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Lesson Plan: Data Analysis and Report Writing 

Objective: Students will learn about various techniques and methods 

used in data analysis including measurement of central tendency, 

dispersion, univariate, bivariate, and multivariate analysis. They will 

also understand different types of research reports and guidelines for 

writing a report. 

Introduction to Data Analysis  

 Define data analysis and its significance in research and decision-

making processes. 

 Discuss the importance of descriptive statistics in understanding data. 

Measurement of Central Tendency and DispeRSION 

 Explain measures of central tendency (mean, median, mode) and their 

applications. 

 Introduce measures of dispersion (range, variance, standard deviation) 

and their significance in analyzing data variability. 

Univariate Analysis  

 Define univariate analysis and its purpose in exploring a single 

variable's distribution and characteristics. 

 Demonstrate graphical representation techniques like histograms, bar 

charts, and pie charts. 

Bivariate Analysis  

 Define bivariate analysis and its role in examining the relationship 

between two variables. 

 Explain correlation coefficients and scatter plots as tools for bivariate 

analysis. 
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Multidimensional Analysis I  

 Introduce the concept of multidimensional analysis and its significance 

in understanding complex data sets. 

 Discuss the use of cross-tabulations and pivot tables. 

Session 2: Advanced Data Analysis Techniques and Report Writing 

Multivariate Analysis II  

 Discuss advanced multivariate analysis techniques including factor 

analysis, cluster analysis, and conjoint analysis. 

 Explain the applications and benefits of these techniques in 

understanding complex. 

Types of Research Reports  

 Introduce different types of research reports such as analytical reports, 

experimental reports, and survey reports. 

 Discuss the structure and components of each type of report. 
 

Data Analysis: Measurement of 
central tendency 
The central tendency measure is defined as the number 
used to represent the center or middle of a set of data 
values. The three commonly used measures of central 
tendency are the mean, median, and mode. A statistic 
that tells us how the data values are dispersed or spread 
out is called the measure of dispersion. 
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Measures of Central Tendency 

Generally, the central tendency of a dataset can be described 

using the following measures: 

 Mean (Average): Represents the sum of all values in a 

dataset divided by the total number of the values. 

 Median: The middle value in a dataset that is arranged in 

ascending order (from the smallest value to the largest 

value). If a dataset contains an even number of values, 

the median of the dataset is the mean of the two middle 

values. 

 Mode: Defines the most frequently occurring value in a 

dataset. In some cases, a dataset may contain multiple 

modes, while some datasets may not have any mode at 

all. 

Even though the measures above are the most commonly 

used to define central tendency, there are some other 

measures, including, but not limited to, geometric mean, 

harmonic mean, midrange, and geometric median. 

https://corporatefinanceinstitute.com/resources/data-science/what-is-geometric-mean/
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The selection of a central tendency measure depends on the 

properties of a dataset. For instance, the mode is the only 

central tendency measure for categorical data, while a median 

works best with ordinal data. 

Although the mean is regarded as the best measure of central 

tendency for quantitative data, that is not always the case. For 

example, the mean may not work well with quantitative 

datasets that contain extremely large or extremely small 

values. The extreme values may distort the mean. Thus, you 

may consider other measures. 

The measures of central tendency can be found using a 

formula or definition. Also, they can be identified using a 

frequency distribution graph. Note that for datasets that 

follow a normal distribution, the mean, median, and mode are 

located on the same spot on the graph. 

DISPERSION 

Dispersion in statistics is a way of describing how to 
spread out a set of data is. Dispersion is the state of data 
getting dispersed, stretched, or spread out in different 
categories. It involves finding the size of distribution 
values that are expected from the set of data for the 
specific variable. 
 
What are the 4 measures of dispersion? 

Measures of dispersion describe the spread of the data. They include 
the range, interquartile range, standard deviation and variance. 

http://www.stat.yale.edu/Courses/1997-98/101/catdat.htm
https://corporatefinanceinstitute.com/resources/excel/mode-function/
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Measures of Dispersion 

In statistics, the measures of dispersion help to interpret the variability 

of data i.e. to know how much homogenous or heterogeneous the 

data is. In simple terms, it shows how squeezed or scattered the 

variable is. 

Types of Measures of Dispersion 

There are two main types of dispersion methods in statistics which 

are: 

 Absolute Measure of Dispersion 

 Relative Measure of Dispersion 

Absolute Measure of Dispersion 

An absolute measure of dispersion contains the same unit as the 

original data set. The absolute dispersion method expresses the 

variations in terms of the average of deviations of observations like 

standard or means deviations. It includes range, standard deviation, 

quartile deviation, etc. 

The types of absolute measures of dispersion are: 

1. Range: It is simply the difference between the maximum value and the 
minimum value given in a data set. Example: 1, 3,5, 6, 7 => Range = 7 -1= 
6 

2. Variance: Deduct the mean from each data in the set, square each of 
them and add each square and finally divide them by the total no of values 
in the data set to get the variance. Variance (σ2) = ∑(X−μ)2/N 

3. Standard Deviation: The square root of the variance is known as the 

standard deviation i.e. S.D. = √σ. 

https://byjus.com/maths/standard-deviation/
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4. Quartiles and Quartile Deviation: The quartiles are values that divide a 
list of numbers into quarters. The quartile deviation is half of the distance 
between the third and the first quartile. 

5. Mean and Mean Deviation: The average of numbers is known as the 

mean and the arithmetic mean of the absolute deviations of the 
observations from a measure of central tendency is known as the mean 
deviation (also called mean absolute deviation). 

 

Univariate Analysis 
Univariate analysis focuses on understanding individual 
variables. - Bivariate analysis examines relationships 
between two variables. - Multivariate analysis deals with 
the interactions and relationships among three or more 
variables. 
 
What is the difference between univariate analysis and bivariate 
analysis? 

Univariate  statistics summarize only one variable at a time. Bivariate 
statistics compare two variables. Multivariate statistics compare more 
than two variables. 

What is a Univariate Analysis? 
Univariate data analysis cannot answer a research question about the 
relationship between two variables, but it can analyze characteristics or attributes 
of each variable before bivariate, or multivariate, data analysis. 

Depending on the research question, univariate data can be analyzed 
by descriptive analysis or inferential analysis. While inferential analysis is 

used to make predictions (or inferences) about the population, the descriptive 
analysis describes the data. In the descriptive analysis of univariate data, central 
tendencies, (mean, median, and mode) give us information about the central 
value in the data set, while the range, interquartile range, standard deviation, and 
mean deviation gives us information about the spread of the data. Frequency 
plots, histograms, and pie charts are also used in univariate data analysis to 
represent data visually. 

https://study.com/academy/lesson/central-tendency-measures-definition-examples.html
https://study.com/academy/lesson/central-tendency-measures-definition-examples.html
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Univariate Analysis Examples 

There are various ways to represent univariate data. Depending on the research 
question or what needs to be represented we can choose the graph or chart 
type. 

Stem and Leaf 

The stem and leaf plots help to have a quick look at the data. Consider the cars 
stolen in 35 cities and the list is 38, 41, 50, 50, 50,52, 53,53, 56,58, 59, 66, 68, 
69, 69, 70, 70, 70, 73, 74, 75, 78, 80, 81, 83, 83, 84, 84, 84, 85, 87, 89, 89, 89, 
90, 92, 94 

In Figure 2, the data list is represented by a stem and leaf plot. Stems represent 
30, 40, etc. while the leaves represent the units digit. For example, first entry 3 
and 8 means 38. In the diagram, it is quick to identify that most stolen car 
numbers are around 80. 

Multidimensional analysis 1, 
Multidimensional (MD) analysis is a 
methodological approach that identifies co-
occurrence patterns of linguistic features 
based on the factor analysis and 
characterises a text or a group of texts in 
terms of those patterns that are functionally 
interpreted. 

 

 Multidimensional analysis gives the ability to 
view data from different viewpoints. This is 
especially critical for business. 

https://study.com/academy/lesson/how-to-make-a-stem-and-leaf-plot.html
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 Dashboard   with visualizations that show the 
same data from different perspectives. 

What is multivariate 

analysis? (Factor analysis, cluster analysis, 

multidimensional analysis, conjoint analysis) 

 In data analytics, we look at different variables (or 

factors) and how they might impact certain situations or 

outcomes. 
For example, in marketing, you might look at how the variable 

“money spent on advertising” impacts the variable “number of 

sales.” In the healthcare sector, you might want to explore 

whether there’s a correlation between “weekly hours of 

exercise” and “cholesterol level.” This helps us to understand 

why certain outcomes occur, which in turn allows us to make 

informed predictions and decisions for the future. 

There are three categories of analysis- 

 Univariate analysis, which looks at just one variable 

 Bivariate analysis, which analyzes two variables 
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 Multivariate analysis, which looks at more than two 

variables 

As you can see, multivariate analysis encompasses all 

statistical techniques that are used to analyze more than two 

variables at once. The aim is to find patterns 

and correlations between several variables simultaneously—

allowing for a much deeper, more complex understanding of a 

given scenario than you’ll get with bivariate analysis. 

An example of multivariate 

analysis 

Let’s imagine you’re interested in the relationship between a 

person’s social media habits and their self-esteem. You could 

carry out a bivariate analysis, comparing the following two 

variables: 

1. How many hours a day a person spends on Instagram 

2. Their self-esteem score (measured using a self-esteem 

scale) 

You may or may not find a relationship between the two 

variables; however, you know that, in reality, self-esteem is a 

https://careerfoundry.com/en/blog/data-analytics/covariance-vs-correlation/
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complex concept. It’s likely impacted by many different 

factors—not just how many hours a person spends on 

Instagram. You might also want to consider factors such as 

age, employment status, how often a person exercises, and 

relationship status (for example). In order to deduce the 

extent to which each of these variables correlates with self-

esteem, and with each other, you’d need to run a multivariate 

analysis. 

So we know that multivariate analysis is used when you want 

to explore more than two variables at once. Now let’s consider 

some of the different techniques you might use to do this. 

2. Multivariate data 

analysis techniques and 

examples 

There are many different techniques for multivariate analysis, 

and they can be divided into two categories: 

 Dependence techniques 
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 Interdependence techniques 

So what’s the difference? Let’s take a look. 

Multivariate analysis 

techniques: Dependence vs. 

interdependence 

When we use the terms “dependence” and 

“interdependence,” we’re referring to different types of 

relationships within the data. To give a brief explanation: 

Dependence methods 

Dependence methods are used when one or some of the 

variables are dependent on others. Dependence looks at 

cause and effect; in other words, can the values of two or 

more independent variables be used to explain, describe, or 

predict the value of another, dependent variable? To give a 

simple example, the dependent variable of “weight” might be 

predicted by independent variables such as “height” and 

“age.” 
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In machine learning, dependence techniques are used to 

build predictive models. The analyst enters input data into the 

model, specifying which variables are independent and which 

ones are dependent—in other words, which variables they 

want the model to predict, and which variables they want the 

model to use to make those predictions. 

Interdependence methods 

Interdependence methods are used to understand the 

structural makeup and underlying patterns within a dataset. In 

this case, no variables are dependent on others, so you’re not 

looking for causal relationships. Rather, interdependence 

methods seek to give meaning to a set of variables or to 

group them together in meaningful ways. 

So: One is about the effect of certain variables on others, 

while the other is all about the structure of the dataset. 

With that in mind, let’s consider some useful multivariate 

analysis techniques. We’ll look at: 

 Multiple linear regression 

 Multiple logistic regression 
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 Multivariate analysis of variance (MANOVA) 

 Factor analysis 

 Cluster analysis 

Multiple linear regression 

Multiple linear regression is a dependence method which 

looks at the relationship between one dependent variable and 

two or more independent variables. A multiple regression 

model will tell you the extent to which each independent 

variable has a linear relationship with the dependent variable. 

This is useful as it helps you to understand which factors are 

likely to influence a certain outcome, allowing you to estimate 

future outcomes. 

Example of multiple regression: 

As a data analyst, you could use multiple regression to predict 

crop growth. In this example, crop growth is your dependent 

variable and you want to see how different factors affect it. 

Your independent variables could be rainfall, temperature, 

amount of sunlight, and amount of fertilizer added to the soil. 

A multiple regression model would show you the proportion of 
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variance in crop growth that each independent variable 

accounts for. 

Multiple logistic regression 

Logistic regression analysis is used to calculate (and predict) 

the probability of a binary event occurring. A binary outcome 

is one where there are only two possible outcomes; either the 

event occurs (1) or it doesn’t (0). So, based on a set of 

independent variables, logistic regression can predict how 

likely it is that a certain scenario will arise. It is also used for 

classification. You can learn about the difference between 

regression and classification here. 

Example of logistic regression: 

Let’s imagine you work as an analyst within the insurance 

sector and you need to predict how likely it is that each 

potential customer will make a claim. You might enter a range 

of independent variables into your model, such as age, 

whether or not they have a serious health condition, their 

occupation, and so on. Using these variables, a logistic 

regression analysis will calculate the probability of the event 

https://careerfoundry.com/en/blog/data-analytics/regression-vs-classification/
https://careerfoundry.com/en/blog/data-analytics/regression-vs-classification/
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(making a claim) occurring. Another oft-cited example is the 

filters used to classify email as “spam” or “not spam.” 

 

Report Writing:  
 
SIGNIFICANCE OF REPORT WRITING 
Research report is considered a major 

component of the research study for the research 

task remains incomplete till the report has been 

presented and/or written. As a matter of fact 

even the most brilliant hypothesis, highly well 

designed and conducted research study, and the 

most striking generalizations and findings are of 

little value unless they are effectively 

communicated to others. 

 The purpose of research is not well served 

unless the findings are made known to 

others.  

 Research  results must invariably enter the 

general store of knowledge. All this explains 

the significance of  writing research report.  
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 There are people who do not consider 

writing of report as an integral part of 

the research process.  

 

 But the general opinion is in favour of 

treating the presentation of research 

results or the writing of report as part and parcel 

of the research project.  

 Writing of report is the last step in a 

research study and requires a set of skills 

somewhat different from those called for in 

respect of the earlier stages of research.  

 This task should be accomplished by the 

researcher with 

utmost care he may seek the assistance and 

guidance of experts for the purpose. 

 

DIFFERENT STEPS IN WRITING 
REPORT 
Research reports are the product of slow, 

painstaking, accurate inductive work. The usual 

steps 
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involved in writing report are: 

 (a) logical analysis of the subject-matter; 

 (b) preparation of the final 

outline;  

(c) preparation of the rough draft; 

 (d) rewriting and polishing;  

(c) preparation of the final 

bibliography; and  

(f) writing the final draft.  

 

Logical analysis of the subject matter: It 

is the first step which is primarily concerned 

with the development of a subject. There are 

two ways in which to develop a subject            

(a) Logically and  

(b) Chronologically  

The logical development is made on the basis of 

mental connections and associations between 

the one thing and another by means of analysis. 

Logical treatment often consists in developing 

the material from the simple possible to the 

most complex structures. Chronological 
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Development  is based on a connection or 

sequence in time or occurrence.  

Preparation of the final outline: 
 It is the next step in writing the research report 

“Outlines are the 

framework upon which long written works are 

constructed. 

Preparation of the rough draft: This 

follows the logical analysis of the subject and 

the preparation of the final outline. Such a step 

is of utmost importance for the researcher now 

sits to write down what he has done in the 

context of his research study. He will write 

down the procedure adopted by him in 

collecting the material for his study along with 

various limitations faced by him, the technique 

of analysis adopted by him, the broad findings 

and generalizations and the various suggestions 

he wants to offer regarding the problem 

concerned. 
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Rewriting and polishing of the rough 

draft: This step happens to be most difficult 

part of all formal writing. Usually this step 

requires more time than the writing of the rough 

draft. The careful revision makes the difference 

between a mediocre and a good piece of writing. 

While rewriting and polishing, one should check 

the report for weaknesses in logical 

development or presentation.  

The researcher should also “see whether or not 

the material, as it is presented, has unity and 

cohesion;  does the report stand upright and firm 

and exhibit a definite pattern, like a marble 

arch? Or does it resemble an old wall of 

moldering cement and loose brick.” 

 attention to the fact that in his rough draft he 

has been consistent or not. He should check the 

mechanics of writing—grammar, spelling and 

usage. 
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Preparation of the final bibliography: 

Next in order comes the task of the preparation 

of the final bibliography. The bibliography, 

which is generally appended to the research 

report in some way pertinent to the research 

which has been done. It should contain all those 

works which  the researcher has consulted. The 

bibliography should be arranged alphabetically 

and may be divided  into two parts; the first part 

may contain the names of books and pamphlets, 

and the second part may  contain the names of 

magazine and newspaper articles. Generally, 

this pattern of bibliography is considered 

convenient and satisfactory from the point of 

view of reader, though it is not the only way of 

presenting bibliography. The entries in 

bibliography should be made adopting the 

following order: 

 

For books and pamphlets the order may be as 

under: 

1. Name of author, last name first. 

2. Title, underlined to indicate italics. 
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3. Place, publisher, and date of publication. 

4. Number of volumes. 

For magazines and newspapers the order may 

be as under: 

1. Name of the author, last name first. 

2. Title of article, in quotation marks. 

3. Name of periodical, underlined to indicate 

italics. 

4. The volume or volume and number. 

5. The date of the issue. 

6. The pagination. 

Example 

Robert V. Roosa, “Coping with Short-term 

International Money Flows”, The Banker, 

London, 

September, 1971, p. 995. 

The above examples are just the samples for 

bibliography entries and may be used, but one 

should also remember that they are not the only 

acceptable forms. The only thing important is 

that, 
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whatever method one selects, it must remain 

consistent. 

Writing the final draft: This constitutes the last 

step. The final draft should be written in a 

concise 

and objective style and in simple language, 

avoiding vague expressions such as “it seems”, 

“there 

may be”, and the like ones. While writing the 

final draft, the researcher must avoid abstract 

terminology 

and technical jargon. Illustrations and examples 

based on common experiences must be 

incorporated 

in the final draft as they happen to be most 

effective in communicating the research 

findings to 

others. A research report should not be dull, but 

must enthuse people and maintain interest and 

must 

show originality. It must be remembered that 

every report should be an attempt to solve some 
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intellectual problem and must contribute to the 

solution of a problem and must add to the 

knowledge 

of both the researcher and the reader. 

LAYOUT OF THE RESEARCH REPORT 
Anybody, who is reading the research report, 

must necessarily be conveyed enough about the 

study 

so that he can place it in its general scientific 

context, judge the adequacy of its methods. 

Form an opinion of how seriously the 

findings are to be taken. For this purpose 

there is the need of proper layout of the 

report. The layout of the report means as to 

what the research report should 

contain. A comprehensive layout of the 

research report should comprise 

 (A) preliminary pages; 

 (B)  the main text; and (C) the end matter 
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(A) Preliminary Pages 
In its preliminary pages the report should 

carry a title and date, followed by 

acknowledgements in the form of ‘Preface’ 

or ‘Foreword’. Then there should be a table 

of contents followed by list of tables and 

illustrations so that the decision-maker or 

anybody interested in reading the report can 

easily locate the required information in the 

report. 

(B) Main Text 
The main text provides the complete outline 

of the research report along with all details. 

Title of the research study is repeated at the 

top of the first page of the main text and 

then follows the other details on pages 

numbered consecutively, beginning with the 

second page. Each main section of the 

report should begin on a new page. The 

main text of the report should have the 

following sections: 
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(i) Introduction; (ii) Statement of findings 

and recommendations; (iii) The results; (iv) 

The implications 

drawn from the results; and (v) The 

summary. 

(i) Introduction: The purpose of 

introduction is to introduce the research 

project to the readers. It should contain a 

clear statement of the objectives of research 

i.e., enough background should be given to 

make clear to the reader why the problem 

was considered worth investigating. A brief 

summary of other relevant research may also 

be stated so that the present study can be 

seen in that context. The hypotheses of 

study, if any, and the definitions of the 

major concepts employed in the study 

should be explicitly stated in the 

introduction of the report. 

The methodology adopted in conducting the 

study must be fully explained. The scientific 
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reader would like to know in detail about 

such thing: How was the study carried out? 

What was its basic design? If the study was 

an experimental one, then what were the 

experimental manipulations? If the data 

were collected by means of questionnaires 

or interviews, then exactly what questions 

were asked (The questionnaire or interview 

schedule is usually given in an appendix)? If 

measurements were based on observation, 

then what instructions were given to the 

observers? Regarding the sample used in the 

study the reader should be told: Who were 

the subjects? How many were there? 

How were they selected? All these questions 

are crucial for estimating the probable limits 

of generalizability of the findings. The 

statistical analysis adopted must also be 

clearly stated. In addition to all this, the 

scope of the study should be stated and the 

boundary lines be demarcated. The various 
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limitations, under which the research project 

was completed, must also be narrated. 

(ii) Statement of findings and 

recommendations: After introduction, the 

research report must contain a statement of 

findings and recommendations in non-

technical language so that it can be easily 

understood by all concerned. If the findings 

happen to be extensive, at this point they 

should be put in the summarised form. 

 

MCQ 

 
1. Which measure of central tendency is most affected by outliers? 

 a) Mean 

 b) Median  

c) Mode  

d) Range  

Answer: a) Mean 

 

2. What does the standard deviation measure?  

a) Variability  

b) Central tendency 

 c) Dispersion 

 d) Skewness  
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Answer: c) Dispersion 

 

3. Which measure of dispersion is insensitive to outliers?  

a) Range  

b) Variance  

c) Standard deviation  

d) Interquartile range  

Answer: d) Interquartile range 

 

4. The interquartile range is calculated as: 

 a) Q3 - Q1 

 b) Q1 - Q3  

c) Q3 + Q1 

 d) Q1 + Q3  

Answer: a) Q3 - Q1 

 

5. If a dataset has a symmetric distribution, which measure of central 

tendency is most appropriate to use? 

 a) Mean  

b) Median  

c) Mode 

 d) Range  

Answer: a) Mean 

 

6. Which of the following is a graphical representation used for 

univariate analysis?  

a) Scatter plot  

b) Histogram  

c) Correlation matrix  

d) Box plot  

Answer: b) Histogram 
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7. In univariate analysis, what does a histogram represent? 

 a) Relationship between two variables  

b) Distribution of a single variable  

c) Relationship between three variables 

 d) Dispersion of data  

Answer: b) Distribution of a single variable 

 

8. What is the purpose of univariate analysis?  

a) To explore the relationship between two variables  

b) To explore the distribution of a single variable  

c) To summarize data using measures of central tendency and 

dispersion 

 d) To analyze multiple variables simultaneously  

Answer: b) To explore the distribution of a single variable 

 

9. Which measure is used to describe the shape of a distribution in 

univariate analysis?  

a) Mean  

b) Median  

c) Skewness  

d) Mode  

Answer: c) Skewness 

 

10. Which of the following is NOT a measure of central tendency?  

a) Mean  

b) Median  

c) Standard deviation  

d) Mode  

Answer: c) Standard deviation 
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11. What does a scatter plot represent in bivariate analysis?  

a) Distribution of a single variable 

 b) Relationship between two variables 

 c) Relationship between three variables  

d) Dispersion of data  

Answer: b) Relationship between two variables 

 

12. What does a correlation coefficient indicate in bivariate analysis? 

a) Strength of the relationship between two variables  

b) Dispersion of data  

c) Central tendency of one variable  

d) Shape of the distribution  

Answer: a) Strength of the relationship between two variables 

 

13. If the correlation coefficient is close to -1, what does it indicate? 

a) Weak positive relationship  

b) Strong positive relationship  

c) Weak negative relationship d) Strong negative relationship  

Answer: d) Strong negative relationship 

 

14. In bivariate analysis, what does a positive correlation coefficient 

suggest? 

 a) As one variable increases, the other variable decreases.  

b) As one variable increases, the other variable also increases.  

c) There is no relationship between the variables.  

d) Both variables are negatively related.  

Answer: b) As one variable increases, the other variable also 

increases. 
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15. Which statistical test is commonly used for analyzing the 

relationship between two categorical variables?  

a) T-test  

b) Chi-square test 

 c) ANOVA  

d) Pearson correlation 

 Answer: b) Chi-square test 

 

16. What is the purpose of multidimensional analysis?  

a) To explore the relationship between two variables  

b) To analyze the distribution of a single variable  

c) To understand complex relationships among multiple variables  

d) To calculate measures of central tendency  

Answer: c) To understand complex relationships among multiple 

variables 

 

17. Which tool is commonly used for multidimensional analysis? 

 a) Histogram  

b) Scatter plot  

c) Cross-tabulation 

 d) Box plot  

Answer: c) Cross-tabulation 

 

18. What does a cross-tabulation represent? 

 a) Relationship between two numerical variables  

b) Relationship between two categorical variables  

c) Distribution of a single variable 

 d) Dispersion of data  

Answer: b) Relationship between two categorical variables 
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19. Which of the following is a limitation of univariate analysis? 

 a) It cannot handle categorical variables.  

b) It cannot handle missing data.  

c) It does not consider relationships between variables.  

d) It requires large sample sizes.  

Answer: c) It does not consider relationships between variables. 

 

20. Which of the following techniques is used for analyzing 

categorical data in multidimensional analysis?  

a) Regression analysis  

b) Factor analysis  

c) Chi-square test  

d) ANOVA  

Answer: c) Chi-square test 

 

 

21. What is the purpose of factor analysis?  

a) To explore relationships between multiple variables  

b) To identify underlying factors or dimensions within a dataset  

c) To analyze the relationship between two variables  

d) To calculate measures of central tendency  

Answer: b) To identify underlying factors or dimensions within a 

dataset 

 

22. Which statistical technique is used to group similar objects or 

cases together in cluster analysis?  

a) Factor analysis  

b) Regression analysis 

 c) ANOVA 

 d) Cluster analysis  

Answer: d) Cluster analysis 
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23. Conjoint analysis is used for:  

a) Identifying underlying factors within a dataset  

b) Grouping similar cases together  

c) Understanding consumer preferences and decision-making  

d) Analyzing relationships between two variables  

Answer: c) Understanding consumer preferences and decision-

making 

 

24. What is the primary goal of multidimensional scaling (MDS) in 

multivariate analysis?  

a) To identify underlying factors within a dataset  

b) To group similar cases together  

c) To visualize the similarities or dissimilarities among objects  

d) To calculate measures of central tendency  

Answer: c) To visualize the similarities or dissimilarities among 

objects 

 

25. Which technique is used to identify segments of respondents 

with similar preferences or behaviors?  

a) Factor analysis  

b) Cluster analysis  

c) Conjoint analysis  

d) Multidimensional scaling  

Answer: b) Cluster analysis 

 
1. What is a report? a) A formal document presenting information and 

findings b) A casual conversation between colleagues c) A brief email 

with personal opinions d) A creative piece of writing 
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2. What is the primary purpose of a report? a) To entertain the readers b) 
To persuade the readers c) To inform and communicate information d) 

To summarize one's personal experiences 

 

 

3. Which of the following is NOT a characteristic of a well-written report? 

a) Clarity b) Conciseness c) Subjectivity d) Accuracy 

 

4. Why is it important to write reports? a) To waste time and resources b) 

To enhance communication and decision-making c) To confuse readers 

with complex language d) To hide information from stakeholder 

 

 

5. Who are the primary audience for reports? a) Only the writer of the 

report b) Only the upper management c) Only external stakeholders d) 

Various stakeholders including managers, employees, clients, etc. 

 

6. What is the typical structure of a report? a) Introduction, body, 

conclusion b) Abstract, methodology, results, conclusion c) Conclusion, 

recommendations, appendices d) All of the above 

 

 

7. Which of the following is NOT a step in the report writing process? a) 
Research and gather information b) Write the report in one sitting 

without revisions c) Organize the information logically d) Proofread and 

edit the report 

 

8. What is the significance of using clear and concise language in reports? 

a) It makes the report more interesting b) It helps readers understand the 
information easily c) It adds unnecessary complexity to the report d) It 

confuses the readers 
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9. Which of the following is an example of an informal report? a) Annual 
financial report b) Progress report on a project c) Email update to 

colleagues d) Research report for a scientific journal 

 

10. What role does formatting play in report writing? a) It makes the 
report visually appealing b) It helps organize information effectively c) 

It adds unnecessary length to the report d) Both a and b 

Answers: 

1. a) A formal document presenting information and findings 

2. c) To inform and communicate information 

3. c) Subjectivity 
4. b) To enhance communication and decision-making 

5. d) Various stakeholders including managers, employees, clients, etc. 

6. b) Abstract, methodology, results, conclusion 
7. b) Write the report in one sitting without revisions 

8. b) It helps readers understand the information easily 

9. c) Email update to colleagues 

10. d) Both a and b 

 

Q-36 What is data analysis? 

a) The process of collecting data 

b) The process of interpreting, cleaning, transforming, and 

modeling data to extract useful information 

c) The process of storing data in a database 

d) The process of presenting data visually 

 

Q-37 Which of the following is NOT a primary goal of data 

analysis? 

a) Identifying patterns and trends in the data 

b) Making predictions based on historical data 

c) Generating random data 
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d) Extracting actionable insights from the data 

 

Q-38 Which of the following statistical measures provides a 

measure of central tendency? 

a) Standard deviation 

b) Variance 

c) Mean 

d) Correlation coefficient 

 

Q-39 What is the purpose of data visualization in data 

analysis? 

a) To make the data look more complex 

b) To confuse the audience 

c) To communicate insights effectively 

d) To hide information from stakeholders 

 

Q-40 Which of the following is NOT a common data analysis 

technique? 

a) Regression analysis 

b) Hypothesis testing 

c) Storytelling 

d) Cluster analysis 

 

Q-41 What does exploratory data analysis (EDA) involve? 

a) Making predictions based on data 

b) Exploring and understanding the data without making 

any assumptions 

c) Storing data in a database 

d) Manipulating data to fit a specific model 
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Q-42 Which of the following is a measure of the spread of 

data points in a dataset? 

a) Mean 

b) Median 

c) Range 

d) Mode 

 

Q-43 What is the purpose of hypothesis testing in data 

analysis? 

a) To generate random hypotheses 

b) To validate assumptions about the data 

c) To confuse the audience 

d) To hide information from stakeholders 

 

Q-44 Which of the following is NOT a step in the data 

analysis process? 

a) Data cleaning 

b) Data visualization 

c) Data collection 

d) Data storage 

 

Q-45 What role does correlation analysis play in data 

analysis? 

a) It measures the strength and direction of the relationship 

between two variables 

b) It generates random data 

c) It makes predictions based on historical data 

d) It communicates insights effectively 
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Answers: 
 

36 b) The process of interpreting, cleaning, transforming, 

and modeling data to extract useful information 

37c) Generating random data 

38 c) Mean 

39 c) To communicate insights effectively 

40  c) Storytelling 

41 b) Exploring and understanding the data without making 

any assumptions 

42  c) Range 

43 b) To validate assumptions about the data 

44 d) Data storage 

45  a) It measures the strength and direction of the 

relationship between two variables 
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Q-47 What is multi-dimensional analysis? 

a) Analysis conducted in multiple dimensions simultaneously 

b) Analysis conducted using multiple software tools 

c) Analysis focused on a single dimension of data 

d) Analysis of data from multiple sources 

 

Q-48 Which of the following best describes a data cube in 

multi-dimensional analysis? 

a) A cube-shaped diagram used for data visualization 

b) A database schema designed for efficient storage of multi-

dimensional data 

c) A representation of multi-dimensional data with 

dimensions represented as axes 

d) A type of statistical analysis technique 

 

Q-49 In multi-dimensional analysis, what does a dimension 

represent? 

a) A measure or attribute of interest 

b) A specific data point 

c) A single value in a dataset 

d) A mathematical operation 

 

Q-50 What is the purpose of multi-dimensional analysis? 

a) To store data in a structured format 

b) To perform complex calculations on data 

c) To analyze data from multiple perspectives 

d) To create visualizations of data 

 

Q-51Which of the following OLAP (Online Analytical 

Processing) operations allows users to view data at different 

levels of detail? 
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a) Slice 

b) Dice 

c) Drill-down 

d) Roll-up 

 

Q- 52 In multi-dimensional analysis, what is a measure? 

a) A dimension of the data 

b) A numerical value representing a specific aspect of the 

data 

c) A visualization technique 

d) A type of data transformation 

 

Q- 53 Which of the following is NOT a common application 

of multi-dimensional analysis? 

a) Financial analysis 

b) Marketing analysis 

c) Image processing 

d) Supply chain management 

 

Q- 54 What is meant by the term "drill-down" in multi-

dimensional analysis? 

a) Moving from a more detailed level to a less detailed level 

of data 

b) Moving from a less detailed level to a more detailed level 

of data 

c) Removing irrelevant data from the analysis 

d) Restructuring the data cube 
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Q-55 What is the relationship between dimensions and 

measures in multi-dimensional analysis? 

a) Dimensions are derived from measures 

b) Measures are derived from dimensions 

c) Dimensions and measures are unrelated 

d) Dimensions and measures are interchangeable 

 

Q- 56 Which of the following best describes the concept of 

data granularity in multi-dimensional analysis? 

a) The level of detail or aggregation of data 

b) The physical size of the data cube 

c) The number of dimensions in the data cube 

d) The complexity of the analysis performed 

 

Answers: 
 

47a) Analysis conducted in multiple dimensions 

simultaneously 

48c) A representation of multi-dimensional data with 

dimensions represented as axes 

49a) A measure or attribute of interest 

50 c) To analyze data from multiple perspectives 

51c) Drill-down 

52b) A numerical value representing a specific aspect of the 

data 

53c) Image processing 

54b) Moving from a less detailed level to a more detailed 

level of data 

55b) Measures are derived from dimensions 

56a) The level of detail or aggregation of data 
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Q-57 What is research methodology? 

a) The process of conducting surveys 

b) The process of collecting data 

c) The systematic study of research methods 

d) The analysis of research findings 

 

Q-58 Which of the following is NOT a characteristic of good 

research methodology? 

a) Replicability 

b) Subjectivity 

c) Validity 

d) Reliability 

 

Q-59 What is the purpose of a research hypothesis? 

a) To summarize the research findings 

b) To provide a tentative explanation for observed 

phenomena 

c) To confuse the readers 

d) To generate random data 

 

Q-60 Which of the following is NOT a type of research 

design? 

a) Descriptive research 

b) Experimental research 

c) Causal research 

d) Analytical research 
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Q-61What is the difference between qualitative and 

quantitative research? 

a) Qualitative research focuses on numbers, while 

quantitative research focuses on words. 

b) Qualitative research is objective, while quantitative 

research is subjective. 

c) Qualitative research aims to explore and understand 

phenomena, while quantitative research aims to quantify 

relationships. 

d) There is no difference between qualitative and 

quantitative research. 

 

Q-62What is a literature review? 

a) A review of popular novels related to the research topic 

b) A summary of previous research studies relevant to the 

research topic 

c) A review of fictional literature related to the research 

topic 

d) A review of current news articles related to the research 

topic 

 

Q-63 What is a sampling technique in research 

methodology? 

a) The process of collecting data from a population 

b) The process of selecting a representative subset of a 

population for study 

c) The process of analyzing data collected from a survey 

d) The process of reporting research findings 
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Q-64 Which of the following is NOT a step in the research 

process? 

a) Data analysis 

b) Literature review 

c) Research hypothesis 

d) Data visualization 

 

Q-65 What is the purpose of data analysis in research? 

a) To generate random data 

b) To interpret and draw conclusions from the collected data 

c) To confuse the readers 

d) To hide information from stakeholders 

 

Q-66 What is the significance of research ethics? 

a) It ensures the protection of human participants and 

animal subjects in research 

b) It increases the complexity of the research process 

c) It allows researchers to manipulate data without 

consequences 

d) It makes the research process less transparent 

 

Q-67What is a variable in research? 

a) A constant value that does not change 

b) A factor or phenomenon that can have different values 

c) A specific data point in a dataset 

d) A statistical measure of central tendency 
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Q-68 What is the purpose of a research proposal? 

a) To present the findings of a research study 

b) To provide a summary of previous research studies 

c) To outline the objectives, methods, and significance of a 

proposed research study 

d) To generate random hypotheses 

 

Q-69 What is the difference between primary and secondary 

data? 

a) Primary data is collected firsthand, while secondary data 

is collected from published sources. 

b) Primary data is more reliable than secondary data. 

c) Secondary data is collected firsthand, while primary data 

is collected from published sources. 

d) There is no difference between primary and secondary 

data. 

 

Q-70 What is a research instrument? 

a) A device used to collect data in a research study 

b) A statistical technique used to analyze data 

c) A research hypothesis 

d) A measure of central tendency 

 

Q-71 What is the purpose of a research questionnaire? 

a) To summarize the research findings 

b) To provide a tentative explanation for observed 

phenomena 

c) To confuse the readers 

d) To collect data from research participants 
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Q-72 What is a case study in research methodology? 

a) A study conducted with a small sample size 

b) A study conducted in a laboratory setting 

c) A study that focuses on a particular individual, group, or 

phenomenon 

d) A study that uses random sampling techniques 

 

Q-73 What is triangulation in research methodology? 

a) The use of multiple methods or data sources to study a 

research problem 

b) The manipulation of data to support a particular 

hypothesis 

c) The process of collecting data from a population 

d) The process of analyzing data collected from a survey 

 

Q-74 What is the role of a research hypothesis? 

a) To summarize the research findings 

b) To provide a tentative explanation for observed 

phenomena 

c) To confuse the readers 

d) To generate random data 

 

Q-75 What is the purpose of data coding in qualitative 

research? 

a) To generate random data 

b) To interpret and categorize qualitative data 

c) To manipulate data to fit a specific model 

d) To hide information from stakeholders 

 

 

 



VISION INSTITUTE OF TECHNOLOGY, ALIGARH                                                              UNIT-4 
RESEARCH METHODOLOGY                                                                                     DATA ANALYSIS  AND REPORT 

FACULTY- AKANSHA MISRA 

Q-76 What is a research population? 

a) The entire group of individuals or objects that are the 

focus of a research study 

b) The sample size in a research study 

c) The average value in a dataset 

d) The process of collecting data from a population 

 

Answers: 

 
57 c) The systematic study of research methods 

58b) Subjectivity 

59 b) To provide a tentative explanation for observed 

phenomena 

60 d) Analytical research 

61 c) Qualitative research aims to explore and understand 

phenomena, while quantitative research aims to quantify 

relationships. 

62b) A summary of previous research studies relevant to the 

research topic 

63 b) The process of selecting a representative subset of a 

population for study 

64 d) Data visualization 

65 b) To interpret and draw conclusions from the collected 

data 

66 a) It ensures the protection of human participants and 

animal subjects in research 

67 b) A factor or phenomenon that can have different values 

68 c) To outline the objectives, methods, and significance of a 

proposed research study 
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69 a) Primary data is collected firsthand, while secondary 

data is collected from published sources. 

70 a) A device used to collect data in a research study 

71 d) To collect data from research participants 

72 c) A study that focuses on a particular individual, group, 

or phenomenon 

73 a) The use of multiple methods or data sources to study a 

research problem 

74 b) To provide a tentative explanation for observed 

phenomena 

75 b) To interpret and categorize qualitative data 

76 a) The entire group of individuals or objects that are the 

focus of a research study 

 

 

Q-77 What does central tendency refer to in statistics? 

a) The spread of data points in a dataset 

b) The average or typical value around which data points 

tend to cluster 

c) The variability of data points in a dataset 

d) The shape of the distribution of data points 

 

 

Q-78 Which of the following measures of central tendency is 

influenced by outliers? 

a) Mean 

b) Median 

c) Mode 

d) Variance 
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Q-79 What is the median of a dataset? 

a) The most frequently occurring value 

b) The middle value when the data points are arranged in 

ascending order 

c) The average of all data points 

d) The value that occurs with the highest frequency 

 

Q-80When is the mode the most appropriate measure of 

central tendency to use? 

a) When the dataset is highly skewed 

b) When the dataset contains outliers 

c) When the dataset is normally distributed 

d) When the dataset is very large 

 

Q-81 Which of the following statements about the mean is 

true? 

a) It is less affected by extreme values than the median. 

b) It is always equal to the median. 

c) It is calculated by finding the value that occurs most 

frequently. 

d) It is the middle value when the data points are arranged 

in ascending order. 

 

Q-82 What does it mean if the mean, median, and mode are 

approximately equal in a dataset? 

a) The dataset is normally distributed. 

b) The dataset is perfectly symmetrical. 

c) The dataset has no outliers. 

d) The dataset is highly skewed. 
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83 Which measure of central tendency is most affected by 

extreme values or outliers? 

a) Mean 

b) Median 

c) Mode 

d) Variance 

 

84 In a positively skewed distribution, how do the mean, 

median, and mode compare? 

a) Mean < Median < Mode 

b) Mean = Median = Mode 

c) Mean > Median > Mode 

d) Mean > Median < Mode 

 

85 What is the mode of the dataset {5, 7, 9, 9, 10, 11, 11, 11}? 

a) 5 

b) 9 

c) 10 

d) 11 

 

86 In a negatively skewed distribution, how do the mean, 

median, and mode compare? 

a) Mean < Median < Mode 

b) Mean = Median = Mode 

c) Mean > Median > Mode 

d) Mean > Median < Mode 

 

 

 

 

 



VISION INSTITUTE OF TECHNOLOGY, ALIGARH                                                              UNIT-4 
RESEARCH METHODOLOGY                                                                                     DATA ANALYSIS  AND REPORT 

FACULTY- AKANSHA MISRA 

Answers: 

 

77 b) The average or typical value around which data points 

tend to cluster 

78 a) Mean 

79 b) The middle value when the data points are arranged in 

ascending order 

80 a) When the dataset is highly skewed 

81 a) It is less affected by extreme values than the median. 

82 a) The dataset is normally distributed. 

83 a) Mean 

84 c) Mean > Median > Mode 

85 d) 11 

86 c) Mean > Median > Mode 

 

87 What is dispersion in statistics? 

a) The process of arranging data in ascending order 

b) The measure of the spread or variability of data points in 

a dataset 

c) The measure of central tendency in a dataset 

d) The process of calculating the mean, median, and mode 

 

88 Which of the following measures of dispersion is affected 

by outliers? 

a) Mean deviation 

b) Range 

c) Variance 

d) Median deviation 
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89 What does the range represent in a dataset? 

a) The difference between the highest and lowest values 

b) The average value of the dataset 

c) The most frequently occurring value 

d) The middle value when the data points are arranged in 

ascending order 

 

90What does the interquartile range (IQR) measure? 

a) The difference between the first and third quartiles 

b) The difference between the mean and median 

c) The difference between the range and variance 

d) The difference between the mean deviation and standard 

deviation 

 

91 Which measure of dispersion is considered most robust to 

outliers? 

a) Range 

b) Variance 

c) Median deviation 

d) Interquartile range 

 

92 What is the formula for calculating variance? 

a) Range / Mean 

b) Standard deviation / Mean 

c) Sum of squared deviations from the mean / Number of 

data points 

d) Sum of absolute deviations from the mean / Number of 

data points 

 

93 In a positively skewed distribution, how does the mean 

compare to the median and mode? 
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a) Mean > Median > Mode 

b) Mean = Median = Mode 

c) Mean < Median < Mode 

d) Mean > Median < Mode 

 

 

94 What is the purpose of constructing a tally chart? 

a) To organize data in ascending order 

b) To display the frequency distribution of categorical data 

c) To calculate the mean, median, and mode 

d) To calculate the range and variance of a dataset 

 

95 Which of the following symbols is commonly used in tally 

charts to represent groups of five? 

a) / 

b) * 

c) 

d) X 

 

96 How is the mean deviation calculated? 

a) The average of the absolute deviations from the mean 

b) The sum of the squared deviations from the mean 

c) The difference between the largest and smallest values 

d) The difference between the first and third quartiles 

 

Answers: 

 

87 b) The measure of the spread or variability of data points 

in a dataset 

88 b) Range 

89 a) The difference between the highest and lowest values 
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90 a) The difference between the first and third quartiles 

91 d) Interquartile range 

92 c) Sum of squared deviations from the mean / Number of 

data points 

93 a) Mean > Median > Mode 

94b) To display the frequency distribution of categorical 

data 

95b) * 

96a) The average of the absolute deviations from the mean 

 

 

Q-97  What is a case study in research methodology? 

a) A study conducted with a small sample size 

b) A study conducted in a laboratory setting 

c) A study that focuses on a particular individual, group, or 

phenomenon 

d) A study that uses random sampling techniques 

 

Q-98  What is triangulation in research methodology? 

a) The use of multiple methods or data sources to study a 

research problem 

b) The manipulation of data to support a particular 

hypothesis 

c) The process of collecting data from a population 

d) The process of analyzing data collected from a survey 

 

Q-99  What is the role of a research hypothesis? 

a) To summarize the research findings 

b) To provide a tentative explanation for observed 

phenomena 

c) To confuse the readers 
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d) To generate random data 

 

 

 

Q-100What is the purpose of data coding in qualitative 

research? 

a) To generate random data 

b) To interpret and categorize qualitative data 

c) To manipulate data to fit a specific model 

d) To hide information from stakeholders 
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