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1. RESEARCH.
“Systematic, controlled, empirical and critical investigation of hypothetical propositions about the presumed relations among natural phenomena”.
2. EXPLORATORY RESEARCH:
Exploratory research is a method used to investigate a research problem when the problem is not well-defined or when little is known about it. It's a flexible and open-ended approach aimed at gaining initial insights, identifying potential variables, and developing hypotheses for future, more structured research.
3. HYPOTHESIS:
Hypothesis could be a statement to be verified by survey, observation or experiment. 
 It could be a tentative solution to a problem of the researcher or a tentative answer to the researcher's question to be verified by appropriate means. 
It could be a tentative generalization, an assumption or a shrewd guess to be proved. It could be a contextual statement of relation between two or more variables. 
 It could be a proposition. Proposition is a statement about observable phenomena (concepts) that may be tested as true or false. When a proposition is formulated for empirical testing, it is called hypothesis.
4. SAMPLING:
Sampling in research involves selecting a subset (a sample) from a larger group (the population) to study, aiming to draw conclusions about the entire population based on the sample data. This method is crucial for efficiency, as analyzing the entire population can be time-consuming and costly. 
5. VARIABLES:
Variables are characteristics that can be measured or counted and can take on different values. They can be categorized into different types, such as independent, dependent, categorical, and numerical (discrete or continuous). Understanding these types is crucial for designing studies, formulating hypotheses, and analyzing data. 
6. DATA:
Data refers to the facts, figures, observations, or other information collected and used to support research findings and conclusions. It's the raw material that researchers analyze to answer research questions, test hypotheses, and develop new knowledge. Data can be qualitative or quantitative, and it can be collected through various methods like surveys, interviews, experiments, and observations. 
7. SEM:
SEM stands for Structural Equation Modeling. It's a powerful statistical technique that combines aspects of factor analysis and regression to examine complex relationships between variables, including both observed and unobserved (latent) variables. SEM allows researchers to test and refine theoretical models by evaluating how well they fit observed data. 
8. MULTIPLE DISCRIMINANT ANALYSIS:
Multiple Discriminant Analysis (MDA) is a statistical technique used to classify cases into two or more groups based on a set of predictor variables. It's an extension of discriminant analysis that handles situations with more than two groups. MDA aims to find linear combinations of the predictor variables (discriminant functions) that best separate the groups, maximizing the differences between groups while minimizing the differences within groups.
9. RESEARCH REPORT:
A research report is a comprehensive document summarizing the findings of a research project. It typically includes the research question, methodology, results, and conclusions, often with an introduction, body, and conclusion. The purpose is to communicate the research to a wider audience, and it's often structured with clear headings and page numbers. 
10. STYLES OF RESEARCH REPORT:
Research reports can be classified by their purpose and methodology, leading to various styles. Some common types include analytical, experimental, descriptive, and survey reports, each with distinct structures and focuses. Additionally, reports can be categorized by formality (formal vs. informal), scope (long vs. short), and target audience (internal vs. external). 
11. CALCULATE MODE
	4
	12
	3
	3
	1
	7
	3
	9
	3



	 
 	Step :1 . Count the frequency of each number. 
Count how many times each number appears in the data set. 
4 appears 1 time,12 appears 1 time, 3 appears 4 times,1 appears 1 time, 7 appears 1 time and 9 appears 1 time
[image: ]
Step 2 . Identify the number with the highest frequency. 
The number 3 appears 4 times, which is more than any other number. 
Solution 
The mode of the given data set is 3

12. SECONDARY DATA:
Secondary data refers to information that has already been collected by someone else, rather than being gathered directly by the researcher for a specific purpose. It's essentially second-hand data, available from various sources like published reports, online databases, or organizational records.  Examples include census data, historical records, industry reports, academic journal articles, and even information found on the internet
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13. OBJECTIVES OF RESEARCH:
· To gain familiarity with a phenomenon (buying behaviour of rural population in respect of latest electronic gadgets). 
· To analyze the characteristics of an individual, group or situation (understanding the leadership skills of a successful business magnate, the phenomenal expansion of a new company or the reasons for delinquency in low –income groups). 
· To determine the frequency of occurrence of certain phenomenon (fatal accidents in highways and railway crossings and alcoholisms or absenteeism among workers). 
· To test a causal relationship between variables (different age groups and their visits to beauty parlours or excess pocket money and student`s absenteeism). 
· To develop new techniques, concepts or theories (new advertisements through animation or promotional campaigns involving physically challenged persons). 
· To find solutions to problems (this could be the ultimate objective).
14. THE FORMULATING OF RESEARCH PROBLEM.
Formulating a research problem involves identifying a gap in knowledge, refining a specific area of inquiry, and developing clear research questions and objectives. This process is crucial for guiding the research and ensuring it addresses a meaningful and feasible topic. Here's a more detailed breakdown of the process:
1. Identify a Broad Area of Interest: Begin by selecting a broad topic or field that interests you. This could be based on your personal experiences, academic studies, or current events. 
2. Narrow Down to a Specific Subarea: Within that broad area, identify more specific subareas that are of particular interest to you. 
3. Conduct a Literature Review: Review existing research and literature related to your chosen subarea to understand what is already known and identify any gaps in knowledge or areas that need further investigation. 
4. Formulate Research Questions: Based on your literature review and identified knowledge gaps, develop specific and focused research questions that your study will aim to answer. 
5. Define Research Objectives: Clearly state the objectives of your research, outlining what you aim to achieve by answering your research questions. 
6. Assess Feasibility: Evaluate whether your research questions and objectives are feasible given the available resources, time, and ethical considerations. 
7. Refine and Finalize: Based on your assessment, refine your research problem statement, ensuring it is clear, concise, and focused. 
15. ADVANTAGES OF DATA COLLECTION.
1. Enhanced Decision-Making: Data collection provides evidence-based insights, reducing reliance on intuition or guesswork when making decisions. By analyzing data, businesses can identify areas for improvement, optimize resource allocation, and make more informed choices. Data-driven decisions can lead to increased efficiency, reduced costs, and improved outcomes. 
2. Improved Understanding of Customers and Markets: Data collection allows businesses to gather information about customer preferences, purchasing behavior, and demographics. This data can be used to segment the market, identify target audiences, and personalize products and services. Understanding customer needs and preferences enables businesses to tailor their offerings and marketing strategies for better results. 
3. Optimized Business Operations and Strategies: Data collection helps businesses track key performance indicators (KPIs), monitor progress, and identify areas where processes can be optimized. By analyzing data on sales, marketing campaigns, and customer interactions, businesses can identify what works and what doesn't, allowing them to refine their strategies and improve overall performance. Data can also be used to predict future trends and anticipate potential challenges, enabling businesses to proactively adapt their strategies. 
4. Competitive Advantage: Businesses that effectively collect and analyze data gain a deeper understanding of their customers and the market, allowing them to make more informed decisions and develop innovative products and services. This competitive advantage can translate into increased market share, higher revenue, and improved profitability. 
5. Innovation and Growth: Data collection can uncover new opportunities, trends, and unmet needs, sparking innovation and driving business growth. By analyzing data, businesses can identify potential areas for product development, service enhancement, or new market entry.This data-driven approach to innovation can lead to new products, services, and business models that create value and drive competitive advantage. 
6. Increased Efficiency and Productivity: Data collection can help identify bottlenecks and inefficiencies in business processes, leading to improvements that boost productivity and reduce costs.By streamlining processes and optimizing resource allocation based on data insights, businesses can achieve greater efficiency and output. 
7. Better Marketing and Sales Strategies: Data on customer preferences, purchase history, and online behavior can be used to develop more targeted and effective marketing campaigns.This can lead to higher conversion rates, increased sales, and improved customer engagement. 
8. Improved Customer Satisfaction and Loyalty: By understanding customer needs and preferences, businesses can tailor their products, services, and interactions to meet those needs, leading to increased satisfaction and loyalty.Data-driven personalization and improved customer experiences can foster stronger relationships and encourage repeat business. 
9. Reduced Risk: Data collection can help businesses identify potential risks and challenges before they escalate, allowing them to take preventative measures and mitigate potential negative impacts. For example, analyzing data on customer complaints can help businesses identify potential product defects or service issues, allowing them to address them proactively. 
16. TYPES OF RESEARCH DESIGN.
Exploratory Design:It is an unstructured design to gain familiarity with an unknown population or phenomenon. It seeks only general information to test the possibility of conducting a detailed research. Similar to testing the water before one takes a plunge. The purpose of an exploratory design is: To generate new ideas. To familiarize the researcher with the problem. To make a precise formulation of the problem (formulation of hypotheses). 
Descriptive Design:As the name suggests descriptive design describes an organization, industry, people, situation ,phenomenon, etc., of populations. Tangibles as well as intangibles are described. Employees opinion or attitude on management, interpersonal relationship, performance appraisal, training and development programmes, etc., come under descriptive design. Descriptive design is more specific than exploratory design as it focuses on specific aspects or dimensions of the problem. Descriptive design aims at identifying the various characteristics of a community, an institution or a problem. It is used in fact-finding investigations to gather detailed information about a population or phenomenon. The data are presented as ranges, means, percentages or proportions. 
Diagnostic Design: While descriptive design is solely concerned with „what is existing or happening?‟ diagnostic design throws light to answer the question „why is it existing or happening?‟ Some authors consider diagnostic design as a part of descriptive design. But in many cases, the researchers are more particular about answering the „Why‟ part of a problem. Diagnostic design tries to find out the relationships, if any, among the various variables, dimensions or parameters. It aims at identifying the causes of a problem to enable the researcher search for a solution. It helps in testing of hypotheses. 
Analytical Design: This design is a part of diagnostic design. It is presumed that analysis is a pre-requisite for diagnosis. In medical profession, the physician subjects the patient to a number of tests(analyses) such as measurement of blood pressure, blood or urine sugar, haemoglobin, cholesterol, etc., for diagnosis of the ailment. Similarly, a researcher in the field of finance analyses various financial ratios(liquidity ratios, leverage ratios, activity ratios, profitability ratios and growth ratios) to diagnose the reasons as to why a particular company‟s financial performance is exemplary or poor. 	
Experimental Design: Experiment is a research method in which conditions are controlled so that one or more variables can be manipulated to test a hypothesis. Experimentation is a research method that enables evaluation of casual relationship among variables. In ex-post facto or descriptive study, the researcher interviews respondents and observes what is happening or what has happened. Diagnostic or analytical study has the potential of discovering association. 
Longitudinal Vs Cross –Sectional Study Longitudinal Design: Longitudinal design represents a distinct form of research design typically used to note changes in business and management research. This design is very important in understanding organizations as a way of providing data on the mechanisms and processes though which changes are created. It involves vertical and horizontal levels of analysis and the interconnections between these levels through time. 
Cross Sectional Design: It is often called social survey design. A cross-sectional design involves collection of data on more than one case (usually quite a lot) and at a single point in time to collect a body quantitative or quantifiable data in connection with two or more variabes, which are then examined to detect patterns of association. Cross –sectional design involves variation. The variation can be in respect of people, groups, organizations ,etc. More cases are selected to have variation.
17.  THE MEASURES OF CENTRAL TENDENCY.
Measures of central tendency are statistical values that describe the center of a dataset. The three most common measures are the mean, median, and mode. The mean is the average, calculated by summing all values and dividing by the number of values. The median is the middle value when the data is ordered. The mode is the value that appears most frequently. 
1. Mean: 
The mean, also known as the average, is calculated by summing all the values in a dataset and dividing by the total number of values. It is a widely used measure because it considers all values in the dataset. However, the mean can be heavily influenced by outliers (extreme values) and may not be representative of the typical value in skewed distributions.
Formula: Mean (x̄) = Σx / n, where Σx is the sum of all values and n is the number of values.
2. Median:
The median is the middle value in a dataset that has been arranged in ascending order.  To find the median, first, sort the data from smallest to largest. If there is an odd number of data points, the median is the middle value.  If there is an even number of data points, the median is the average of the two middle values.  The median is a positional average, meaning it is not affected by extreme values in the same way the mean is. The median is a good measure of central tendency for skewed data or data with outliers. 
3. Mode: 
The mode is the value that appears most frequently in a dataset. A dataset can have one mode, multiple modes (bimodal, trimodal, etc.), or no mode if all values appear with the same frequency. The mode is useful for identifying the most common or popular value in a dataset. It is particularly useful for categorical data, where calculating the mean or median may not be appropriate.

Example:
Let's say we have the following dataset: 2, 3, 3, 4, 5, 6, 7, 7, 7, 8, 9. 
· Mean: (2+3+3+4+5+6+7+7+7+8+9) / 11 = 5.64
· Median: The middle value is 6 (since the data is already sorted).
· Mode: The mode is 7, as it appears three times, more than any other value.






18. STEPS IN REPORT WRITING.
Report writing is a structured process of presenting information gathered through research or investigation to a specific audience, aiming to inform, analyze, or recommend actions. Here are the key steps involved:
· Understand the Report Brief/Assignment: This initial step is crucial for defining the report's purpose and audience. Carefully analyze the instructions or brief to identify the report's objectives, scope, and the target audience's expectations. Clarify any doubts before proceeding.
· Gather Information/Conduct Research: Collect relevant and reliable information from various sources. Sources might include academic papers, books, interviews with experts, surveys, company data, etc. Ensure the collected information is accurate and relevant to the report's purpose.
· Organize and Analyze Information: Structure the gathered information logically. Create an outline or framework to organize the main points and supporting evidence. Identify patterns, trends, and relationships in the data collected. Analyze the information to draw meaningful conclusions and support your arguments. Group related information under appropriate headings and subheadings.
· Write the First Draft: Start writing the report, following your established outline. Focus on getting your ideas and information down in a clear, straightforward manner. Don't strive for perfection in this initial stage; focus on completing a rough version that covers the main points. You can write sections out of order if a particular section comes easier to you. Leave placeholders for information or details you need to verify or research further.
· Revise and Edit: Take a break after completing the first draft to gain fresh perspective before revising. Revising focuses on the overall structure, clarity, and effectiveness of the report.
. Check if the introduction clearly states the purpose and if the arguments are well-supported.
. Evaluate the logical flow of ideas and paragraphs.
. Remove irrelevant or redundant information and ensure the content aligns with the report's objectives.
Editing focuses on refining the writing at a sentence level.
. Improve word choice, sentence structure, and transitions for better readability.
. Ensure a consistent tone and style throughout the report.
Seek feedback from others to identify areas for improvement.
· Proofread and Finalize: Proofreading is the final check for errors in grammar, spelling, punctuation, and formatting. Carefully review the report line by line to catch any overlooked mistakes. Ensure all citations and references are correctly formatted and included. Double-check that the report meets all the requirements specified in the initial brief.

19. FIND THE AM FOR THE FOLLOWING FREQUENCY DISTRIBUTION.
	Class Limits
	10-19
	20-29
	30-39
	40-49
	50-59
	60-69
	70-79
	80-89

	Frequency
	5
	9
	14
	20
	25
	15
	8
	4
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	14.5
24.5
34.5
44.5
54.5
64.5
74.5
84.5
	5
9
14
20
25
15
8
4
100
	-3
-2
-1
0
1
2
3
4
	-15
-18
-14
0
25
30
24
16
+48


		
		A = 44.5 	C= 10
			D = x-A / C = x-44.5/10
			 x̄ = A + ∑f d/ N x C
			    =  44.5 + 48 x 10 / 100 = 44.5 + 4.8 
			   x̄  = 49.3
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20. TYPES OF RESEARCH:	
BASED ON PURPOSE/OBJECTIVES:
· Exploratory Research:
Objective: To explore a problem or situation where little or no previous information exists, generating initial insights and understanding, and forming hypotheses for further study.
Characteristics: It's often unstructured, flexible, and relies on methods like in-depth interviews, focus groups, and literature reviews to uncover broad themes rather than specific measurements.
Example: Conducting a focus group to understand consumer perceptions of a completely new product concept before launching it.
· Descriptive Research:
Objective: To accurately and systematically describe the characteristics of a population, phenomenon, or situation as it currently exists. It focuses on the "what," "where," and "when" aspects of a phenomenon without explaining the "why."
Characteristics: Often uses structured data collection methods such as surveys, observations, or quantitative measures to provide a detailed snapshot.
Example: A survey determining the average age, income, and preferred social media platforms of a particular target audience.
· Explanatory Research (Causal Research):
Objective: To explain the relationships between variables, exploring cause and effect, and answering "why" and "how" questions. It goes beyond description to understand underlying mechanisms.
Characteristics: Hypothesis-driven and often involves experiments or regression analysis to establish causal links.
Example: Conducting an experiment to determine if a new fertilizer (independent variable) significantly increases crop yield (dependent variable).
· Applied Research:
Objective: To solve specific, practical problems by applying existing scientific knowledge to develop new technologies, treatments, or procedures.
Characteristics: Action-oriented with immediate relevance, often conducted in commercial, industrial, or clinical settings.
Example: Developing and testing a new vaccine to combat a specific disease.
· Basic Research (Pure or Fundamental Research):
Objective: To expand the fundamental knowledge base and theoretical understanding of a subject without an immediate practical application.
Characteristics: Curiosity-driven, exploring new principles and theories, typically in academic or laboratory settings.
Example: Investigating the basic principles of quantum mechanics or the structure of DNA. 
II. BASED ON METHODOLOGY/DATA TYPE
· Quantitative Research:
Objective: To quantify data and test hypotheses using numerical data and statistical analysis. Aims for objectivity and generalizability.
Characteristics: Uses structured methods like surveys, questionnaires, and experiments to collect measurable data. Data is analyzed using statistical tools.
Example: Conducting a large-scale survey to determine the percentage of the population that holds a particular opinion.
· Qualitative Research:
Objective: To understand concepts, thoughts, experiences, and meanings through non-numerical data. Seeks in-depth insights into phenomena, behaviors, or experiences.
Characteristics: Often exploratory and uses open-ended methods like interviews, observations, and focus groups to gather rich, descriptive data.
Example: Conducting in-depth interviews with individuals to understand their personal experiences with a specific phenomenon.
· Mixed Methods Research:
Objective: Combines both quantitative and qualitative methods to gain a more comprehensive and nuanced understanding of a research problem.
Characteristics: Allows for triangulation of data and can be used to validate findings or explore different facets of a research question.
Example: Using a survey (quantitative) to gather data on customer satisfaction, followed by in-depth interviews (qualitative) to understand the reasons behind the survey results. 
III. OTHER SIGNIFICANT TYPES
· Correlational Research:
Objective: To examine the statistical relationship between two or more variables, determining if a relationship exists and its strength. It does not establish cause-and-effect.
Example: Studying the relationship between hours of sleep and academic performance.
· Experimental Research:
Objective: To establish a cause-and-effect relationship between variables by manipulating one or more independent variables to observe their effect on a dependent variable.
Example: Testing the effectiveness of a new teaching method on student learning outcomes by comparing an experimental group using the new method with a control group using a traditional method.
· Case Studies:
Objective: An in-depth investigation of a particular person, group, organization, event, or situation to gain a holistic understanding within a real-world context.
Characteristics: Rich and descriptive data, often gathered from multiple sources like observations, interviews, documents, and historical records.
Example: Analyzing a specific company's turnaround strategy through interviews with key stakeholders and examination of company documents.
· Action Research:
Objective: To solve a practical problem within a specific setting, often involving a cyclical process of planning, acting, observing, and reflecting to implement change and improve practices.
Example: A teacher implementing a new teaching technique in their classroom, observing its impact, and refining the approach based on the observations.
· Longitudinal Research:
Objective: To collect data from the same subjects repeatedly over an extended period to observe changes, trends, or developments.
Example: A study tracking the academic performance of a group of students from primary school through university to understand long-term educational trends.
· Cross-Sectional Research:
Objective: To gather and compare information from different groups of the population at a single point in time to examine prevailing conditions or differences.
Example: A survey examining health habits across different age groups in a community at one specific time point. 
21. FORMULATION OF HYPOTHESIS:
In research, particularly in the realm of scientific inquiry, a hypothesis serves as a tentative proposition or educated guess that provides a possible explanation for a phenomenon or problem under investigation. It's a statement that proposes a relationship between two or more variables, which can then be tested through empirical research. 
Why is formulating a hypothesis important?
· Guidance and Direction: A well-formulated hypothesis provides a clear roadmap for the research, outlining what specific aspects to investigate and focusing the data collection efforts.
· Testability: Hypotheses make research testable by providing predictions that can be empirically examined, ensuring the study adheres to scientific principles.
· Structure and Organization: It brings structure to the research process, helping organize the study, data collection, and analysis.
· Outcome Prediction: It allows researchers to anticipate potential outcomes and aid in the interpretation of results.
· Objectivity: By proposing a specific prediction, it helps minimize researcher bias, encouraging reliance on empirical data rather than subjective opinions.
· Theoretical Advancement: Confirmed hypotheses can contribute to existing theories or even lead to the development of new ones, furthering knowledge in a field. 
Characteristics of a good hypothesis:
· Clear and Precise: The hypothesis should be stated unambiguously, leaving no room for misinterpretation of variables or relationships.
· Testable: It must be possible to design and conduct a study to collect data that either supports or refutes the hypothesis.
· Falsifiable: It should be possible to conceive of an outcome that would contradict the hypothesis, allowing for the possibility of it being disproven.
· Grounded in Theory/Literature: A good hypothesis is based on existing knowledge and logical reasoning, stemming from observations, previous studies, or theoretical frameworks.
· Specific and Limited in Scope: It should focus on a specific prediction or relationship between variables, rather than being overly broad or general.
· Relevant: The hypothesis should address a meaningful question within the field of study and contribute to the existing body of knowledge.
· Observable and Measurable: The variables in the hypothesis should be operationalized, meaning they can be objectively measured or manipulated.
· Concise: While clear and specific, it should also be brief and to the point. 
Steps in formulating a hypothesis:
1. Identify the Research Problem/Question: Begin by defining the specific problem or question that the research aims to investigate.
2. Review Existing Literature: Conduct a thorough review of relevant studies and theories to understand the current state of knowledge and identify gaps.
3. Identify Variables: Pinpoint the independent variable(s) (the factors you will manipulate or observe) and the dependent variable(s) (the outcome you expect to be affected).
4. Formulate a Tentative Explanation: Based on the literature review and your understanding of the variables, make an educated guess or prediction about the relationship between them.
5. Write the Hypothesis Statement: Express the prediction as a clear, specific, and testable statement. This can often take the form of an "If..., then..." statement or a statement of expected relationship or difference.
6. Consider Null and Alternative Hypotheses: In quantitative research, it is common to formulate both a null hypothesis (H₀), stating no relationship or difference, and an alternative hypothesis (H₁ or Hₐ), proposing a significant relationship or difference.
7. Refine and Revise: Seek feedback from peers or experts and critically evaluate the hypothesis for clarity, specificity, and testability. Be prepared to revise it based on further research or insights gained during the study. 
22. VARIOUS METHODS OF DATA COLLECTION:
Data collection is the systematic process of gathering and measuring information from various sources to gain insights and address research questions. The choice of method significantly impacts the validity and reliability of findings. Data collection methods can be broadly categorized
1. primary data collection and
2. secondary data collection. 
1. PRIMARY DATA COLLECTION
Primary data is original data collected firsthand by the researcher specifically for the current research objective. It provides direct, tailored insights and is generally considered more reliable. However, it can be resource-intensive and time-consuming. 
Methods of primary data collection
· Surveys and Questionnaires: 
Structured tools for gathering information from a predefined group using a series of questions. They can include various question types, such as closed-ended, multiple-choice, and open-ended questions.
Examples: Customer satisfaction surveys after a purchase, opinion polls on political candidates, or questionnaires assessing employee engagement in an organization.
Pros: Efficient for collecting data from a large number of respondents, enabling statistical analysis.
Cons: Limited depth of responses, potential for low response rates, and the possibility of ambiguous answers if questions are not well-designed.
· Interviews:
 One-on-one or group interactions between a researcher and respondents, allowing for in-depth exploration of perspectives and experiences. Interviews can be structured (predetermined questions), semi-structured (flexible with follow-up questions), or unstructured (open-ended conversations).
Examples: In-depth conversations with patients about their healthcare experiences, interviews with experts on a specific industry trend, or ethnographic interviews with community members about cultural practices.
Pros: Provide rich, detailed qualitative data and allow for clarification and follow-up questions.
Cons: Time-consuming, potential for interviewer bias, and responses may be influenced by participants' reluctance to share sensitive information.


· Observations:
Collecting data by directly watching and analyzing a phenomenon or behavior in its natural setting. Observations can be participant (researcher participates) or non-participant (researcher observes passively).
Examples: Observing children's behavior in a classroom, tracking traffic patterns at a busy intersection, or studying customer interactions in a retail store.
Pros: Provides rich contextual insights and captures real-time data.
Cons: Time-consuming, subject to observer bias, and participants might alter behavior if aware of being observed (Hawthorne effect).
· Experiments:
 Manipulating one or more variables under controlled conditions to observe cause-and-effect relationships.
Examples: Testing the effectiveness of a new medication on patient outcomes or evaluating the impact of different marketing strategies on sales figures.
Pros: Provides robust evidence for causal relationships and high control over extraneous variables.
Cons: Can be artificial and may not reflect real-world situations, potential ethical concerns, and resource-intensive.
· Focus Groups:
Guided discussions with a small group of participants to explore collective views, uncover trends in perceptions, and stimulate debate on a specific topic.
Examples: Gathering consumer opinions on a new product before launch or exploring community attitudes toward a proposed development project.
Pros: Provides rich, diverse insights, encourages interaction and idea generation, and is dynamic and cost-effective.
Cons: Dominant participants may overshadow others, groupthink can emerge, and small sample sizes limit generalizability. 
2. SECONDARY DATA COLLECTION
Secondary data involves gathering and analyzing information that has already been collected and published by someone else. It offers a quicker and more affordable alternative to primary data collection but may not perfectly align with the current research needs. 
Methods of secondary data collection
· Published Materials:
Includes a wide range of readily available sources containing previously published research findings, statistics, or reports. Examples: Books, academic journals, research papers, magazines, newspapers, and trade publications.
· Government Publications:
Official reports, statistics, and records released by government agencies at local, state, and national levels. Examples: Census data, government department reports (e.g., labor statistics, health reports), economic surveys, and reports from regulatory bodies.
· International Bodies:
Reports, studies, and databases maintained by international organizations, often related to global issues. Examples: Publications from the World Bank, World Health Organization (WHO), or the International Monetary Fund (IMF).
· Organizational Records:
Internal documents and databases within organizations that can provide valuable information for research. Examples: Company annual reports, sales figures, customer databases, internal surveys, and meeting minutes.
· Online Databases:
Digital repositories that store and provide access to vast amounts of data from various sources. Examples: Online market research databases, databases provided by analytics companies, and platforms like Google Scholar or ResearchGate for academic articles and research papers.

23. USING THE APPROPRIATE REGRESSION LINE FIND Y WHEN X = 64 FROM THE FOLLOWING DATA
	X
	65
	66
	67
	67
	69
	71
	72
	70
	65

	Y
	67
	68
	69
	68
	70
	70
	69
	70
	70


THE ESTIMATED MARKS THAT WOULD HAVE BEEN AWARDED BY THE JUDGE B TO THE EIGHTH DEBATOR IS 33.
	X
	Y
	Dx
	dy
	(dx)2
	dxdy

	65
66
67
67
69
71
72
70
62
	67
68
69
68
70
70
69
70
70
	-3
-2
-1
-1
1
3
4
2
-3
	-2
-1
0
-1
1
1
0
1
1
	9
4
1
1
1
9
16
14
9
	6
2
0
1
1
3
0
2
-3

	612
	602
	0
	0
	54
	12


		






	   	dx = x – 68;		dy = y – 69
byx=N ∑dxdy-∑   dxdy/N∑ dx2-( dx)2
 = (9 * 12 + 0 * 0)/(9 * 54) = 0.22222
The equation of the regression line of y on x is
 y-  ȳ =b yx (x- [image: ]𝑥̄) 
y - 69 = 0.222(x - 68)
 y = 0.222x + 53.8904 
when x = 64 
from (1), y - 69 = - 8888 (1) 
y = 68.1112
24. F (VARIANCE RATIO) TEST:
F test or Variance ratio test is conducted to examine whether two samples could have been drawn from the normal populations having the same variance. Alternatively, it is also used to ascertain whether two independent estimates of population variance differ significantly. This is very useful test in analysing data compiled from different population. This test is also used in Analysis of Variance [ANOVA] to test the significance of the difference between means of more than two samples.
PROCEDURE FOR CONDUCTING F TEST:
1. Null hypothesis is formulated
2. Deviation from the mean of actual values of the first sample is computed [x1]
3. Each of these deviations is squared [x12]
4. The same procedure is adopted for computing x2 and x22
5. Then the variance of both the sample is computed to obtain S12 and S22
6. The sample with greater variance is considered as the numerator and the one with lesser variance is treated as denominator to calculate F ratio.
7. Then the degree of freedom [v1] of the sample with greater variance and that of the second sample [v2] are used to locate the Table value of F.
8. Comparing the Table value of F with the Computed value of F, the conclusion is arrived, i.e., if the Table value is greater than the computed value of F, the Null hypothesis is accepted and if not, the hypothesis is rejected.
Example:
Two samples are drawn from normal populations at random. Compute he variances of the populations and examine whether the two population have the same variance.

25. PLAGIARISM CHECKER TOOLS USED IN RESEARCH REPORT:
	Plagiarism checker tools, also known as plagiarism detection software, are essential for researchers to maintain academic integrity and ensure the originality of their work. These tools compare a submitted document against a vast database of existing sources to identify similarities and potential instances of plagiarism.
How plagiarism checkers work:
· Plagiarism checkers use advanced database software to scan and identify text matches between a submitted document and existing texts.
· They crawl web content and index it, then scan submitted text for similarities against a database of existing content on the internet.
· Some can also identify paraphrasing plagiarism (non-exact matches), using techniques like "fingerprinting" to detect structural similarities in sentence fragments.
· When a match is found, the checker typically highlights the plagiarized text, lists the sources, and provides a plagiarism percentage. 
Key features to look for in a plagiarism checker for research reports: 
· Comprehensive Database Comparisons: A robust checker should compare the submitted work against a vast database of web content, scholarly journals, books, publications, and previously submitted papers. This ensures thorough detection of plagiarism across various sources.
· Accurate Detection of Various Plagiarism Types: The tool should be able to identify different types of plagiarism beyond direct copying, such as paraphrasing, mosaic plagiarism, and self-plagiarism, 
· Detailed Similarity Reports: The checker should provide clear and comprehensive reports that highlight matched text, list potential sources, and indicate the similarity percentage. These reports serve as evidence of originality and help identify areas needing revision or proper citation.
· Citation Analysis and Assistance: Some advanced tools can analyze citations and references, identifying missing, inconsistent, or improper citations. Some even offer citation generators or assistance to ensure proper attribution.
· Seamless Integration with Writing Platforms: Compatibility with commonly used academic writing platforms like Microsoft Word, Google Docs, or LaTeX is beneficial for streamlined plagiarism checking during the writing process.
· Customization Options: Look for tools that allow users to adjust sensitivity levels, exclude bibliographies or quoted material, or set thresholds for similarity detection. 
Widely used plagiarism checker tools in research reports:
· Turnitin: A widely recognized tool in academia, Turnitin compares papers against a large database of web content, published works, and student papers. It provides originality reports with similarity scores, according to Ref-n-Write.
· iThenticate: This tool, often used by publishers and researchers, focuses on checking scientific papers for plagiarism against numerous scientific and proprietary databases.
· Scribbr: Tailored for academic writing, Scribbr uses advanced plagiarism detection and boasts a high accuracy rate, even detecting plagiarism in edited texts. Scribbr also provides detailed similarity reports and a citation generator. Scribbr notes that it uses Turnitin's software and database, according to their own review.
· Grammarly: While primarily known for grammar and style checking, Grammarly offers a plagiarism checker, particularly useful for students, according to www.enago.com. Grammarly scans text against web pages and academic databases, highlights matching results, and provides links to the original sources.
· Copy leaks: Copyleaks provides advanced cloud-based plagiarism detection, including support for various document formats and AI-generated content. It offers detailed similarity reports and customizable settings.
· Uni check: This checker is used by many universities and offers an intuitive interface. It scans against numerous open-source databases and also identifies sources with fragments of plagiarized text.
· Que text: Quetext is a free plagiarism checker that detects plagiarism and provides links to the source text, according to www.enago.com. It's known for its user-friendly interface and uses Deep Search technology to analyze word placement and sentence structure.
· Plag Scan: Another plagiarism detection software that identifies similarities in various file formats. It offers customizable settings for tailored results and focuses on data security.
Ethical considerations and best practices :
· Transparency: Informing researchers and students about the use of plagiarism checkers and their purpose is essential.
· Focus on Learning: Instead of solely penalizing, use similarity reports to provide feedback and educate about proper citation and originality.
· Contextual Analysis: Carefully review flagged similarities; not all matches indicate plagiarism, as common phrases or properly cited material might be highlighted.
· Privacy: Choose tools that ensure the confidentiality of submitted documents and adhere to data privacy regulations.
· Database Archiving: Be aware that some tools store submitted documents in their databases, which might affect future originality checks.
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