis er

Step 6:  ox PlotAppears

Excel automatically creates the box plot using the

selected data.

Step  :  nderstand the  ox Plot
The graph displays:

Minimum value

First  uartile ( 1)

Median

Third  uartile ( 3)

Maximum value

Outliers (if present)

Step  : Customize the  ox Plot

You can improve the graph by adding:

Chart Title

Axis  abels

Colors and Styles

Gridlines

Step  : Save the File

Click File SaveAs

Choose location and save the workbook.
Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 
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     E C ART IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Abubble chart requires three sets of values:

 -values

Y-values

Bubble si es

Step  : Select the Data

Click and drag to select the complete dataset

including headings.

Step  :  o to the Insert Ta 

Click the Insert tab from the top menu bar.

Step  : Choose  u  le Chart

In theCharts section:

Click Insert Scatter (   ) or  u  le Chart

Select  u  le Chart

Step  : Customize the  u  le Chart

You can improve the chart by adding:

 Chart Title

 Axis Titles

 Data  a els

 Colors and  u  le Styles

  ridlines

Step  : Add  a els (Optional)

To identify bubbles:

Right-click a bubble

Choose Add Data  a els

Step  : Save the File

Click File  Save As

Choose location and save the workbook.

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 EAT  AP IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Type the numerical data into rows and

columns.

Step  : Select the Numerical Data
Highlight only the numerical values.

Step  :  o to the  ome Ta 

Click the ome tab on the top menu bar.

Step  : Choose Conditional Formatting

 ClickConditional Formatting

 Select Color Scales

Step 6: Select a Color Scale

Choose a color style.

Example:

Green High values

Yellow Medium values

Red  ow values

Excel automatically creates the heat map.

Step  : Customize the  eat  ap
You can modify:

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

 Colors

 Rules

 Cell styles

 Fonts

Step  : Save the File
Click File SaveAs

Choose location and save the workbook.
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DON T C ART IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Type the numerical data into rows and columns.

Step  : Select the Data

Click and drag to select the complete dataset

including headings.

Step  :  o to the Insert Ta 

Click the Insert tab from the top menu bar.

Step  : Choose Donut Chart

In theCharts section:

Click Insert Pie or Doughnut Chart

Select DoughnutChart

Step 6: Donut Chart Appears

Excel automatically creates the donut chart from

the selected data.

Step  : Customize the Donut Chart
You can improve the chart by adding:

 Chart Title

 Data  a els

 Percentages

 Colors and Styles

  egend

Step  : Ad ust Donut  ole Size (Optional)

To change the center hole si e:

Right-click the donut chart

Choose Format Data Series

Adjust the Doughnut  ole Size slider

Step  : Save the File
Click File SaveAs

Choose location and save the workbook.

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

F NNE C ART IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Enter the stages and corresponding values.

Step  : Select the Data

Highlight the complete dataset including

headings.

Step  :  o to the Insert Ta 

Click the Insert tab on the top ribbon.

Step  : Choose Funnel Chart

In theCharts group:

Click Insert Waterfall Funnel Stoc  

Surface or Radar Chart

Select Funnel Chart

Step 6: Funnel ChartAppears
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Excel automatically creates the funnel chart

from the selected data.

Step  : Customize the Funnel Chart
You can improve the chart by adding:

 Chart Title

 Data  a els

 Percentages

 Colors and Styles

  egend

Step  : Add Data  a els (Optional)

To show values clearly:

Right-click the funnel sections

Select Add Data  a els

Step  : Save the File
Click File SaveAs

Choose location and save the workbook.



Page | 160  
 

 

  

F NNE C ART IN E CE 
Step 1: Open Excel
Open Microsoft Excel on your computer.

Step  : Enter the Data

Enter the stages and corresponding values.

Step  : Select the Data

Highlight the complete dataset including

headings.

Step  :  o to the Insert Ta 

Click the Insert tab on the top ribbon.

Step  : Choose Funnel Chart

In theCharts group:

Click Insert Waterfall Funnel Stoc  

Surface or Radar Chart

Select Funnel Chart

Step 6: Funnel ChartAppears
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Excel automatically creates the funnel chart

from the selected data.

Step  : Customize the Funnel Chart
You can improve the chart by adding:

 Chart Title

 Data  a els

 Percentages

 Colors and Styles

  egend

Step  : Add Data  a els (Optional)

To show values clearly:

Right-click the funnel sections

Select Add Data  a els

Step  : Save the File
Click File SaveAs

Choose location and save the workbook.

DATA IS A I ATION SIN 

R ST DIO

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 



Page | 161  
 

 

  

 ow to Install and Download R Studio  

Step 1: Download R Software
Before installing RStudio, you must install R.

DownloadR

 isit the official CRA website:

CRA R Project Download

Choose your operating system:

Windows

macOS

 inux

Step  : Install R
After downloading:

Open the setup file

Click Next

Accept the license agreement

Choose installation location

Click Install

Finish installation

Step  : Download RStudio
 ow download RStudio Desktop

Choose:

RStudio Des top Free  ersion

Step  : Install RStudio
After downloading:

Open the RStudio setup file

Click Next

Choose installation location

Click Install

Finish setup
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 ow to Import Data in R 
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Importing Data in R
Step 1: Open RStudio
Open RStudio on your computer.

 ethod 1: Import CS File in R

Step  : Prepare the CS File

Save your dataset as a .csv file.

Step  : Set Wor ing Directory (Optional)

setwd( C:  sers  ourFolder )

Step  : Import the CS File

data   read.csv( data.csv )

Explanation

 read.csv() imports CS file

 data stores dataset

Step 5:  iew the Data

 iew(data)
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 ethod  : Import Excel File in R

Step 1: Install and  oad Pac age

install.pac ages( readxl )

li rary(readxl)

Step  : Import Excel File

data   read excel( data.xlsx )

Step  :  iew Data

 iew(data)

 AR  RAP IN R ST DIO

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

Step 1: Open RStudio

Open RStudio on your computer.

Step  : Create the Data or

Insert Data
Enter the category names and

corresponding values.

 Creating data

products  - c( A ,  B ,  C ,  D )

sales  - c(50, 80, 40, 70)

Step  : Plot the  ar  raph

Use the barplot() function.

 Creating bar graph

barplot(sales)

Step  : Add  a els and Title

Improve the graph by adding names

and colors.

 Bar graph with labels and colors

barplot(sales,

names.arg  products,

col   skyblue ,

main   Sales of Products ,

xlab   Products ,

ylab   Sales )

Step  : Run the Code
Select the code

Click theRun button in RStudio

The graph appears in the Plots

window

Step 6: Save the  raph

To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

Complete R Program

 Creating data

products  - c( A ,  B ,  C ,

 D )

sales  - c(50, 80, 40, 70)

 Plotting bar graph

barplot(sales,

names.arg  products,

col   skyblue ,

main   Sales of

Products ,

xlab   Products ,

ylab   Sales )
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 INE  RAP  IN R ST DIO
Step 1: Open RStudio

Open RStudio on your computer.

Step  : Create the Data or Insert Data
Enter the data values for the graph.

 Creating data

months  - c( Jan ,  Feb ,  Mar ,  Apr )

sales  - c(100, 120, 150, 170)

Step  : Plot the  ine  raph

Use the plot() function with type  l .

 Simple line graph

plot(sales, type   l )

 type   l means line graph

Step  : Add  a els and Title

Customi e the graph with labels and colors.
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  ine graph with labels and color

plot(sales,

type   l ,

col   blue ,

lwd  2,

xaxt   n ,

main   Monthly Sales ,

xlab   Months ,

ylab   Sales )

axis(1, at  1:4, labels  months)

Step  : Run the Code

Select the code

Click theRun button in RStudio

The graph appears in the Plots panel

Complete R Program
 Creating data

months  - c( Jan ,  Feb ,  Mar ,  Apr )

sales  - c(100, 120, 150, 170)

 Plotting line graph

plot(sales,

type   l ,

col   blue ,

lwd  2,

xaxt   n ,

main   Monthly Sales ,

xlab   Months ,

ylab   Sales )

axis(1, at  1:4, labels  months)
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Step 6: Save the  raph
To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

 INE  RAP IN R ST DIO
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PIE C ART IN R ST DIO
Step 1: Open RStudio

Open RStudio on your computer.

Step  : Create the Data
Enter the categories and corresponding values.

 Creating data

categories  - c( Food ,  Rent ,  Transport ,

 Entertainment )

expenses  - c(30, 40, 15, 15)

Step  : Plot the Pie Chart

Use the pie() function.
 Simple pie chart

pie(expenses)

Step  : Add  a els Colors and Title

Customi e the pie chart for better appearance.
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 Pie chart with labels and colors

colors  - c( skyblue ,  pink ,

 lightgreen ,  orange )

pie(expenses,

labels  categories,

col  colors,

main   Monthly Expenses )

Step  : Display Percentages

(Optional)

You can also show percentages.

Complete R Program
 Creating data

categories  - c( Food ,  Rent ,  Transport ,

 Entertainment )

expenses  - c(30, 40, 15, 15)

 Defining colors

colors  - c( skyblue ,  pink ,  lightgreen ,

 orange )

 Calculating percentages

percent  - round(expenses/sum(expenses) 100)

 Plotting pie chart

pie(expenses,

labels  paste(categories, percent,    ),

col  colors,

main   Monthly Expenses )

 Adding percentages

percent  -

round(expenses/sum(expenses) 100)

pie(expenses,

labels  paste(categories, percent,    ),

col  colors,

main   Monthly Expenses )

Step  : Save the  raph
To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

PIE C ART IN R ST DIO
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SCATTER P OT IN R ST DIO
Step 1: Open RStudio

Open RStudio on your computer.

Step  : Create the Data
Enter the values for the two variables.

 Creating data

study hours  - c(1, 2, 3, 4, 5)

marks  - c(40, 50, 55, 65, 75)

Step  : Plot the Scatter Plot

Use the plot() function.

 Simple scatter plot

plot(study hours, marks)

Step  : Add  a els Colors and Title
Customi e the pie chart for better appearance.
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 Scatter plot with labels and color

plot(study hours, marks,

main   Study Hours vs Marks ,

xlab   Study Hours ,

ylab   Marks ,

col   blue ,

pch  19)

Step  : Add a Trend  ine

(Optional)

To show correlation or trend:

 Adding regression line

abline(lm(marks  study hours), col  

 red , lwd  2)

Complete R Program
 Creating data

study hours  - c(1, 2, 3, 4, 5)

marks  - c(40, 50, 55, 65, 75)

 Plotting scatter plot

plot(study hours, marks,

main   Study Hours vs Marks ,

xlab   Study Hours ,

ylab   Marks ,

col   blue ,

pch  19)

 Adding trend line

abline(lm(marks  study hours), col   red , lwd  2)
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Step 6: Run the Code
Select the code

Click theRun button in RStudio

The graph appears in the Plots panel

Step  : Save the  raph
To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

SCATTER P OT IN R ST DIO
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Step 1: Open RStudio
Open RStudio on your computer.

Step  : Create the Data
Enter the values for the graph.

 Creating data

months  - c(1, 2, 3, 4)

sales  - c(100, 120, 150, 170)

Step  : Plot a  asic Area  raph

Use the plot() function and fill the area using

polygon().

 Creating area graph

plot(months, sales,

type   n ,

xlab   Months ,

ylab   Sales ,

main   Monthly SalesArea Graph )

polygon(c(months, rev(months)),

c(sales, rep(0, length(sales))),

col   skyblue )

lines(months, sales, lwd  2)

Step  :  nderstand the Code

Explanation
plot(..., type  n )  creates empty plot

polygon() fills the area under the line

col area color

lines() draws the line graph

lwd  2 line thickness

Step  : Add  onth  a els (Optional)

axis(1,

at  months,

labels  c( Jan ,  Feb ,  Mar ,  Apr ))
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AREA RAP IN R ST DIO

Complete R Program
 Creating data

months  - c(1, 2, 3, 4)

sales  - c(100, 120, 150, 170)

 Creating empty plot

plot(months, sales,

type   n ,

xlab   Months ,

ylab   Sales ,

main   Monthly SalesArea

Graph )
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Step 6: Run the Code
Select the code

 Click theRun button in

RStudio

 The graph appears in the

Plots panel

Step  : Save the  raph

To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

AREA RAP IN R ST DIO
 Filling area

polygon(c(months,

rev(months)),

c(sales, rep(0,

length(sales))),

col   skyblue )

 Drawing line

lines(months, sales, lwd  2)

 Adding month labels

axis(1,

at  months,

labels  c( Jan ,  Feb ,

 Mar ,  Apr ))
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Step 1: Open RStudio

Open RStudio on your computer.

Step  : Create the Data

Enter the numerical data.

 Creating data

marks  - c(10, 15, 20, 25, 30, 35, 40)

Step  : Plot a  asic  ox Plot

Use the boxplot() function.

 Simple box plot

boxplot(marks)

Step  : Add  a els Colors and Title

Customi e the pie chart for better appearance.

 Customi ed box plot

boxplot(marks,

main   Distribution of Marks ,

ylab   Marks ,

col   skyblue ,

border   blue )

Step  : Plot  ultiple  ox Plots (Optional)

 Creating multiple datasets

classA - c(10, 15, 20, 25, 30)

classB  - c(18, 22, 28, 35, 40)

 Multiple box plots

boxplot(classA, classB,

names  c( ClassA ,  Class B ),

col  c( skyblue ,  pink ),

main   Comparison of Marks )
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 O P OT IN R ST DIO

Complete R Program
 Creating data

marks  - c(10, 15, 20, 25, 30, 35, 40)

 Plotting box plot

boxplot(marks,

main   Distribution of Marks ,

ylab   Marks ,

col   skyblue ,

border   blue )
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Step 6: Run the Code
Select the code

Click theRun button in RStudio

The graph appears in the Plots panel

Step  : Save the  raph
To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

 O P OT IN R ST DIO
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Step 1: Open RStudio

Open RStudio on your computer.

Step  : Create the Data

A bubble chart requires:

   values

   values

  u  le sizes

 Creating data

advertising  - c(10, 20, 30, 40)

sales  - c(40, 50, 65, 80)

profit  - c(5, 10, 15, 20)

Step  : Plot the  u  le Chart

Use the symbols() function 
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 Bubble chart

symbols(advertising, sales,

circles  profit,

inches  0.3,

bg   skyblue ,

fg   blue ,

main   Bubble Chart ,

xlab   Advertising ,

ylab   Sales )

Step  : Add  a els to  u  les

(Optional)

text(advertising, sales,

labels  profit,

pos  3)

     E C ART IN R ST DIO

Complete R Program
 Creating data

advertising  - c(10, 20, 30, 40)

sales  - c(40, 50, 65, 80)

profit  - c(5, 10, 15, 20)

 Plotting bubble chart

symbols(advertising, sales,

circles  profit,

inches  0.3,

bg   skyblue ,

fg   blue ,

main   Bubble Chart ,

xlab   Advertising ,

ylab   Sales )
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Step  :  nderstand the Code
Explanation

symbols() creates bubble chart

circles  profit bubble si es

inches controls bubble scaling

bg bubble fill color

fg bubble border color

main graph title

xlab  -axis label

ylab Y-axis label

Step 6: Run the Code

Select the code

Click theRun button in RStudio

The graph appears in the Plots

panel

Step  : Save the  raph

     E C ART IN R ST DIO

 Adding labels

text(advertising,

sales,

labels  profit,

pos  3)
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Step 1: Open RStudio
Open RStudio on your computer.

Step  : Create the Data  atrix

Aheat map requires data in matrix form.

 Creating data matrix

data  - matrix(c(80, 75, 90,

60, 85, 70,

95, 88, 92,

70, 65, 78),

nrow  4,

byrow  TRUE)

Step  : Add Row and Column Names

 abel the rows and columns.

 Adding row and column names

rownames(data)  - c( A ,  B ,  C ,  D )

colnames(data)  - c( Math ,  Science ,

 English )

Step  : Plot the  eat  ap
Use the heatmap() function.

 Creating heat map

heatmap(data)

Step  : Customize the  eat  ap

Add colors and titles.

 Customi ed heat map

heatmap(data,

col  heat.colors(256),

scale   none ,

main   Student Marks Heat Map )

Step 6:  seAnother Color Scheme (Optional)

 Alternative color scheme

heatmap(data,

col  terrain.colors(256),

scale   none ,

main   Heat Map )

 EAT AP IN R ST DIO
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Complete R Program
 Creating matrix

data  - matrix(c(80, 75, 90,

60, 85, 70,

95, 88, 92,

70, 65, 78),

nrow  4,

byrow  TRUE)

 Adding labels

rownames(data)  - c( A ,  B ,

 C ,  D )

colnames(data)  - c( Math ,

 Science ,  English )
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Step 6: Run the Code
Select the code

Click theRun button in RStudio

The graph appears in the Plots panel

Step  : Save the  raph
To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

 EAT  AP IN R ST DIO

 Plotting heat map

heatmap(data,

col  

heat.colors(256),

scale   none ,

main   Student

Marks Heat Map )
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Step 1: Open RStudio
Open RStudio on your computer.

Step  : Install and  oad Re uired Pac age

Adonut chart is commonly created using the

plotrix package.

 Install package (only once)

install.packages( plotrix )

  oad package

library(plotrix)

Step  : Create the Data

Enter the categories and values.

 Creating data

categories  - c( Food ,  Rent ,  Transport ,

 Entertainment )

values  - c(30, 40, 15, 15)

Step  : Define Colors
Choose colors for the chart.

 Defining colors

colors  - c( skyblue ,  pink ,  lightgreen ,

 orange )

Step  : Plot the Donut Chart

Use the pie() function and add a white

circle in the center.

 Creating pie chart

pie(values,

labels  categories,

col  colors,

main   Donut Chart )

 Adding center circle

draw.circle(0, 0, 0.4, col   white )

DON T C ART IN R ST DIO

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 

Complete R Program
 Install package

install.packages( plotrix )

  oad package

library(plotrix)

 Creating data

categories  - c( Food ,

 Rent ,  Transport ,

 Entertainment )

values  - c(30, 40, 15, 15)

 Defining colors

colors  - c( skyblue ,  pink ,

 lightgreen ,  orange )

Step 6: Display Percentages (Optional)
 Calculating percentages

percent  - round(values/sum(values) 100)

 Donut chart with percentages

pie(values,

labels  paste(categories, percent,    ),

col  colors,

main   Donut Chart )

draw.circle(0, 0, 0.4, col   white )

Step  : Run the Code

Select the code

Click theRun button in RStudio

The graph appears in the Plots panel

Step  : Save the  raph

DON T C ART IN R ST DIO
 Calculating

percentages

percent  -

round(values/sum(valu

es) 100)

 Creating donut chart

pie(values,

labels  

paste(categories,

percent,    ),

col  colors,

main   Donut

Chart )

 Adding white circle

draw.circle(0, 0, 0.4,

col   white )
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Step 1: Open RStudio
Open RStudio on your computer.

Step  : Install and  oad Re uired Pac age

A funnel chart can be created using the plotrix

package.

 Install package (only once)

install.packages( plotrix )

  oad package

library(plotrix)

Step  : Create the Data

Enter the process stages and values.

 Creating data

stages  - c(  isitors ,   eads ,  Prospects ,

 Customers )

values  - c(1000, 700, 400, 150)

Step  : Create a Funnel  i e Chart
Use a hori ontal bar plot to represent the

funnel.

 Scatter plot with labels and color

plot(study hours, marks,

main   Study Hours vs Marks ,

xlab   Study Hours ,

ylab   Marks ,

col   blue ,

pch  19)

Step  : Improve FunnelAppearance

(Optional)

You can reverse the order for a funnel

effect.

F NNE C ART IN R ST DIO
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  Storing bar positions

bp  - barplot(values,

names.arg  stages,

hori  TRUE,

col   skyblue )

 Adding labels

text(values, bp,

labels  values,

pos  4)

Step  : Run the Code

Select the code

Click the Run button in RStudio

The graph appears in the Plots panel

Step  : Save the  raph
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 Reversed funnel style

barplot(rev(values),

names.arg  rev(stages),

hori  TRUE,

col  c( pink ,  orange ,

 lightgreen ,  skyblue ),

main   Funnel Chart ,

xlab   Count )

Step 6: Add Data  a els (Optional)

F NNE C ART IN R ST DIO
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Complete R Program
 Creating data

stages  - c(  isitors ,   eads ,  Prospects ,

 Customers )

values  - c(1000, 700, 400, 150)

 Plotting funnel chart

barplot(rev(values),

names.arg  rev(stages),

hori  TRUE,

col  c( pink ,  orange ,  lightgreen ,

 skyblue ),

main   Sales Funnel Chart ,

xlab    umber of People )
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F NNE C ART IN R ST DIO

Step 1: Open RStudio

Open RStudio on your computer.

Step  : Install Re uired Pac ages
Install the packages needed for choropleth maps.

 Install packages

install.packages( maps )

install.packages( ggplot2 )

install.packages( dplyr )

Step  :  oad the Pac ages
  oad packages

library(maps)

library(ggplot2)

library(dplyr)

Step  :  oad  ap Data

  oading world map data

world map  - map data( world )

)

Step  : Create Data for the  ap
 Creating sample data

data  - data.frame(

region  c( India ,  China ,  United States ,

 Bra il ),

value  c(50, 80, 70, 40)

Step 6:  erge  ap Data with  alues

 Converting region names to lowercase

data region  - tolower(data region)

 Merging datasets

map data  - left join(world map, data, by  

 region )

Step  : Plot the Choropleth  ap

Use ggplot() to create the map.

C OROP ET  AP IN R ST DIO
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Step  : Run the Code
Select the code

Click theRun button in RStudio

The graph appears in the Plots panel

Step 10: Save the  raph
To save the graph:

Go to the Plots panel

Click Export

Choose:

Save as Image

Save as PDF

 Plotting choropleth map

ggplot(map data,

aes(long, lat, group  group, fill  value))  

geom polygon(color   black )  

coord fixed(1.3)  

scale fill gradient(low  lightblue ,

high   darkblue )  

labs(title   Choropleth Map )

Step  :  nderstand the Code

Explanation
ggplot() creates the graph

geom polygon() draws map regions

fill  value colors regions based on data

scale fill gradient() sets color intensity

coord fixed() maintains map proportions
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C OROP ET  AP IN R ST DIO

Complete R Program
 Installing packages

install.packages( maps )

install.packages( ggplot2 )

install.packages( dplyr )

  oading packages

library(maps)

library(ggplot2)

library(dplyr)

  oading map data

world map  - map data( world )

 Creating sample dataset

data  - data.frame(

region  c( India ,  China ,  United States ,  Bra il ),

value  c(50, 80, 70, 40)

)

C OROP ET  AP IN R ST DIO
 Converting names to lowercase

data region  - tolower(data region)

 Merging data

map data  - left join(world map, data, by

  region )

 Plotting choropleth map

ggplot(map data,

aes(long, lat, group  group, fill  

value))  

geom polygon(color   black )  

coord fixed(1.3)  

scale fill gradient(low  lightblue ,

high   darkblue )  

labs(title   Choropleth Map )
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DATA IS A I ATION SIN 

SPSS
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 ow to Import Data in SPSS 

Dr.  A ANI S AN AR O ANT  ASST. PROFESSOR CENTRA  NI ERSIT OFTA I NAD 



Page | 175  
 

 

  

Importing Data in SPSS
Step 1: Open SPSS
Open IBM SPSS Statistics.

 ethod 1: Import Excel File in SPSS

Step  :  o to Open Data
Click File

Select Open

Click Data

Step  : Select Excel File
Change file type to:

  Excel (.xls .xlsx)

Choose your file

ClickOpen

Step  : Import the Data
Check:

Read varia le names from first row

ClickO 

 ethod  : Import CS File in SPSS

Step 1: Open Text Import Wizard

Click File Read Text Data

Step  : Select CS File

Choose the .csv file

Click Open

Step  : Follow theWizard

Select:

Delimited file

Comma separator

Click Next

Finish the import process

 SPSS imports the dataset into Data  iew.
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 AR  RAP IN SPSS
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter

your data.

Step  : Define  aria le Names

Go to  aria le  iew and define:

 ariable name

 Type ( umeric/String)

  abels if needed

Step  : Open the  raph  enu

From the top menu:

Click  raphs

Select Chart  uilder

Step  : Choose  ar Chart
In the Chart Builder window:

Select  ar

Drag the simple bar chart

into the chart preview area

Step 6: Assign  aria les
Drag the categorical variable

(e.g., Product) to the   axis

Drag the numerical variable

(e.g., Sales) to the   axis

Step  : Create the  raph
ClickO 

SPSS generates the bar graph in

theOutput  iewer

Step  : Edit and

Customize the  raph
Double-click the graph to

edit:

Title

Colors

Axis labels

Fonts

Data labels

Step  : Save the  raph

Right-click the graph

Choose:

Copy

Export

Save as image
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 INE  RAP IN SPSS
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter

your data.

Step  : Define  aria le Names

Go to  aria le  iew and define:

 ariable name

 Type ( umeric/String)

  abels if needed

Step  : Open the  raph  enu

From the top menu:

Click  raphs

Select Chart  uilder

Step  : Choose  ine Chart
In the Chart Builder window:

Select  ine

Drag the simple line chart

into the preview area

Step 6: Assign  aria les

 Drag Month to the   axis

 Drag Sales to the   axis

Step  : Create the  raph

Click O 

SPSS generates the bar graph in

theOutput  iewer

Step  : Edit and

Customize the  raph
Double-click the graph to

edit:

Title

Colors

Axis labels

Fonts

Data labels

Step  : Save the  raph

Right-click the graph

Choose:

Copy

Export

Save as image

PIE C ART IN SPSS
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter

your data.

Step  : Define  aria le Names

Go to  aria le  iew and define:

Category String

Expense  umeric

Step  : Open Chart  uilder

From the top menu:

Click raphs

Select Chart  uilder

Step  : Choose Pie Chart
In the Chart Builder window:

Select Pie Polar

Drag the Pie Chart into the

preview area

Step 6: Assign  aria les

 Drag the categorical variable

(Category) to the Slices  y

box

 Drag the numerical variable

(Expense) to the Angle or

Count Summary box

Step  : Create the  raph

Click O 

SPSS generates the bar graph in

theOutput  iewer

Step  : Customize the Pie

Chart
Double-click the chart to edit:

 Colors

  a els

 Percentages

 Title

  egend

Step  : Save the  raph

Right-click the graph

Choose:

Copy

Export

Save as image
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SCATTER P OT IN SPSS
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter

your data.

Step  : Define  aria le Names

Go to  aria le iew and define:

Study Hours  umeric

Marks  umeric

Step  : Open Chart  uilder

From the top menu:

Click  raphs

Select Chart  uilder

Step  : Choose Scatter Plot

In the Chart Builder window:

Select Scatter Dot

Drag Simple Scatter into

the preview area

Step 6: Assign  aria les

Drag Study Hours to the  

axis

Drag Marks to the   axis

Step  : Create the  raph

Click O 

SPSS generates the bar graph in

theOutput  iewer

Step  : Add a Fit  ine

(Optional)

To show trend or correlation:

Double-click the graph

Choose:

Double-click the graph

Choose:

Elements Fit  ine at

Total

This adds a regression/trend

line.

Step  : Customize the

 raph

Step 10: Save the  raph
Right-click the graph

Choose:

Copy

Export

Save as image

AREA RAP IN SPSS
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter

your data.

Step  : Define  aria les

Go to  aria le  iew and define:

Month String

Sales  umeric

Step  : Open Chart  uilder

From the top menu:

Click raphs

Select Chart  uilder

Step  : ChooseArea Chart

In the Chart Builder window:

Select Area Polar

Drag the SimpleArea

Chart into the preview

area

Step 6: Assign  aria les

Drag Month to the   axis

Drag Sales to the   axis

Step  : Create the Area

 raph

ClickO 

SPSS generates the bar graph

in the Output  iewer

Step  : Customize the

Area  raph
Double-click the graph to

edit:

 Title

 Axis la els

 Colors

 Fonts

  ridlines

Step  : Save the  raph

Right-click the graph

Choose:

Copy

Export

Save as image
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 O P OT IN SPSS
Step 1: Open SPSS
Open IBMSPSS Statistics on

your computer.

Step  : Enter the Data

In theData  iew window, enter

the numerical data.

Step  : Define the  aria le

Go to  aria le  iew and

define:

Marks  umeric

Step  : Open Chart  uilder

From the top menu:

Click  raphs

Select Chart  uilder

Step  : Choose  ox Plot

In the Chart Builder window:
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Select  ox Dot

Drag Simple  oxplot into

the preview area

Step 6: Assign  aria les

 Drag the numerical variable

(Marks) to the   axis

If comparing groups:

 Drag a categorical variable

to the   axis

Step  : Create the  ox Plot

ClickO 

SPSS generates the bar graph in

theOutput  iewer

Step  :  nderstand the  ox

Plot

The graph displays:

Minimum value

First  uartile ( 1)

Median

Third  uartile ( 3)

Maximum value

Outliers (if present)

Step  : Customize the  raph

Double-click the graph to edit:

Title

Colors

Axis labels

Fonts

Gridlines

Step 10: Save the  raph

     E C ART IN SPSS
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

Abubble chart requires three

variables:

 -variable

Y-variable

Bubble si e variable

Step  : Define  aria les

Go to  aria le  iew and define:

Advertising  umeric

Sales  umeric

Profit  umeric

Step  : Open Chart  uilder

Step  : Choose  u  le

Chart
In the Chart Builder window:

Select Scatter Dot

Drag the  u  le Chart

into the preview area

Step 6: Assign  aria les

DragAdvertising to the  axis

Drag Sales to the   axis

Drag Profit to the Set Size box

Step  : Create the  u  le

Chart

ClickO 

SPSS generates the bubble

chart in theOutput  iewer

Step  : Customize the

 u  le Chart
Double-click the chart to

edit:

  u  le colors

 Titles

 Axis la els

  u  le sizes

 Fonts and gridlines

Step  : Save the  raph
Right-click the graph

Choose:

Copy

Export

Save as image
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 EAT AP IN SPSS
Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter

your data.

Step  : Define  aria les

Go to  aria le  iew and define:

Student String

Math  umeric

Science  umeric

English  umeric

Step  : Restructure Data (If

Needed)

Heat maps usually require data in

stacked format.
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Step  : Open Chart  uilder
From the top menu:

Click raphs

Select Chart  uilder

Step 6: Choose  eat  ap

In the Chart Builder window:

Select  eat  ap

Drag the heat map template

into the preview area

Step  : Assign  aria les

Drag Student to the   axis

Drag Subject to the   axis

Drag Marks to the

Color Intensity box

Step  : Create the  eat  ap

Click O 

SPSS generates the heat

map in theOutput  iewer

Different colors represent

different intensity values.

Step  : Customize the

 eat  ap

Double-click the graph to

edit:

 Color schemes

 Titles

  a els

 Fonts

  ridlines

Step 10: Save the

 raph

DON T C ART IN SPSS

Step 10: Save the  raphinto Donut ChartIn the Chart Builder window:
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Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter the Data

In theData  iew window, enter the

category names and values.

Step  : Define  aria les

Go to  aria le iew and define:

Category String

Expense  umeric

Step  : Open Chart  uilder

From the top menu:

Click  raphs

Select Chart  uilder

Step  : Choose Pie Chart

Select Pie Polar

Drag the Pie Chart

template into the preview

area

Step 6: Assign  aria les

Drag Category to the Slices  y

box

Drag Expense to the Angle or

Summary  aria le box

Step  : Create the Pie

Chart

ClickO 

SPSS generates the pie chart in

theOutput  iewer

Step  : Convert Pie Chart

Double-click the pie chart to

open theChart Editor.

Then:

Click the pie chart

Go to Properties

Increase the Inner Radius

or  ole Size

Step  : Customize the

Donut Chart

You can edit:

 Colors

  a els

 Percentages

 Titles

  egends
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F NNE C ART IN SPSS
Step 1: Open SPSS
Open IBM SPSS Statistics on

your computer.

Step  : Enter the Data

In theData  iew window, enter

the funnel stages and values.

First column stages Second

column numerical values

Step  : Define  aria les

Go to  aria le  iew and define:

Stage String

Count  umeric

Step  : Open Chart  uilder

From the top menu:

Click raphs

Select Chart  uilder
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Step  : Choose  ar Chart
SPSS does not have a direct funnel

chart option, so use a hori ontal

bar chart.

In the Chart Builder window:

Select  ar

Drag the Simple  ar Chart

into the preview area

Step 6: Assign  aria les

Drag Stage to the   axis

Drag Count to the   axis

Step  : Create the Funnel

Chart

ClickO 

SPSS generates the hori ontal bar

chart in theOutput  iewer

Step  : Format the

Chart  i e a Funnel
Double-click the graph to

open theChart Editor.

Then:

 Reduce bar spacing

 Use descending values

 Apply different colors

 Remove unnecessary

gridlines

Step  : Add Data  a els

(Optional)

To display values:

Click Elements

Select Show Data  a els

Step 10: Save the  raph

C OROP ET  APIN SPSS
Step 1: Open SPSS
Open IBM SPSS Statistics on your

computer.

Step  : Enter  eographic Data

In theData  iew window, enter the

region names and corresponding

values.

Step  : Define  aria les

Go to  aria le  iew and define:

Country String

Population  umeric

Step  : Open  raph oard

Template Chooser

From the top menu:

Click raphs

Select raph oard Template

Chooser

Step  : Choose  ap

 isualization
In the Graphboard window:
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 Select ap or

Thematic  ap

template

 Choose Filled  ap

(Choropleth ap) if

available

Step 6: Assign  aria les

Drag the geographic

variable (Country) to the

 ap Region area

Drag the numerical

variable (Population) to

the Color  alue area

Step  : Create the

Choropleth  ap
ClickO 

SPSS generates the choropleth

map in theOutput  iewer

Different colors represent

different data values.
Step  : Customize the  ap

Double-click the map to edit:

 Color themes

 Titles

  a els

  egends

 Region styles

Step  : Save the  ap
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RES  TIN REPORT

Reporting results is the process of presenting and explaining

the findings of a research study, experiment, survey, or data

analysis in a clear, accurate, and organi ed manner.

It helps readers understand:

 What was studied

 What was found

 What the findings mean
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O JECTI ES OFRES  TIN REPORT
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 To communicate research findings clearly

 To summari e important observations

 To support conclusions with evidence

 To help decision-making and future research

 To maintain accuracy and transparency
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CO PONENTS OF

RES  TIN REPORT

1. Introduction to Results

2. Presentation of Data

3. Description of Findings

4. Statistical Results

5. Interpretation

C ARACTERISTICS OF

 OOD RES  T REPORTIN 

 Clear and concise

 Accurate and unbiased

  ogical and organi ed

 Supported by tables and graphs

 Easy to understand

 Free from unnecessary details
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CO  ON ISTA ES IN

REPORTIN RES  TS

 Presenting too much raw data

 Misleading graphs or scales

  ack of clarity negative results

 Overinterpretation of findings

  ot mentioning limitations

I PORTANCE OF

RES  T REPORTIN 

 Helps communicate research

outcomes

 Improves understanding of

data

 Supports scientific conclusions

 Assists policymakers and

researchers

 Enhances transparency and

credibility
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CONC  SION

Data visuali ation and reporting of results play a vital role in

transforming raw data into meaningful information. Effective

visuali ation helps in simplifying complex data, identifying patterns

and trends, and improving understanding and decision-making. Clear

and accurate reporting ensures that research findings are

communicated effectively to the audience. Therefore, the proper use

of charts, graphs, tables, and reports enhances the quality, reliability,

and impact of research, business analysis, and academic

presentations.
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T AN  O 
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PROGRAMMEE SCHEDULE 

A FIVE-DAY ONLINE FACULTY DEVELOPMENT PROGRAMMEE 

ON 

RESEARCH METHODOLOGY & SCIENTIFIC PAPER WRITING 

11TH to 15TH MAY, 2026 

Organized by 

IQAC 

Udayanath (Auto.) College of Science and Technology, Adaspur, Cuttack 
 

DAY 1: Foundations of research 

 

Time Programme Details 

10.30 A.M.- 11.00 A.M. Inaugural session 

11.00 A.M.- 12.30 P.M. T1: Problem Identification & Research Gap 

(Articulating research questions, understanding scope, and novelty) 

Resource Person: Dr. Ajodhya Gourab Mishra  

Research Assistant (ICSSR Project), Dept. of Business Administration, 

Trident Academy of Technology, Bhubaneswar 

1.00 P.M.-2.30 P.M. T2: Developing a Robust Hypothesis 

(Formulating and testing hypotheses, identifying variables) 

Resource Person: Prof. (Dr.) Nibedita Jena 

Former Director, State Advisor, Higher Education Department, 

Government of Odisha 

3.00 P.M.-4.30 P.M. 

T3: Choosing Appropriate Methodologies 

(Quantitative, Qualitative, and Mixed-Method approaches) 

 Resource Person: Dr. Manoj Mishra 

 Librarian, 

 Siksha ‘O’ Anusandhan University, Bhubaneswar 

4.30 P.M.- 5.00P.M. 

 

Assignment-I 

 

 

 

 

 

 

 

 



DAY 2: Experimental Design 

Time Programme Details 

11.00 A.M.-12.30 P.M. T4: Tools for Quantitative & Qualitative Analysis 

(Survey design, sampling techniques, focus groups) 

Resource Person: Dr. Shantanu Raj 

Assistant Professor, Centre for Agribusiness Management, 

Utkal University, Bhubaneswar 

 

12.30 P.M.-2.00 P.M. T5: Ethics in Data Collection 

(Data privacy, informed consent, and security in research)  

Resource Person: Dr. Anushree Mishra 

Professor, Department of Psychology,  

AIIMS, Bhubaneswar 

2.30 P.M.-4.00 P.M. T6: Effective Writing for Introduction & Review 

(The 'Hook,' defining problems, and setting the stage)  

Resource Person: Dr. Elina Kanungo  

Assistant Professor, Department of Commerce, 

BJB Autonomous College, Bhubaneswar 

4.30 P.M.- 5.00P.M. Assignment-II 
 

DAY 3: Anatomy of a Paper 
 

Time Programme Details 

10.30 A.M.-12.00 P.M. T7: Detailing Methods & Materials 

(Reproducibility, precision, and protocol documentation)  

Resource Person: Dr. Biswajit Chhatoi 

Assistant Professor, Department of Business Administration, Berhampur 

University, Berhampur 

12.30 P.M.-2.00 P.M. T8: Understanding Plagiarism (Types & Severity) 

(Accidental vs. intentional, self-plagiarism) 

Resource Person: Dr. Jyoti Ranjan Rout 

Associate Professor, School of Biological Sciences,  

AIPH University, Bhubaneswar 

2.30 P.M.-4.00 P.M. 

W1: Workshop: Critical Literature Review & Tools 

 (Using Mendeley/Zotero, structuring a review matrix) 

Resource Person: Dr Priyakrushna Mohanty  

Assistant Professor and Research Mentor, School of Business and 

Management, 

Christ University, Bengaluru 

4.30 P.M.- 5.00P.M. 

 

Assignment-III 

 



 

DAY 4: Ethics & Integrity 
 

Time Programme Details 

10.30 A.M.-12.00 P.M. T9: Software for Plagiarism Checking 

(Interpreting similarity reports Turnitin/iThenticate) 

Resource Person: Prof. (Dr.) Manoranjan Dash  

Professor and Associate Dean, Department of Management Sciences, Siksha ‘O’ 

Anusandhan University, Bhubaneswar 

12.30 P.M.-2.00 P.M. T10: Selecting the Right Journal (Indexing & Impact)  

(Identifying predatory journals, Scopus/WoS metrics)  

Resource Person: Dr. Haresh Chandra Mishra  

Adjunct Professor and Research Adviser, State Institute of Special 

Education and Research (SISER), Bhubaneswar 

2.30 P.M.-4.00 P.M. 

W2: Workshop: Data Visualization & Result Reporting  

(Creating impactful tables and figures using basic tools)  

Resource Person: Dr. Bhabani Shankar Mohanty 

Assistant Professor, Department of Statistics and Applied Mathematics, School 

of Mathematics and Computer Sciences,  

Central University of Tamil Nadu, Tamil Nadu 

4.00 P.M.- 4.30P.M. 

 

Assignment-IV 

 

DAY 5: Submission & Review 

Time Programme Details 

10.00 A.M.-11.30 A.M. T11: Writing Cover Letters & Managing Submissions 

(The corresponding author's role) 

Resource Person: Dr. Abhijit Mohanty 

Guest Faculty (Assistant Professor), Department of Business Administration,  

Utkal University, Vani Vihar, Bhubaneswar 

12.00 P.M.-1.30 P.M. T12: Navigating the Peer-Review Process 

(Understanding reviewer feedback and crafting rebuttals)  

Resource Person: Mr. Alekha Karadia  

Assistant Librarian, Institute of Chemical Technology Mumbai– Indian Oil 

Odisha Campus, Bhubaneswar 

2.00P.M.-3.30P.M. 

W3: Workshop: Citation & Bibliography Management 

(Avoiding standard, errors, automatic bibliography generation)  

Resource Person: Dr. Ajodhya Gourab Mishra  

Research Assistant (ICSSR Project),  

Dept. of Business Administration, 

Trident Academy of Technology, Bhubaneswar 

3.30 P.M.- 4.00P.M. 
Assignment-V 

4.00 P.M. 

 

Feedback & Valedictory Session 
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