SOURCES OF EDUCATIONAL DATA
A. Primary and Secondary Sources of Educational Data

Unit Structure :
1.1  Introduction
1.2 Learning Objectives
1.3 Meaning and Types of data
1.4 Primary and secondary Sources of Data
1.4.1 Primary Data
1.4.2 Sources of Primary Data
a. Observation Method
b. Survey Method
c. Interview Method
d. Questionnaire method
e. Scheduled Method
f. Through Local Reporters and Correspondents
g. Case Study Method
1.4.3 Secondary data
1.4.4 Sources of Secondary data
a. Documentary Sources of Data
b. Electronic Sources of Data

1.5 Conclusion

1.1 INTRODUCTION

In order to answer specific research questions, test hypotheses, and assess
findings, data collection is the process of systematic and organised
gathering and measurement of information on variables of interest. All
academic disciplines, including the humanities, social sciences, business,
and natural and applied sciences, use data collection as a regular component
of research. The importance of guaranteeing precise and true collecting,
despite methods differing by profession, is continuous.

Data gathering is one of the most important stages of conducting research.
even with the world's best research design, if you are unable to gather the
necessary data, your project will not be successful. Data collecting is a
highly difficult task that requires careful planning, diligence, endurance,
patience, and a variety of other skills to be able to execute the task
successfully. The selection of a sample from a certain population comes
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after the first phase in data collecting, which is determining the kind of data
that is required. Then, a particular instrument must be used to gather the
data from the selected sample.

1.2 LEARNING OBJECTIVES

After completing this unit, you ought to be able to:

>
>
>

>

Able to understand the definition and forms of data,
Explain and differentiate between primary and secondary data,

Describe various techniques for gathering primary data and the
benefits and drawbacks of each,

Know about some important sources of secondary data.

1.3 MEANING AND TYPES OF DATA

A statistical investigation deals with the massive proportion of connected
facts presented as numerical values. Data is the general term for this
information that is presented as numerical figures. However, data can also
sometimes take the shape of a general description or an explanation. Data
are a particular kind of information that are frequently gathered through
observation, surveys, requests, or are created as a result of human action for
the purpose of the study, to say it simply.

Types of data

Data is divided into two categories based on the sources and methods used
to obtain them:

SOURCES OF INFORMATION

*Data is collected by
researcher himself

*Data is gathered
through questionnaire,
Interviews,
observations etc.

*Data collected,
compiled or
written by other

researchers eg. books,

journals, newspapers

*Any reference must
be acknowledged




1.4 PRIMARY AND SECONDARY SOURCES OF DATA

The technique used to collect data has a significant impact on the statistical
analysis. There are two sorts of information collection methods that can be
employed in research: primary data and secondary data (Douglas, 2015).
The term "primary data" refers to information that is first obtained by the
researcher, as opposed to "secondary data," which refers to information that
has already compiled or created by others. The many differences between
primary and secondary data are briefly covered in this unit.

1.4.1 Primary data

Tests, surveys, and interviews are just a few of the techniques researchers
use to collect primary data, which is information that comes directly from
primary sources. Primary data, often acquired from the original source, is
seen to be the greatest kind of data for study. Let's say you wanted to
discover how well-liked a movie star was among pupils. For this, you will
need to conduct an extensive amount of interviews with school children in
order to gather the necessary data. The information you receive is a primary
data example.

Primary data, which has not yet been made public, is more reliable,
accurate, and impartial. Because primary data hasn't been updated or altered
by humans, it has a higher level of validity than secondary data. A study can
be done without secondary data, but one that focuses entirely on it is less
trustworthy and may contain biases because secondary data has already
been manipulated by individuals.

Uses and advantages of primary data

The major advantages of this type of data are as follows:

»  The data's original and independent collection boosted its
authenticity.

»  Data dependability is improved by directly collecting pieces of
information.

»  Used in both quantitative and qualitative research approaches,

» Data from primary sources can be used to uncover hidden
information.

> Primary data can be utilised as secondary data once they have been
analysed.

Disadvantages of Primary Data

Following are the disadvantages of primary data:
»  The accuracy of the respondents' information affects reliability.

Information might be slanted.

>
»  Being both pricey and time-consuming.
» A lack of research experience.

>

Requires field work.

Sources of Educational Data
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1.4.2 Sources of primary data

As was previously said, primary data refers to information that a researcher
collects for the first time specifically for his or her own purposes. Primary
data sources are scarce, and often it is challenging to collect data from them
due to either a lack of people or a lack of collaboration. There are a few
ways to get primary data, including observation, interviews, schedules, and
questionnaires. Let's learn more about them in depth.

Observation Method

The Concise Oxford Dictionary defines observation as, “accurate watching
and noting of phenomena as they occur in nature with regard to cause and
effect or mutual relations”. So, in addition to scientific looking, observation
also includes listening, reading, and thinking about the phenomena that are
being observed. There are three steps in it. They are: perception, focus or
attention, and sensation.

Instead of relying on third parties' reports, the researcher uses this approach
to get information directly through observation. It is a technique for
acquiring relevant information without posing any particular questions and,
in some cases, even with the respondents' consent. This method of data
collecting is extremely effective in behavioural surveys. For example, a
research on the behaviour of attendees at trade shows, studying the attitude
of employees while they are working, clients' negotiating tactics, etc.

Participant Observation: In the participant observation approach, the
researcher actively participates in the day-to-day activities of informants or
organizations and watches them in action.

Non-participant Observation: In the non-participant observation method,
the researcher will observe from the outside rather than interact with the
informants or organizations.

Survey Method

The survey method is one of the primary methods for gathering quantitative
data about the constituents of a population. Surveys are used to collect data
in a range of scenarios in both the public and private sectors. Any subject
area is open to the researcher while conducting a survey. The researcher
contacts the respondents directly by phone, email, or another means. The
information acquired is extremely accurate, up to date, and relevant to the
issue, despite the fact that this method is time-consuming, expensive, and
labor-intensive. The two most common survey types used to gather data are
online and offline surveys

Online Survey: Online surveys are carried out using mobile phones, PCs,
tablets, and other internet-capable devices. Responders can receive them via
email, social media, or websites.

Offline Survey: Offline surveys, however, can be finished without an
internet connection. A paper-based survey is the most common type of
offline survey.



Interview Method

One of the most effective and popular methods for gathering primary data
in educational research is an interview. We watch interviews on TV
networks on a daily basis about a variety of subjects including social,
educational, business, sports, and budget-related issues. In the words of C.
William Emory, “personal interviewing is a two-way purposeful
conversation initiated by an interviewer to obtain information that is
relevant to some research purpose”. Thus, a meeting between two people to
gather information for a planned study is essentially what an interview is.
The individual conducting the interview is referred to as the interviewer,
whereas the informant is the individual being interrogated. It should be
noted that the information acquired using this method involves more than
just the researcher and informant speaking; it also involves other non-verbal
cues such gestures, facial expressions, speech volume, and looks. The
researcher can gather a wide variety of data using this strategy in a thorough
and broad manner.

Direct Personal Interview: The researcher meets the study's informants
one-on-one, asks them questions pertaining to the investigation, and uses
direct personal interviewing techniques to collect the necessary data. As a
result, if a researcher wanted to gather information on the spending patterns
of Delhi University (DU) students, he or she would visit the university, get
in touch with the students, conduct interviews with them, and gather the
necessary data.

Indirect Personal Interview: Another interview strategy where
information cannot be directly obtained from the study's informants is this
one. In this strategy, the investigator makes contact with witnesses or third
parties who have a close connection to the subjects of the investigation and
who can provide the information needed. For instance, a probe of a pattern
of bribery at a workplace It is inevitable in such a situation to obtain the
desired information indirectly from others who may know them. The CBI
similarly gathers information regarding the offences. The greatest caution
must be used to ensure that the people being questioned are fully informed
of the details of the issue being investigated and are not seeking to distort
the truth.

Structured Interview: In a structured interview, candidates are asked
predefined questions, and their responses are recorded in a specified format.
This is helpful when many investigators are tasked with conducting large-
scale interviews. The interviewer's prejudice can be minimised by the
researcher. This method is additionally known as a formal interview.

Un-structured interview: In an unstructured interview, the investigator
might not have a predetermined list of questions but may just have a few
important topics to base the interview on. Such interviews are typically done
as part of an exploratory survey when the researcher is unsure exactly what
kind of data will be collected. Additionally known as an informal interview.
This technique is typically used in conjunction with other data collection
techniques when doing business-related research.

Sources of Educational Data
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Nowadays, interviews conducted over the phone or on a mobile device are
frequently utilised to gather the required data for small surveys. For
instance, banks may speak with credit card users about the quality of the
services they are receiving. In developed regions, this method is especially
used in industrial surveys.

Questionnaire Method

In this approach, items are delivered individually or via mail by requesting
to many respondents that they complete it and return it. A mail questionnaire
is one that is sent out via postal mail to respondents. Depending on the
study's purpose, the amount of time and resources available, and other
factors, questionnaires may occasionally be distributed through email. The
informants read the questions after getting the surveys and enter their
answers in the appropriate spaces on the form. For a speedy and high
response rate, self-addressed envelopes is the preferable way to deliver the
questionnaire.

Schedule Method

As was already said, this is a list of questions used to gather information
from the field. Typically, the researcher or the enumerators fill this out. For
the aim of gathering data when the study's scope is broad, the researcher
appoints individuals known as enumerators. They are taking interview of
the informants during their visits, asking them the items on the schedule in
the order they are listed, and recording their answers in the space designated
on the schedule for the responses. For instance, population surveys are
carried out using this technique all over the world. In contrast to a schedule,
which is filled out by the researcher or enumerator, a questionnaire is filled
out by the informants.

By means of regional reporters and correspondents

This approach involves assigning local agents or reporters to various
locations within the area under study. When frequent information needs to
be collected, government entities typically use this strategy. Newspapers,
periodicals, radio, and TV news stations can all benefit from using this
technique. When routine information is necessary but high precision is not
crucial, this strategy has been utilised.

Case Study Method

This is another methods of primary sources of data collection in which
researcher wants in-depth information of a particular individual, specific
group, circumstance, or community. In this method data are typically
acquired from a specific sample group and by employing a variety of
techniques (e.g. observations & interviews). The case history, or personal
history of the patient, is where the case study research methodology first
appeared in clinical medicine. The case study methodology, also known as
the idiographic approach, frequently entails just observing what occurs to,
or reconstructing, "the case history," of a single participant or set of
participants (such as a school class or a particular social group). Case studies
give researchers the chance to look into a subject in much more detail than



they might be able to if they tried to deal with a lot of research subjects
(nomothetic technique) with the intention of "averaging" their responses.

In this study, almost all facets of the participant’s whole life are examined
in order to look for trends and reasons behind behaviour. The idea is to apply
what is learned from analysing one situation to a variety of others.
Unfortunately, case studies can involve a great deal of subjectivity, making
it challenging to extrapolate findings to a wider audience.

1.4.3 Secondary data

Secondary data are those that which is collected by researcher from different
reports, books, internet websites and have already statistical analysis or
have been acquired by someone else. They can be acquired from any source,
such as a website, or through published sources including government
reports, records, newspapers, and books written by economists. Data are
therefore primary to the source that first gathers and processes them, and
secondary to all other sources that use them subsequently. Utilizing
secondary data helps you save money and time. For instance, after gathering
information on the movie star's popularity among students, you issue a
report. If someone utilises the information you gathered for a comparable
study, it becomes secondary data.

There are two distinct study threads from which secondary data might be
gathered:

Quantitative: Census, housing, social security, election statistics, and other
relevant databases are examples of quantitative data.

Qualitative: Field notes, observation logs, focus group transcripts, semi-
structured and structured interviews, and other personal research-related
materials.

Uses and advantages of secondary data

The major advantages of this type of data are as follows:
»  These data can be handled fast.

»  Time and cost balance is still preserved.

»  Information is already examined by professionals.

»  Applied to modify or reinterpret existing data.

»  Helpful for authors, thinkers, and philosophers while inventing new
concepts.

»  Less field work is done.
Disadvantages of secondary Data

Following are the disadvantages of secondary data:
»  There is no accepted measure of validity.
»  Need knowledge.

»  Secondary data is always less accurate and reliable than primary data.

Sources of Educational Data
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1.4.4 Sources of secondary data

Primary data collection is sometimes impossible due to time, financial, and
human resource limitations. Therefore, secondary data must be used by
researchers. Let's now talk about the numerous sources that one might use
to obtain secondary data.

A. Documentary Sources of Data

Paper Source is another name for this sort of secondary data source. The
two basic types of documentary data's original data are:

1)

Published Sources

Statistics on business, trade, commerce, health, education, and other
areas are gathered and published by several national and international
organisations, semi-official reports, from countless committees and
commissions, and private publications. These publications from
different organisations serve as helpful secondary data sources. These
are listed below:

>

Government Publications: Both the government (central
and state) publish quarterly and annually different secondary
data in the form of current information along with statistical
data on various subjects. For example, Reports of National
Council of Applied Economic Research (NCEAR), Monthly
Statistical Abstract, All India Survey on Higher Education
(AISHE), National Income Statistics, Economic Survey,
Federation of Indian Chambers of Commerce and Industry
(FICCI), Central Statistical Organisation (CSO), Indian Council
of Agricultural Research (ICAR), etc.

International Publications: International Monetary Fund
(IMF), The United Nations Organisation (UNO), Asian
Development Bank (ADB), International Labour Organisation
(ILO), World Bank, etc., also publish relevant data and reports.

Semi-official Publications: Publishing organisation such as
agencies reports, district boards, panchayats, etc. are published
under these authorities.

Committees and Commissions: Secondary data is provided by
a number of committees and commissions that the State and
Central Governments have created. For instance, the report of
the Fifth Pay Commission or the Tenth Financial Commission,
etc.

Private Publications: Information on various aspects of
economics, commerce, and trade is published in newspapers
and periodicals. For instance, the Economic Times, Financial
Express, and journals like Business Today, the Indian Journal
of Commerce, the Journal of Industry and Trade, and Economic
and Political Weekly. Like the Indian Institute of Finance,



certain research and financial institutions also release their  Sources of Educational Data
yearly reports. Reports written by academics, universities, and
others also serve as secondary sources of information.

2)  Unpublished Sources

Not all of the data or information that organisations or people
maintain must be available in published form. A few research
institutions, trade associations, universities, academics, private
businesses, and other organisations gather data, but they typically
don't publish it. This information is available in their registries, files,
etc.

B. Electronic Sources

Electronic media can also be used to access the secondary data (through
Internet). By typing your subject for which the information is needed you
can receive information from various sources by going to websites like
google.com, yahoo.com, msn.com, etc. Additionally, the following online
journals and CDs contain secondary data:

Electronic Journal http://businessstandard.com
Flectronic Journal http://www.businessworldindia.com
Census of India http://www.censusindia.net

Union Budget and Economic Survey http://www.indianbudget.nic.in

Directory of Government of India http://goidirectory.nic.in

Institutions

Online Education Database https://www.oecd.org

All India Survey on Higher Education https://aishe.gov.in

Ministry of Education http://education.gov.in
Ministry of Tribal Affairs https://tribal.nic.in
1.5 CONCLUSION

It can be inferred from the foregoing that each strategy has some drawbacks
or another. In reality, the method to be used relies on the type of inquiry,
the goal and scope of the inquiry, the money set aside for data collecting,
the level of accuracy needed, and the deadline for data gathering.
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B. Sampling Techniques- Probability and
Non- probability sampling
Unit Structure :
1.1  Introduction
1.2 Learning Objectives
1.3 Definition of Population and Sampling
1.4 Classification of Sampling Methods
1.4.1 Probability Sampling
a. Simple random sampling
b. Systematic sampling
c. Stratified sampling
1.4.2 Non-probability Sampling
a. Purposive sampling
b. Convenience Sampling
c. Quota sampling

1.5 Conclusion

1.1 INTRODUCTION

The first step in conducting a research study is to best way to approach
knowledge about the topic. In other words, you need to gather information.
This information is necessary to verify all existing judgments or theories
you may have. Assume for a moment that you are a researcher who wants
to examine the relationships between undergraduate students at Central
Universities' study habits and motivation for achievement. You must choose
a small number of typical cases or samples from among all of the Central
Universities' undergraduate students for this. The concept of population,
sample, and various sampling methodologies must be thoroughly
understood in order to carry out the selection process. We will introduce the
ideas of sample and population to you in this Unit. We shall also discuss the
characteristics of a good sample and the various methods of sampling.

1.2 LEARNING OBJECTIVES

On the completion of this Unit, you should be able to:
»  Define the terms, population and sample,

»  Describe the steps in the sampling process and the various methods of
sampling,

»  Define a probability sample and describe the various types of
probability sample,

»  Define a non-probability sample and describe the various types of
non-probability sample.



1.3 DEFINITION OF POPULATION AND SAMPLING

We must clarify a few basic words before going into detail about sampling
techniques. The word "population" refers to all individuals who meet a
particular set of requirements or criterion. For example, the entire
population of India is referred to as the population of India. An element is a
single person within any given population. A sample is when only a portion
of the population is chosen; a census is when the entire population is
included.

A sample is a subset of the population that represents the entire group. When
the population (or universe) is too large for the researcher to survey all its
members because of its cost, the number of personnel to be employed, or
the time constraint, a small carefully chosen sample is extracted to represent
the whole. The method you use to select this sample is known as your
Sampling Technique.

1.4 CLASSIFICATION OF SAMPLING METHODS

Sampling methods are classified into Probability or Non-probability. If the
purpose of research is to draw conclusions or make predictions affecting the
population as a whole (as most research usually is), then one must use
probability sampling. But, if one is only interested in exploring how a small
group, perhaps even a representative group, is doing for purposes of
illustration or explanation, then one may use non-probability sampling. Let
us first discuss probability sampling.

1.4.1 Probability Sampling

In probability samples, each member of the population has a known non-
zero probability of being selected. The key point behind all probabilistic
sampling approaches is random selection. The advantage of probability
sampling is that sampling error can be calculated, which is the degree to
which a sample might differ from the population. Probability methods
include random sampling, systematic sampling, and stratified sampling. We
shall discuss each of them.

A. Random Sampling

Random sampling is the purest form of probability sampling. Simple
random sampling is a method of selecting a sample from a finite
population in such a way that every unit of the population is given an
equal chance of being selected. The prerequisite for a random sample
is that each and every item of the universe has to be identified.
Random selection is effective in a clearly defined population that is
relatively small and self-contained. When the population is large, it is
often difficult or impossible to identify its each and every member, so
the assemblage of available subjects becomes biased.

Disadvantages associated with simple random sampling include
(Ghauri and Gronhaug, 2005):

» A complete frame ( a list of all units in the whole population) is
needed;

Sources of Educational Data
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»  In some studies, such as surveys by personal interviews, the
costs of obtaining the sample can be high if the units are
geographically widely scattered;

»  The standard errors of estimators can be high.
Systematic sampling

Systematic sampling is also called an "Nth-name selection"
technique. After the required sample size has been calculated, every
Nth record is selected from a list of population members. As long as
the list does not contain any hidden order, this sampling method is as
good as the random sampling method. Its only advantage over the
random sampling technique is simplicity. Systematic sampling is
frequently used to select a specified number of records from a
computer file.

Systematic sampling provides a more even spread of the sample over
the population list and leads to greater precision. The process involves
the following steps:

1)  Make a list of the population units based on some order -
alphabetical, seniority, street number, house number or any
such factor.

i1)  Determine the desired sampling fraction, say 50 out of 1000;
and also the number of the Kth unit. [K=N/n= 1000/50 = 20].

ii1)  Starting with a randomly chosen number between 1 and K, both
inclusive, select every Kth unit from the list. If in the above
example the randomly chosen number is 4, the sample shall
include the 4th, 24th, 44th, 64th, 84th units in each of the series
going up to the 984th unit

Stratified sampling

Stratified sampling is a commonly used probability method that is
superior to random sampling because it reduces the sampling error. A
stratum is a subset of the population that shares at least one common
characteristic. Examples of strata might be males and females, or
managers and non-managers. The researcher first identifies the
relevant strata and their actual representation in the population.
Random sampling is then used to select a 'sufficient’ number of
subjects from each stratum. 'Sufficient' refers to a sample size large
enough for the researcher to be reasonably confident that the stratum
represents the population.

Stratified sampling is most successful when,

> The within the variance of each stratum is less than the overall
variance of the population;

»  When the strata in the population are of unequal size or have
unequal incidence; and

»  when sampling is cheaper in the strata.



The steps involved in the stratified sampling are given as follows:

1)  Deciding upon the relevant stratification criteria such as sex,
geographical region, age, courses of study, etc.

i1)  Dividing the total population into sub-populations based on the
stratification criteria.

ii1)  Listing the units separately in each sub-population.

iv) Selecting the requisite number of units from each sub-
population by using an appropriate random selection technique.

iv)  Consolidating the sub-samples for making the main sample.

1.4.2 Non-probability Sampling

In non-probability sampling, members are selected from the population in
some non-random manner. In this method, the degree to which the sample
differs from the population remains unknown. Non-probability methods
include Convenience sampling, Judgment sampling, Quota sampling and
Snowball sampling. Let us now discuss each of the nonprobability sampling
methods.

A.

Purposive sample

A purposive sample is also known as a judgement sample. This type
of sample is chosen because there are good reasons to believe that it
is a representative of the total population. The researcher selects a
sample based on his /her experience or knowledge of the group to be
sampled. For example, for study of ‘gifted’ children,the researcher,
on the basis of his/her past experience, selects certain individuals
giving extra ordinary performance in school while excluding all
others from the sample.

A purposive sample differs from convenience sample in that the
researcher uses experience and prior knowledge to identify criteria for
selecting the sample rather than selecting those who happen to be
available. It is the clear criteria which forms the basis for describing
purposive and defending purposive samples. Much of the sampling in
qualitative research is purposive as the primary focus is on identifying
subjects who can provide rich information for in-depth study about
the particular topic and setting, not subjects who necessarily represent
some larger population. Representativeness is secondary to the quality
of the participants’ ability to provide the desired information. Within
the domain of purposive sampling are about 16 different types of
specific approaches that may be used in qualitative researches. A few
among these are:

Random purposive sampling When the purposive sample is larger
than one can handle , one may select a required number of subjects
from the purposively selected subjects. This is known as random
purposive sampling technique. For example, if 20 potential

Sources of Educational Data
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participants were purposively identified by the researcher, but only 10
participants could be studied , a random sample of 10 from the 20
potential participants would be chosen.

Convenience sampling

Convenience sampling is used in exploratory research where the
investigator is interested in getting an inexpensive approximation of
the fact. As the name implies, the sample is selected because it is
convenient. Also called haphazard or accidental, this method is based
on using people who are a captive audience, just happen to be walking
by, or show a special interest in research. The use of volunteers is an
example of convenience sampling. This method is often used during
preliminary research efforts to get a gross estimate of the results,
without incurring the cost or time required to select a random sample.

Quota sample

Quota sample is another type of non-probability sample which is most
often used in survey research when it is not possible to list all the
members of population of interest. It involves the selection of sample
units within each stratum on the basis of the judgement of the
researcher rather than on calculable chance of the individual units
being included in the sample. Suppose a national survey has to be
done on the basis of quota sampling. The first step in quota sampling
would be to stratify the population region wise like rural/ urban,
administrative districts etc. and then fix a quota of the sample, i.e. how
many from each stratum , to be selected. In the initial stage quota
sampling is similar to stratified sampling. However, it may not
necessarily employ random selection procedure in the initial stage in
exactly the same way as probability sampling. The essential
difference between probability sampling and quota sampling lies in
the selection of the final sampling units. The quota is usually
determined by the proportion of the groups. Suppose a researcher
wants to study the attitude of university teachers towards distance
education. First of all, he/she may stratify the university teachers in
the category of sex and then as professors, readers and lectures. Later,
he/she may fix quotas for all these categories. In this way, the quota
sample would involve the use of strata but selection within the strata
is not done on a random basis. The data are obtained from the easily
accessible individuals. Thus, members who are less accessible are
underrepresented.

The advantages of quota sampling are, its being less expensive, convenient,
and more suitable in the case of missing or incomplete sampling frames.
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Unit Structure :
1.1  Introduction
1.2 Learning Objectives
1.3 Observation
1.3.1 Types of Observation
1.3.2. Stages in the process of Observation
1.3.3 Merits and Demerits
1.4 Interview
1.4.1 Forms of Interview
1.4.2 Guidelines for conducting interviews

1.5 Conclusion

1.1 INTRODUCTION

1.2 LEARNING OBJECTIVES
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1.3 OBSERVATION

Observation is a greater herbal manner of collecting information. It seeks to
check what human beings assume and do. By looking them in motion as
they specify themselves in diverse conditions. It is the system wherein one
or extra character observes what’s taking place in a few actual lifestyles
state of affairs and classify and document happenings in step with a few
deliberate scheme. Observation is extra than simply looking. It is calling
systematically and noting humans, conduct, events, settings and
surroundings. The essential function of an observation is that it offers an
investigator the possibility to acquire stay information from herbal going on
social conditions.

According to Marshall and Rassman (1989),”The systematic description of
events, behavior in social setting chosen for study.”

According to Bernard (1994),”Observation require is certain amount of
description and impression management. Observation is a more natural way
of gathering data. Restriction imposed in questionnaire and interview are
missing in observation.”

1.3.1 Types of Observation

1.  Participant observation: In participant observation the researcher
acts as a part of that group. He tries to gain in-depth understanding of
the situation by becoming the member of that group. The observer
interacts with the other members of the groups, take part in different
activities and observe their behavior by becoming the member of their

group.

2.  Non-participant observation: In Non-participant observation, the
researcher doesn’t participate in the group but observe from a
distance. Here researcher is a passive observer. He observes group
activities without participating in them. Purely non participant
observation is not possible and often yields unreliable information.

3.  Structured observation: In structured observation the researcher
plans properly in a systematic way to conduct observation.

4.  Non-structured observation: In non-structured observation there is
no proper planning. Researcher just observe and record.

1.3.2 Stages in the process of Observation
1. Planning for Observation

Following points should be kept in mind while conducting observation:
o Definition of unique project.
J A suitable organization of challenge to note.

J Extent of statement-person or organization.



Calculation of duration of every remark interval.

Determining approximately the devices and shapes of recording and
bodily role of the observer.

Discovering the unique situation necessary for participants.
Making of right instrument for writing down comments.

Getting person educated in phrases of proficiency of a spectator.

2. Implementation of Observation

A professional implementation demands:

Accurate association of unique situations for the respondents.
Presuming the right bodily role for noticing.

Concentrating interest on the unique task or units of devices under
monitoring.

Remarking immediately, the period and quality of durations and
periods determined upon.

Holding properly the recording gadgets to be applied.

Making use of the experience acquired in phrases of proficiency.

3. Noting and Interpreting Observations

The two strategies for recording observation are -

Concurrent- while the spectator is going "on noting his statements
concurrently with the prevalence of the situation discovered, when
sample was collected.

Right after the noticing - while the spectator write down his
statements now no longer concurrently together along with his real
remark procedure, however at once after he has located for a unit of
time, at the same time as the information are nevertheless sparkling in
his brain.

1.3.3 Merits and Demerits
Merits

Observation as a procedure is subtle and made genius to a quality that
it’s far possibly to make build an essential offerings in descriptive
researches.

Important components of character those are explicit in behavior may
be studied at once.

By primary observation, the researcher can accumulate, examine and
put down accurate data.

Much affability in phrases of conduction.

Give further suggestions for future researchers.

Sources of Educational Data
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. No technological knowledge is required in collecting data and is one
the simple way of collection.

. Better technique to map out hypothesis.
J This method is very simple to use and is frequently used in sciences.

o In some cases observation is the only available tool to get desired
information.

. Permission of the respondents is not necessary in order to record
them. one watches from a gap and write down his observations.

Demerits

J Takes long time to collect data in comparison to other methods.
o Greater chances of subjective biasness.

o Much chances of influencing the behaviour of observed group.

o Many of the constructs like liking, feelings and attitude the spectator
may not get accurate data.

o Results from the observation are not considered authentic if they can’t
be used for lab experiments.

o Sometimes the results of two spectators noticing the same situation
differs which leads to faulty perceptions.

o It is time consuming and also highly costly.

1.4 INTERVIEW

Interview is the verbal conversation between two people with the intent of
getting authentic information for the sake of research. In perspective of
research, the interview is a bilateral method where information is acquired
by words of other people. In this technique information is given face to face
to the interviewee. Research questions always emphasis on particular
questions related to the query. It is very simple, easy and reliable method of
collecting data. Thus it is believed that information acquired from
interviews is more authentic than the other methods.

According to Monett et al (1986:156),”An interview involves an
interviewer reading questions to respondents and recording their answers.”

According to Burns (1997:329),” An interview is a verbal interchange, often
face to face, though the telephone may be used, in which an interviewer tries
to elicit information, beliefs or opinions from other person.”

1.4.1 Forms of Interviews

1.  Focus group: Focus groups are used to collect collective information
and views from different people.it is the process of collecting data
through interviews with group of people from 4 to 5. Researcher
initiate the discussion by asking few questions and then eliciting the
responses. These are useful when interaction among individuals



produces authentic information. While conducting the focus group
interview keep in mind that each and every participant get equal
chance to put forth his points.

Structured interview: These are those interviews in which
researcher has already prepared the procedure to be followed and are
standardised in its process. There is not much freedom to the
researcher and he has to follow the procedure already planned. Same
type of questions are given in same manner to every individual and
responses are recorded.

Unstructured interview: The main advantage of this interview is that
there is complete freedom in conducting the interview as there are not
set procedures already set. Researcher can accordingly mould
questions in order to get in-depth understanding and information
about the phenomenon. They are usually labelled as focused, depth
and non-directive. These are extremely useful in qualitative
researches where on has to explore the situation deeply.

Semi-structured interview: These interviews are the amalgamation
of structured interviews and non-structured interviews. In semi-
structured interviews interviewee always have option to make
changes whenever required. Here researcher can get information
deeply and according to his objectives by making changes wherever
necessary.

Personal interview: Personal interviews are most frequently used
interviews where questions are asked directly from the respondents
personally. It is a both way communication to get information from
the respondents.

Phone interview: One of the simple and reliable way to get
information. It is a data collection method where the researcher
communicates over phone with the respondents. Phones are used to
conduct in-depth interviews in a faster, easier and reliable way.

Online interview: these represents latest form of data collection.
Increasing access to technology has made interviewing at distance
possible.it is conducted through chat, video, or audio platform.

1.4.2 Guidelines for conducting interviews

Following steps should be kept in mind while conducting interview:

Pin down the interviewees

Identify the interviewees by using one of the purposeful sampling
technique.

1.

Choose the interview to be used: The premise of conducting a
research interview is to choose your method. It is necessary to use
right method. To select a method, one can keep in mind following
variables like your respondents age and habits. Consider telephone

Sources of Educational Data
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interviews, focus group interviews, email interviews or some other
method.

Establish interview questions and procedure: Other step is
developing your interview questions and procedure. Researcher must
prepare a framework to conduct the procedure smoothly. Interview
must be audiotaped and brief notes must be taken during the
interview. Suitable place should be located for conducting the
interviews. Consent must be taken from the interviews to partite in
the study. Have a plan but be little flexible.

Facilitate the interview: Once the interview is planned use every
possible way to felicitate the interview. Use experts to watch over the
interview. Use probes to obtain the additional and in-depth
information .be courteous and professional while conducting the
interview or when the interview is over.

Analyse the data obtained: After the competition of research
interview one can analysis the obtained data. Go through the notes
properly and listen to the audio recording of the interview so that even
single information should not be missed. Researcher can also have
follow up interviews in order to gain additional information.

Advantages of Interview

Interview permits the investigator to collect full details about of the
situation.

It makes peaceful flow of data from the participants to the
investigator.

First-hand information is obtained as the investigator directly acquires
the information from the actual source.

It is more malleable in approach than other techniques as in case of
some misinterpretations, clarification can be made at a spot.

This method is cheap as most of the respondents provide information
for the free.

This method is fast and time saving.

This method enables the researcher to find individual feelings and
attitudes of the respondents.

The information obtained here is recorded for future references.

Limitations of Interview

Time consuming data collection method.

The respondents may hide information due to lack of trust and
confidence in the interviewer.

Some respondents may intentionally give wrong information to
mislead the research.



o The outcomes of interview method are to be contingent on the  Sources of Educational Data
strength of the respondents’ ability to remember.

. This method is affected by language barrier.

J Interview method can easily divert the intention of the researcher.

1.5 CONCLUSION
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D. Tools of Data Collection

1.1 Introduction
a. Rating Scale
b. Check List
c. Questionnaire
d. Interview Schedule

1.2 Conclusion

1.1 INTRODUCTION

Data collection tools are essential part of educational research. These are
required to assist in data analysis and interpretation. These tools can be
rating scales, questionnaires or interview schedule. In coming section we
will study more about it.

A. Rating Scale

Rating scale is common used method for online as well as offline surveys.
"Rating is a term applied to expression of opinion or judgment regarding
some situation, object or character. Opinions are usually expressed on a
scale of values. Rating techniques are devices by which such judgments
may be quantified - Barr, et al (1953). It mainly contains close ended
questions and also different set of categories for participants. It is useful tool
for acquiring information related to qualitative as well as quantitative
studies. The most frequently used scales are Likert scale and 1 -10 rating
scale. It is one of the popular tool for conducting market researches. This
scale is mostly applied to gather information about the performance of the
product, job satisfaction of the workers, customer satisfaction etc.

Types of Rating Scale
1.  Numerical Rating Scale

It is the simplest rating scale used. Numerical rating scale has answers
in the form of numbers despite the fact that not each number
corresponds to some characteristics or meaning.

2.  Descriptive Rating Scale

In descriptive rating scale, every option of the answer is explained
deeply to the respondents. A numerical value is not necessary
associated to the answer options in the descriptive rating scale. It is
also termed as 'Behavioral Statement Scale'.

3.  Graphic Rating Scale

Graphic rating scale gives the options to the answer on the scale of 1-
3, 1-5 etc. Respondents rate their option on the line or scale. The most
frequently used graphic rating scale is Likert scale.
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It is applied when the researcher wants early ratings with almost same
number from participant to participant. This techniques require the
evaluator to keep the rates among non-identical unique percentage
groups or into different percentiles or quartiles.

Comparative rating scale

The investigator come up with a point of contrast for participants in
order to give answers to the proposed problems. Hence, all the
participants have a similar view of comparison for choosing the
answers.

Principles for preparing rating scales

It relates directly to the learning objectives.
Needs to be confined so that performance can be observed.
It should clearly define the specific trait or mode of behavior.

Must keep some space in the rating scale card for the rater to give
extra remarks.

Near about 3 to 7 rating positions must be provided.

There should be option or provision to deduct the items.

Steps in developing a rating scale

Acknowledge the targets.

Make the list of particular targets.

Set forth the observable targets.

Set out the ratings in qualitative as well as quantitative terms.
Sum up the ratings by adjoining all the outcomes.

Make total scores in order to differentiate the students.

Characteristics of a rating scale

Provides a malleable approach to compute the results of the
participants.

It makes quantitative judgment about qualitative attributes.
Frequently used tool to carry out well planned observations.

Help in getting valuable judgments about the characteristics of one
participant by another participant.

Advantages of Rating Scale

These are adjustable and very malleable research device.
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. They are used for rating of attentiveness, point of view, and individual
attributes.

J They record both qualitative and quantitative aspects about
performances.

J Helpful in measuring specified outcomes or objectives of education
which are important to the teacher.

. It is useful for teachers to give rating to their students regularly on
various attributes such as honesty, regularity, oral tests etc.

. These are adaptable and flexible.
o These can be administered on large number of students.

° It decreases the chances of the biasness and uncertainness.

Limitations of Rating Scale

o It is not always possible to rebuild the rating about many aspects of
an individual.

o There are chances of decreased objectivity due to misuse.

o There are chances of subjectivity that leads to irrational and reckless

scale.
. Evaluator can lack consistency during interpretation of results
° There are few sources which leads to error in scale and thus influence

the rationality of the scale;
. Vagueness
J Respondents point of view
o Respondent’s nature

. Opportunity for adequate observation.
B. Check List

The checklist is a simple tool that contains proper list of expects items of
performance and attributes which the researcher checks. It contains words,
phrases, sentences and paragraphs following which researcher take down a
check mark to denote a existence or non-attendance of whatever is being
observed. Maximum times these are used for descriptive purposes. The
main highlight of check list is that nothing should be overlooked. It is an
important tool for collecting information for educational surveys. Very
common example of checklist is “to do list.’

An example of checklist is given below;

Who is your favorite person in your family?
Mother ()
Father ()
Sister ()
Brother ()
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Types of Check Lists -

1.

It is very simple form of the all, all the elements found in a situation
are to be examined, and a participant is asked to fill P in the space
provided besides the options.

Music ()
Sports period ()
Dance ()

In second form, the respondents are told to mark yes or no and are
advised to enclose or underscore the answer to the given question.

In the third type is that in which only positive items are mentioned
and respondents have to put P in a column in the right.

In the fourth form, the elements are given in the sentences and the
most suitable answer out of the given options is to be ticked, marked
or encircled.

Guidelines on Construction of a checklist

Following points given below should be kept in mind while constructing
questionnaire;

The items in the checklist should be in a continuation form.
The items must be properly divided in subgroups.

Experts’ judgment must be taken and accordingly list should be
formulated.

Items enlisted must be in proper sequential or psychological order.
Terms must be clearly defined which are being used in the list.

Researcher must properly review the literature and know which type
of list to be formed.

It should be brief yet comprehensive.

A pilot study must be conducted to know the validity of checklist.

Advantages of checklist

Checklist allows researcher to compare responses on broad level.
It is a very simple method for recording observation.

It is compatible with subject matter areas.

It is very useful tool in evaluating learning activities.

If it is properly made it provides direct attention to the observer.
Personal and social development can be checked.
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. Helpful in evaluating those activities which are divided into many
sub-categories.

° It reduces the chances of error in observation.

J It is helpful to students as they can do self-evaluation with its help.

Disadvantages of checklist
o It use is limited as it only checks the quality of performance.
. Clinical performance can be evaluated to some extent only.

J Yes or no judgment can only be given.

. The degree of accuracy of performance can’t be measured only the
presence or absence of some attribute, behavior or performance
parameter.

o It is not much of usage in qualitative research studies.

C. Questionnaire

A questionnaire is a tool comprising of a sequence of questions dealing with
some psychological, social, educational issues etc., topic given to the
individual or group of individuals with the view of collecting the data in
order to solve the particular issue. Questionnaire is the most widely used
tool for the data collection. Educational research’s frequently use this tool
to collect data about some conditions and attributes to obtain the opinions
and attitudes of an individual or the group of the individuals. A
questionnaire is either given personally to a group or individual or it is
mailed to them in order to save a great deal of time and travel.

Some definitions;

Barr, et.al (1953), define questionnaire as "A systematic compilation of
questions that are submitted to a sampling of population from which
information is desired". Its scope is very vast. It has been used for studying
a wide range of problems.

Goode and Hatt(1952) state that in general the word questionnaire refers to
a device for securing answers to series of questions by using a form which
the respondents fills in himself.

Types of Questionnaire

1.  Structured Questionnaire : Structured questionnaire is pre-planned
and designed to collect brief information. They are mainly used to
collect quantitative data. They mainly contain close ended questions.

2.  Unstructured Questionnaire : Unstructured questionnaire uses
basic planning and some branching questions but there is no limit to
the responses of the respondents. They are mainly used to collect
qualitative data. The questions here are more open ended that provides
participants a chance to give detailed information.



Closed form : They are generally multiple choice questions or
answered in yes or no. It is the most basic and natural form of
questionnaire.

Open form : In open form the open ended questions are there where
respondents are free to answer. There is no restriction and detailed
information is given by the respondents.

Online questionnaire : Online questionnaire is a systematize
questionnaire which is given to the respondents through the online
mode. It has a form builder where one can build different types of
questionnaire for research. It is time saving tool during data
collection. It is also a less expensive method used for data collection.
It provides a flexible approach to the respondents to answer whenever
they want to. Since it is administered online one can get data from
large number of respondents.

Telephone questionnaire : Here researcher collects information via
phone directly. In this type of questionnaire responses are quick and
accurate as sometimes people hesitate to give information on face.

Principles of construction of the questionnaire
. Motive of the questionnaire

. Particulars of the respondents.

o Social validity of the responses

. Avoidance of leading questions.

o Structure of questions.

o Length of questionnaire must be short.
J Preliminary tryout of the questionnaire.
J Validity of the questionnaire.

. Reliability of the questionnaire.

o Administration of the questionnaire.

J Analyzing and interpreting questionnaire responses.

Characteristics of a Good Questionnaire
o The questions should be short and precise.

o The questions should be non- provocative. They should respect
the values of a respondent.

. The questions used in the questionnaire should not be subjective
or show any biasness.

. Questions used in the questionnaire should be related to the
topic only.

Sources of Educational Data
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Questions must be framed in a simple language so that they can
be easily understood by the participants.

Avoid probing questions so that respondent may not get hint of
the following questions.

Avoid unnecessary and use of emotional words to hurt the
sentiments of the respondents.

Questionnaire should be appealing to the eyes.
Planning and briefing should be understandable and outright.

It should be constituted in psychological order from unknown
to known questions.

Advantages of questionnaire

This tool is good for making compositions.

This method is convenient to the researcher as the researcher
has nothing to do with field work here.

It is helpful to investigator in getting bulk of knowledge because
it can be circulated to large number of individuals.

This tool furnishes the investigator with the first-hand data as it
is provided by the right respondents.

It is time saving tool as large number of respondents deal with
it at the same time.

This method provides the participants with enough time to think
before they response.

It also gives an opportunity to researcher to store the data for
future references.

Limitations

Sometimes the information can be ambiguous due to poor
handwriting or not having proper command over the language
which may not understood by the researcher properly.

This method is associated with rigidity and lacks flexibility. The
can be manipulated by the researcher according to his convince
without informing the respondent.

There are high chances of getting biased sample.
It is also a time consuming and expensive method.

Respondents can misinterpret a query and thus there are chances
of imperfect or partial response intentionally or sometimes
unintentionally, the results will not be valid then.

Some respondents may not give responses on disputed topics.

The behaviors, gestures, reactions, emotions of the participants
are not visible.



. Sometimes the research areas are so fragile, subtle and private
in nature that questions can’t be framed on them.

. The questionnaire cannot be used by illiterate people
D. Interview- Schedule in Social Research

There are different ways to collect first-hand data in social researches.
Interview and structured schedule are the most commonly used tools. Most
of the interviews are based on structured - schedules and schedules are filled
by interview techniques so both tools are interrelated. In a layman terms —
an interview is a face to face interaction where questions are being asked
from someone for a newspaper article, television show, or research etc.

Qualitative interviews are referred to as -depth interviews. The interview is
semi-structured and open ended questions are being designed. The main aim
is to first-hand and authentic information from the respondents about the
topic.

Interview schedule contains a list of some questions pre planned to guide
the interview in the right direction. This schedule will serve as a framework
for a interviewer who will proceed the interview. Interview schedule helps
the researcher to plan everything accordingly and to conduct interview in a
smooth way and record ever thing properly.

Forms of interview schedule
Different forms of interview schedules are given below;
In-depth interview schedule

This interviews are mainly used for qualitative studies where researcher has
to explore and gain in-depth understanding of the topic. These are mainly
open ended interviews containing open ended questions where there is
complete freedom to the researcher to answer. The questions contained
probes for clarification and in order to get detain information about the
topic.it must adopt one step at a time approach. All questions should be
relevant and related to the topic only. Unnecessary questions should be
avoided if one wants to get a useful information. They are flexible in their
structure. They are deep and very interactive.

Structured interview schedule

Structured interview schedule are pre planned and are similar to the format
used in questionnaire or surveys. These are those interviews in which
researcher has already prepared the procedure to be followed and are
standardised in its process. There is not much freedom to the researcher and
he has to follow the procedure already planned. Same type of questions are
given in same manner to every individual and responses are recorded. This
gives a direction to the interviewer to conduct interview in a planned way.
It contains all the information like questions to be asked, where the
interview will be conducted, who will record the interview etc.

Sources of Educational Data

29



Educational Reesearch

30

Merits of an Interview Schedule

J Interview schedule provides a framework to conduct interview step
by step in right direction.

J It raises the chances of acquiring authentic information and data.
. It enables the researchers to get in-depth information.

. The chances of getting responses are higher in this method.

J It provides greater flexibility.

o This method is cheap as most of the respondents provide information
for the free.

o This method is fast and time saving.

o This method enables the researcher to find individual feelings and
attitudes of the respondents

Demerits of interview schedule
. It is a tedious method.
o There are high chances of subjective biasness.

o Some respondents may intentionally give wrong information to
mislead the research.

o The outcome of interview method is to be conditional on the strength
of the respondents’ ability to remember.

. This method is affected by language barrier.

o Interview method can easily divert the intention of the researcher.

1.2 CONCLUSION

The tools for data collection can be used in accordance with the needs of
the research. The three methods of gathering data—interviews, focus
groups, and observation—have been covered. Questionnaires and
interviews are similar in that the interviewer makes sure all the questions
are answered and that the answers are clear. The interviewer has the option
to ask more questions if necessary in an unstructured interview. When it is
crucial for participants to hear what others have to say, focus groups are
useful for gathering input from participants. Observation Data can also be
gathered through interviews, focus groups, and observation, but the quality,
objectivity, and cost of the data will vary depending on the observer.
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DATA ANALYSIS

Unit Structure :
2.0  Objectives
2.1 Introduction

2.2 Measures of central tendency and variability, normal probability
curve, graphical representation of data, correlation

2.3 Quantitative Data Analysis
2.3.1 Measures of central tendency,
2.3.2 variability

2.4 Qualitative Data Analysis —
2.4.1 Immersion (get to know your data), standing back, reflecting.
2.4.2 Analysing (coding and categorisation)
2.4.3 Synthesizing (emerging themes-bringing it all together);
2.4.4 relating to another research work; disseminating and sharing.

2.5 Interpretation and reflection of results

2.0 OBJECTIVES

After reading this unit the student will be able to:

° To help students to Understand the statistical measures of central
tendency and variability.

° To help students to Understandthe graphical representation of data.

e  To help students to Understand Concepts, use and interpretation of
Quantitative Data Analysis

° To help students to Understand Concepts, use and interpretation of
Qualitative Data Analysis

° To help students to UnderstandInterpretation and reflection of results.

2.1 INTRODUCTION

The practise of looking through tabulated information to unearth hidden
truths or meanings is referred to as "Data Analysis." It requires breaking
complicated current factors into simpler parts and reconstructing them in
new arrangements for interpretation. The process of analysing research data
as a whole has greatly benefited from the statistical technique. Practically
all researchers involving large or even small numbers of subjects use simple
statistical computations, whereas many different kinds of studies need



complicated statistical computations as fundamental base. Therefore, it
could be reasonable to include some analytical techniques being used
educational research.

Analysis of data means studying the tabulated material in order to determine
inherent facts or meanings. It involves breaking down existing complex
factors into simpler parts and putting the parts together in new arrangements
for the purpose of interpretation. Barr and Scates suggest four helpful modes
to get started on analysing the gathered data.

1. To think in terms of significant tables that the data permit.

2. To examine carefully the statement of the problem and the earlier
analysis and to study the original records of the data.

3. To get away from the data and to think about the problem in layman’s
terms.

4.  To attack the data by making various simple statistical calculations.

The word statistics is sometimes used to describe the numerical data
gathered. Statistical data describe group behaviour or group characteristics
abstracted from a number of individual observations that are combined to
make generalizations. Because most research yields such quantitative data,
statistics is a basic tool of measurement, evaluation, and research.

Research consists of systematic observation and description of the
characteristics or properties of objects or events for the purpose of
discovering relationships between variables. The ultimate purpose is to
develop generalizations that may be used to explain phenomena and to
predict future occurrences. Measurement is the most precise and universally
accepted process of description, assigning quantitative values to objects and
events.

In the application of statistical treatments, two types of data are recognized:
Parametric Data: -

Data of this type are measured data, and parametric statistical tests assume
that the data are normally, or nearly normally, distributed. Parametric tests
are applied to both interval- and ratio-scaled data.The distribution of the
population from which the sample was drawn is assumed in parametric
statistics. The population distribution data is well-known and is based on a
set of established characteristics. It presumes that the qualities under study
have a normal distribution. Using parametric approaches might result in
inaccurate findings when the data significantly differs from the
assumptions. The t-test, ANOVA, and Pearson coefficient of correlation are
examples of frequently used parametric procedures.

Nonparametric Data: -

Data of this type are either counted (nominal) or ranked (ordinal).
Nonparametric tests, sometimes known as distribution-free tests, do not rest

Data Analysis
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on the more stringent assumption of normally distributed populations. Non-
parametric statistics are those that make very few or no population-related
assumptions. It implies that information may be gathered from a sample that
does not adhere to a certain distribution.

Unknown is the information on population distribution. The population
distribution's parameters are not set in stone. Therefore, a test of the
hypothesis for the population in question is required. In comparison to
parametric processes, non-parametric techniques are more challenging to
interpret. Spearman's rank correlation is an example of a non-parametric
approach.

Check Your Progress — I

Define Parametric Data

Define Non-Parametric Data

2.2 MEASURES OF CENTRAL TENDENCY AND
VARIABILITY, NORMAL PROBABILITY CURVE,
GRAPHICAL REPRESENTATION OF DATA,
CORRELATION

The system of mathematical methods or techniques for collecting,
describing, organising, and analysing numerical data is known as statistics.
Statistics 1s a fundamental instrument in measuring and research because it
is common for study to provide such quantitative data. The use of statistics
by researchers involves more than just manipulating data; statistical
techniques have their roots in the primary goals of analysis. Two different
applications of statistical data analysis may be used in educational research.

1. Descriptive Data Analysis, and
2. Inferential Data Analysis.

Descriptive Data Analysis:

Descriptive analysis use either all of the numerical data or only a selection
of it. It illustrates continuous data's means and deviations as well as
categorical data's percentages and frequencies. Descriptive statistics are
frequently used in fundamental educational research and provide significant
details on the nature of a specific group or class.

When describing a collection of data that has simply been gathered,
descriptive statistics are utilised. In a summary that explains the data sample



and its measurements, descriptive statistics define, illustrate, and summarise
the fundamental characteristics of a dataset observed in a specific research.
It aids in improved data comprehension for analysts.

There are several types, characteristics, or measures of descriptive
statistics.

1. Measures of Central tendency
2. Variability
3. Normal Probability Curve

4.  Distribution or Graphical representation of data
MEASURES OF CENTRAL TENDENCY:

A one-number description of the data that generally describes the
data's centre is called a measure of central tendency. The mean, the
mode, and the median are the three approaches used to calculate the
outcome for measures of central tendency, which estimate a dataset's
average or centre.

Mean:The most popular way to calculate averages is to use the mean,
commonly abbreviated as "M." Adding up all the response values
results in the mean, which is then calculated by dividing that total by
the "N" or "number of replies." The ratio of the total number of
observations to the sum of all the observations in the data is known as
the mean. This also goes by the name "Average." Thus, the mean is a
value that the entire data set is distributed around.

Mode: Only the most common response value is considered the
mode. Multiple modes, including "zero," may exist in a dataset.
Putting your dataset's values in ascending order from lowest to highest
can help you identify the mode. In other words, mode is the number
that appears the most frequently in the complete data set.

The data is considered Uni-modal if there is just one number that
appears the most frequently.

The data is said to be bi-modal if there are two numbers that appear
the most frequently.

The data is referred to as multi-modal if there are more than two
numbers that can occur the maximum amount of times.

Median: The precise middle value of the dataset is the median, which
is the last variable we will discuss. Examine the values after they are
arranged in ascending order.The median is the point at which all of
the data are divided into two equally sized halves. The median is
exceeded by one-half of the data, while the other half is less than it.
The data are first arranged in either ascending or descending order
before the median is determined.

Data Analysis
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The middle observation in the sorted form provides the median if the
number of observations is odd.The median is determined by the mean
of the two middle observations in the sorted form if the number of
observations is even.It's crucial to remember that the median is
unaffected by the ascending or descending order of the data.

VARIABILITY:

The spread of data around the central tendency is referred to as
dispersion. The range and the standard deviation are two often used
metrics of dispersion. The statistician can determine how evenly
distributed the replies are using the measure of variability.

The spread has three aspects — range, standard deviation, and
variance.

Range: Range is the difference between the Maximum value and the
Minimum value in the data set.To get the distance between the most
extreme numbers, use range. Start by dividing the dataset's top and
lowest values.

Standard Deviation:The square root of Variance is called the
Standard Deviation.This requires a bit more effort. Your dataset's
average level of variability is represented by the standard deviation
(s), which displays the variance of each score in relation to the mean.
Your dataset's variable will be more significant the higher your
standard deviation.

Variance:The spread of the dataset is reflected in the variance. The
variation in relation to the mean increases with the degree of data
dispersion.Variance is a measurement of how widely apart data points
are from the mean. A large variance suggests that the data points are
widely dispersed, whereas a low variance suggests that the data points
are more closely related to the data set mean.

NORMAL PROBABILITY CURVE

After gathering the data from the field, one of the first steps is to
tabulate it using a frequency distribution table. By placing the data in
an orderly fashion, eliminating the little differences while keeping the
big differences, and organising it, a frequency distribution table
transforms the data into a systematic and manageable form. A
compact frequency curve can thus represent a big volume of data. A
frequency curve's form reveals the mechanism that produced a certain
kind of curve.

Of all types of curves, we have in social and in natural sciences a
particular bell-shaped symmetrical curve known as “Normal Curve”
has very important role to play in statistical analysis.

The term "normal distribution" refers to a set of numbers that are
neither extremely big nor very tiny, but rather a balanced blend of the
two. Figure following depicts a normal curve's form. A larger number



of values are seen to cluster around a centre value in a normal
distribution. This is a characteristic of practically all the variables
produced by a typical process, which revolves around middle values
and does not favour or discriminate against any particular value. Age
of persons, height of pupils in a class, student grades, average bulb
life, etc. are examples of factors that might determine whether a
frequency distribution curve is normal or nearly normal.

GRAPHICAL REPRESENTATION OF DATA

The frequency of specific values or ranges of values for a variable is
summed up in the distribution. Every possible value of a variable,
together with the number of people who had each value, would be
listed in the simplest distribution. There are two methods to represent
frequency distributions: as a table or a graph. Bar graphs, pie charts,
and line graphs are examples of this. In order to show the form of the
distribution, the line graph is typically used to display the distribution
of the scores obtained on a variable. The mean scores on the variable
under study in distinct subgroups are compared using the bar diagram.
Pie charts are used to show the variation of a certain variable or the
proportion of various subgroups in the sample.

A statistical graph is a tool that teaches you about a sample's or a
population's form or distribution. Because we can see where data
clusters and when there are only a few data values, a graph can be a
more effective way to communicate data than a mass of numbers.
Graphs are used in newspapers and on the internet to illustrate patterns
and make it easy for readers to compare data quickly. To visualise the
data, statisticians frequently plot the data first. The use of more formal
tools is thus possible.

The dot plot, bar graph, histogram, stem-and-leaf plot, frequency
polygon, pie chart, and line graph are some examples of the graph
types that are used to summarise and organise data.

Pie Charts:

In a pie chart, each category is represented by a slice of the pie. The
area of the slice is proportional to the percentage of responses in the
category. This is simply the relative frequency multiplied by 100.
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Pie charts are effective for displaying the relative frequencies of a
small number of categories. They are not recommended, however,
when you have a large number of categories. Pie charts can also be
confusing when they are used to compare the outcomes of two
different surveys or experiments.

Bar charts:

Bar charts can also be used to represent frequencies of different
categories. Often we need to compare the results of different surveys,
or of different conditions within the same overall survey. In this case,
we are comparing the “distributions” of responses between the
surveys or conditions. Bar charts are often excellent for illustrating
differences between two distributions.

Average Transactions by Payment Type

=2019-2020 =2020-2021 m2021-2022

Inferential Data Analysis:

Samples derived from complete data can be used in inferential analysis. By
using various samplings, an analyst might draw diverse conclusions from
the same extensive data set. A statistic that was calculated using a sample
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may be used to estimate a parameter's value in the population from which it
was drawn.

Correlation:

In daily life, the term "correlation" denotes a relationship of some kind. We
may claim to have seen a connection between wheezy episodes and foggy
days. However, correlation is the statistical word used to describe the
relationship between two quantitative variables. We also assume that the
relationship is linear, meaning that for every unit rise or reduction in one
variable, the other increases or decreases by a constant amount. Regression,
which entails calculating the optimal straight line to summarise the
correlation, is the other method that is frequently employed in similar
situations.It is possible to calculate correlation and regression coefficients
when the variables are on an interval or ratio scale. A measure of the linear
relationship between two variables on an interval or ratio scale is the
Pearson product-moment correlation coefficient. The measure, which is
typically represented by the letter r, ranges from -1 to +1, with 0 denoting a
lack of a linear connection. Sometimes the term "correlation" is used as a
generalised synonym for "association."

A connection between two variables is said to have a positive correlation
when both variables move in the same direction. Consequently, when one
variable rises as the other increases, or when one variable decrease while
the other decreases. The correlation between height and weight is a good
example.When there is a negative correlation between two variables, it
means that when one variable increases, the other one decreases. Height
above sea level and temperature serve as an example of a negative
correlation. It gets colder as you ascend the mountain (raise in height)
(decrease in temperature).When there is no correlation between two
variables, it is called a zero correlation. For instance, there is no correlation
between 1Q level and the quantity of tea consumed.

Correlation Coefficient:

A correlation coefficient, represented by the symbol r, quantifies the
strength of the link. It is a measurement of linear connection and is
occasionally referred to as Pearson's correlation coefficient after its creator.
Other and more complex measurements of the correlation must be utilised
if a curved line is required to represent the connection.

A scale from + 1 to -1 is used to calculate the correlation coefficient. Either
+ 1 or -1 represents a variable's complete connection with another. The
correlation is positive when one variable rises as the other rises; it is
negative when one variable falls as the other rises. A correlation with zero
degree of absence is indicated by 0.A correlation of —1 indicates a perfect
negative correlation, while a correlation of +1 means that as one variable
goes down, the other goes up. There is no rule for determining what size of
correlation is considered strong, moderate or weak. For example, with
demographic data, we generally consider correlations above 0.75 to be
relatively strong; those below 0.45 to be weak.

Data Analysis
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Educational Reesearch No. Value of “r” Magnitude
1 0.00-0.20 Negligible
2 0.21-0.40 Low
3 0.41-0.60 Moderate
4 0.61-0.80 Substantial
5 0.81-1.00 Very High

There are four different correlations:
1.  Spearman

2. Pearson

3.  Kendall rank

4.  Point-Biserial
Check Your Progress — 11

1. Mode refers to the value within a series that occurs
number of times.

a. Maximum

b. Minimum

c. Zero
d. Infinite
2. The values of extreme items do not influence the average
for
a. Mean
b. Mode
c.  Median

d. None of the above

3. Which of the following are methods under measures of
dispersion?

a.  Standard deviation
b.  Mean deviation

c.  Range

d.  All of the above

4.  The square of standard deviation is
a.  Square deviation
b.  Mean square deviation
c.  Variance

40 d. None of the above



5. The correlation for the values of two variables moving in the same
direction.

a.  Perfect positive
b.  Negative
c.  Positive

d. No correlation.

2.3 QUANTITATIVE DATA ANALYSIS

Statistical data analysis techniques gather unprocessed information and
convert it to numerical information. While quantitative data analysis is
described as the act of studying data that is based on numbers or that can be
quickly transformed into numbers, data analysis may be stated as the
process of obtaining meaningful information through reviewing data. As it
tries to analyse the data gathered through numerical variables and statistics,
it is founded on describing and interpreting objects with numbers and
statistics. Algorithms, mathematical analytical tools, and software are
frequently used in quantitative data analysis approaches to glean insights
from the data and provide answers to queries like how many, how
frequently, and how much. The majority of the time, surveys,
questionnaires, polls, and other methods are used to collect data for
quantitative data analysis.

2.3.1 Measures of Central Tendency

We can determine the point at which items have a propensity to cluster by
using measures of central tendency (or statistical averages). This
measurement is regarded as the one that best captures the entirety of the
data. The term "statistical average" also refers to a measure of central
tendency. The most widely used averages are mean, median, and mode.

Mean:

The mean, sometimes referred to as the arithmetic average, is the most
widely used indicator of central tendency and may be calculated by dividing
the sum of the values of all the items in a series by the total number of items.
The arithmetic average is a typical definition of the mean of a distribution.
A mean number is what students are familiar with as the term "grade-point
average." It is calculated by dividing the total number of scores by the sum
of all the scores.

}:ZX

A
N
1

where X= mean
Y. = sum of

X = scores in a distribution
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Example

X

N| W K| | &

XX=21

N=6
X=21/6=35
Median:

In an array, the median is a point (not necessarily a score) at which half of
the scores fall. It is typically found by inspection rather than computation
and is a measure of position rather than quantity. When a series is arranged
in ascending or descending order of magnitude, the median value is the
middle item. It divides the series in half, with all things falling below the
median in one half and all items exceeding the median in the other.
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f
Where;
L = Lower limit of median class

N = total frequency

Data Analysis
Median = L + (%’ —C.F.) .

C.F. = cumulative frequency(less than type)
of the class preceding the median class

f = frequency of median class

h = width of median class

Class Interval f cf
5-15 6 6
15 - 25 10 16
25 - 35 16 32
[ 35-45 15 47 | | -Median C.L
45 - 55 24 n
55 - 65 8 79
65 - 75 7 86
Total 86 .
Here, N = 86, %{ =43
N
——cf 43-32
Median = [+]72 ~F|xn =35+ (3—15—3—)x10 =35+ % =433
f \

Hence, median = 42.33.
Mode:

The value that appears in a series the maximum frequently is its mode. In a
distribution, the item with the highest concentration is the mode. In general,
the size of the item with the highest frequency is considered to be the mode,
although at times, this may not be the case due to the influence of the
frequencies of other things. The score that appears most frequently in a
distribution is the mode. Instead of using computation, it is located by
inspection. The midscore of the interval with the maximum frequency is
assumed to be the mode in grouped data distributions.

6
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1

The Mode (Mo)

],

Mode
2.3.2 Variability:

In statistics, our objective is to quantify the degree of variability for a given
distribution of scores. Simply said, there is no variety if the scores in a
distribution are all the same. When scores differ by only a little amount, the
variability is low; when scores differ by a big amount, the variability is high.

The degree to which scores in a distribution are dispersed or grouped
together is quantified by the concept of variability.

A distribution's variability is a crucial quality in addition to its shape and
central tendency. The term "variability" describes how spread out or
dispersed the scores are in relation to the mean.

Variability describes the distribution. Specifically, it tells whether the
scores are clustered close together or are spread out over a large distance.
Variability measures how well an individual score (or group of scores)
represents the entire distribution. This aspect of variability is very important
for inferential statistics where relatively small samples are used to answer
questions about populations.Descriptive statistics, which indicate how
similar a group of scores are to one another, include measures of variability.
The measure of variability or dispersion would be smaller the more
comparable the scores were to one another. The measure of variability or
dispersion will be larger the less comparable the scores are to one another.
Introduction to Measures of Variability Generally speaking, the greater the
spread of a distribution. The measure of dispersion will be greater.
Dispersion, to put it simply, is the variation in data values within a sample.

Measures of variability: —
Range:

Range can be defined as the difference between the highest and lowest score
in the distribution. This is calculated by subtracting the lowest score from
the highest score in the distribution. The equation is as follows: Range =
Highest Score — Lowest Score(R=H-L) The range is a rough measure of
dispersion because it tells about the spread of the extreme scores and not
the spread of any of the scores in between.

For instance, the range for the distribution 4,10,12,20, 25, 50 will be 50 - 4
= 46.

Standard Deviation:



Karl Pearson coined the phrase "standard deviation" in a piece of literature
in 1894.Greek letter sigma ‘c’is used to represent the population standard
deviation, while the letter s is used to represent it for a sample. The standard
deviation represents the average distance between the mean and all other
scores. It is the positive square root of the average of all the scores' squared
deviations from the mean. It is the variance's positive square root. The term
"root mean square deviation" is another name for it. "As the square root of
the average of the squares of the deviations of each score from the mean,"
is how standard deviation is defined. SD is the most steady and trustworthy
indicator of variability since it is an absolute measure of dispersion.

The most popular and important measure of variability is the standard
deviation.Standard deviation measures variability by considering the
distance between each score and the distribution's mean as a reference point.
It determines how close or distant the scores are from the mean on
average.That is, are the scores dispersed or grouped together? The standard
deviation basically relates to the average deviation from the mean.

Variance:

The average squared deviation of the results from the mean is known as
variance. The variance is calculated by comparing each result to the mean,
unlike the preceding measurements of variability. This statistic is calculated
by adding the squared differences between each data point and the mean,
dividing by the total number of observations. the average squared
difference, as a result. The average of the squared departures from the mean
is the variance. How far a score deviates from the mean is known as a
deviation. The square of the standard deviation represents variance. This
indicates that the variance's units are substantially bigger than the values of
a normal data set value.

Population variance:

A whole population's variance may be calculated using the following
formula:

PR e s
N

In the equation, N is the number of data points, which should represent the
total population, and 2 and are the population parameters for the variance
and mean, respectively.

Check Your Progress — I11

Explain Measures of Central Tendency?

Explain Measures of variability?

Data Analysis
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2.4 QUALITATIVE DATA ANALYSIS

Using words, symbols, images, and observations, this technique gathers
data. This approach does not employ statistics. It is possible to notice and
document qualitative data. The nature of this data type is not numerical.
Focus groups, one-on-one interviews, observations, and other similar
techniques are used to gather this kind of data. Data that may be categorised
based on the characteristics and traits of an object or phenomena is referred
to as qualitative data in statistics.

The variety of techniques and procedures known as qualitative data analysis
are used by researchers to give explanations, understandings, and
interpretations of the phenomena they are studying based on the symbolic
and meaningful content of the data. It offers methods for identifying,
scrutinising, contrasting, and analysing significant patterns and themes.
Meaningfulness is established by the unique aims and objectives of the issue
at hand, and depending on the study topic, the same collection of data can
be analysed and synthesised from a variety of viewpoints. Its foundation is
the interpretive school of thought. Qualitative data are in-depth, rich, soft,
and subjective descriptions that are often expressed in words. Observations,
life histories, semi-structured and unstructured interviews, documentation,
and life histories are the most typical ways to collect qualitative data.

Researchers frequently wonder "why" things happen the way they do,
"why" people behave the way they do, or "why" a policy is implemented
the way it is. When trying to comprehend human behaviour or purpose,
quantitative tools are frequently not helpful in answering a variety of these
"why" or "how" issues. On the other hand, qualitative research may be quite
helpful since it enables the study of individuals in their natural
environments. Therefore, qualitative research necessitates a period of
immersion and practise in comprehending your study subjects.

2.4.1 Immersion (Get to Know Your Data), Standing Back, Reflecting.

Immersion is the process through which researchers read over or carefully
examine a section of the data they have acquired. For the purpose of finding
themes, categories, and patterns in the data, immersion is an iterative,
inductive process. Immersion-Crystallization can be conceptualised, at its
most basic level, as involving repeated exposure and probing into data that
results in the formation of meaningful themes and categories. “Immersion
is a qualitative analytic style involving cycles of concentrated textual review
of data, combined with reflection and intuitive insights, until reportable
interpretation becomes apparent.”

Immersion: This stage of the process involves researchers completely
losing themselves in the information they've read, heard, seen, or otherwise



collected. One can undertake an immersion alone or in a group. The first
immersion into the data is likely to happen at the moment of data collection,
even if early insights may appear during topic selection and research
planning. Though they can help researchers refine their questions and
arrange for gathering data, insights from these early immersions are useful
in and of themselves. For example, the moderator and observer might record
the themes and patterns they believed had formed after the focus group is
over and utilise these observations to enhance the moderator's question
guide for the next group.In extensive interview research, similar insights
can be used to improve the open-ended questionnaire. Initial immersion
cycles might enhance even participant observation inquiries. As an
illustration, key informants' accounts of findings from a research on
workplace health and safety regardingwhich industrial techniques they
believed to be the mostdangerous can assist researchers in reorienting their
attention tothese regions. Each stage of the immersion process involves
aboth throughout the study and each iteration cycle.

Immersion- can evaluate a wide variety of data sources. These consist of the
typical data types used in qualitative research, such as transcripts from focus
groups and interviews, participant observation field notes, and original
texts. Additionally, it can be used with audio and video records, cultural
artefacts, and even databases of quantitative survey and measurement
results. The only constraints are knowledge with the data source, its context,
and the underlying theoretical presumptions.

Reflection: Reflection is the process of examining one's own attitudes,
prejudices, opinions, and behaviours to see how they could affect the course
of the research and its outcomes. Openness and acceptance that one is a
participant in the research and that one's subjectivity affects data collection
and processing are necessary for qualitative studies. Researchers should
specifically take into account the impact of these factors, both individually
and collectively. As the study cycle proceeds, they can refer back to them
as they explicitly explain and record them in the beginning.

2.4.2 Analysing (Coding and Categorisation)

The process of establishing and assigning codes to categorise data extracts
is known as qualitative data coding. Later on, Researcher can utilise these
codes to create themes and patterns for their qualitative study.

Coding is "how you define what the data you are examining are about" in
qualitative research (Gibbs, 2007). Coding is the process of locating a
passage in a written document or other data item (such as a photograph or
image), searching for and recognising ideas, and then determining how
those concepts relate to one another. Coding, then, is not merely labelling;
it also involves connecting data to the study hypothesis and then relating
that data back to other data. You may organise data using the codes that are
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applied so that you can review and analyse it in an organised manner, for as
by looking at the relationships between the codes.

Coding: A code is a label that summarises a segment's main theme. A
researcher must need to look for descriptions and frequently theoretical
claims during coding that go beyond the concrete observations. According
toLewins and Silvers"Qualitative coding is the process through which
segments of data are identified as relatingto, or being an example of, a more
general notion, instance, topic, or category," In order to be recovered
together at a later time, data segments from the entire dataset are grouped
together.

For coding the data, the researcher needs to ask the following questions:

What is happening? What is the problem? What is observed here? What is
the person trying to tell? Which experience is depicted here? How does
this contribute to the study at hand? What theoretical category does this
datum indicate? What does the datum suggest or articulate? From whose
point of view?

Both inductive and deductive methods of coding typically occur in two
stages: initial coding and line by line coding. In the initial coding stage, the
objective is to get a general overview of the data by reading through and
understanding it. If you're using an inductive approach, this is also where
you'll develop an initial set of codes. Then, in the second stage (line by line
coding), you'll delve deeper into the data and (re)organise it according to
(potentially new) codes.

The following guidelines could help a research in coding the data:
1. Use line-by-line coding as an initial tool for opening up the data.
2. Ask what is happening in each bit of data.

3. Compare data with data, statement with statement, story with story
and incident with incident.

4.  Then compare code with code.

Benefits of qualitative coding:

° Increase validity: Qualitative coding provides organization and
structure to data so that you can examine it in a systematic way to
increase the validity of your analysis.

e  Decrease bias: Qualitative coding enables you to be aware of
potential biases in the way data is analyzed.

° Accurately represent participants: Qualitative coding allows you
to evaluate if your analysis represents your participant base, and helps
you avoid over representing one person or group of people.



° Enable transparency: Qualitative coding enables other researchers
to methodically and systematically review your analysis.

2.4.3 Synthesizing (Emerging Themes-Bringing it all Together)

A qualitative synthesis, also known as a qualitative systematic review,
searches for research on a topic in a systematic way and synthesises the
results of many studies. Although the practise of conducting systematic
evaluations of quantitative data is well established, qualitative research is
still a relatively new field, and methodologies are constantly developing.

There are several approaches to conducting a qualitative
synthesis.According to Noblit and Hare,There are two main categories of
qualitative syntheses. First, integrated review, which group or summarise
data and frequently include themes. The second interpretative
reviewinvolves interpreting the data, as the title suggests. New conceptual
insights can come from this inductive method, which can then result in the
creation of a theory that unifies and clarifies the notions. The focus is with
developing ideas that have the most explanatory utility possible, Dixon-
Woods et al. emphasise pointing out that all methods of synthesis include
some interpretation and a summary of the data

There is still significant disagreement about whether it is permissible to
combine qualitative studies, and more particularly, whether several
qualitative research methods based on various theoretical presumptions and
methodologies should be mixed. The assertions made by writers regarding
the theories behind their work are not really always closely related to the
methods actually employed. A recent study found that because many writers
failed to define their terminology, it is exceedingly difficult to establish
clear boundaries separating one sort of qualitative research from another.
Despite these issues, the same research discovered that it is feasible to
synthesise data from many theoretical and methodological traditions. In
fact, some review teams perceive this ability to combine data from various
theoretical and methodological traditions as a review's strength.

Methods proposed for the synthesis of qualitative evidence

Sr. | Synthesis method Description
No.
1 | Meta-ethnography A set of techniques for synthesising

qualitative  research. It entails
selecting, comparing, and analysing
studies in order to develop new
interpretations or concepts. The
reading and rereading of studies,
identifying the relationships between
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the studies by listing and contrasting
key concepts, translating the studies
into one another, and synthesising the
translations to find concepts that go
beyond individual accounts and can
be used to produce a new
interpretation are important stages.

2 | Thematicanalysis/synthesis | The identification of significant or
recurring themes. The results are
summarised under many themes.
Tabulated data makes it possible to
identify key themes and provides
organised approaches to handling the
data within each theme. The
technique has been improved more
recently, leading to the development
of a new technique called theme
synthesis.

3 | Narrative synthesis A broad framework as well as
particular methods and techniques
that  promote  openness  and
trustworthiness. may be used to
evaluate both quantitative and
qualitative research since different
methods and approaches can be used
based on the kind of study design and
data that will be reviewed.

2.4.4 Relating to another Research Work; Disseminating and Sharing.

Qualitative research, done well, is worth disseminating. The rationale for
pursuing examples of how good qualitative research has been
communicated was because they pay attention to both the scientific and
communicative concerns of qualitative research. In short, their aim is to
make more of a difference to the lives of the people the research is about.
The previous cross-sector literature reviews focusing on the impact of
research in general have been unable to locate studies, specifically or in
detail, that address the dissemination and implementation of qualitative
research findings. Even sources that consider the use of qualitative research
appear to make no attempt to search the literature for examples of its impact.
Dissemination, as the written or oral representation of research findings,
usually happens at the end of a research project (Barnes et al. 2003) and is
part of utilisation — utilisation addresses the gap between what we know and
do (Nutley et al. 2002). Implementation refers to the use of strategies to
change behaviour in specific settings.

You can disseminate and share your project's research and evaluation
findings, the methodologies or methods you employed the audiences you



addressed, the difficulties you ran into along the road, and any outputs or
publications. Conference presentations, poster sessions, and publishing an
article in a peer-reviewed publication are examples of conventional
methods of sharing. All of these activities are worthwhile, but there are a
lot of other ways to share your work that can be more efficient, more
widespread, or more effective.

2.5 INTERPRETATION AND REFLECTION OF
RESULTS

The next progressive step is to interpret the data after it has been examined.
The process of giving meaning to the processed and analysed data is known
as data interpretation. It gives us the ability to draw defensible and
significant inferences, draw implications, determine the importance of the
correlations between variables, and account for data patterns. The diverse
nature of the data necessitates the use of distinct data interpretation
techniques in order to explain numerical data points and categorical data
points, respectively.

Giving meaning to the data is the process of data interpretation. It entails
describing the data's patterns and trends that were found. Data interpretation
follows data analysis as the following phase.Quantitative and qualitative
methodologies are used to interpret the data. Due to the inability of the
statistics to speak for themselves, data interpretation is necessary. For the
figures to be understood, manual human interaction is required.

Check Your Progress — IV
Explain the meaning of the following terms:

Immersion

Coding

Synthesising
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Disseminating
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3.0 OBJECTIVES

. To provide education in the use of information and communication
technology (ICT) for teaching and learning

. To encourage higher-level thinking and creativity through ICT

. To deliver students with a learning experience in instructional
technology

. To promote computer-based educational resources

. To make students aware of information technology

. To determine the practical use of technology integration

. To improve the quality and learning outcomes of students by using

audio, video and graphics aids

. To provide access to the internet for information search and online
resources

. To enhance student engagement and motivation by using interactive
and adaptive pedagogy

. To support student assessment and feedback by using online quizzes,

tests and surveys

. To enable collaboration and communication among students and
teachers by using email, chat, forums and social media

3.1 INTRODUCTION

Education is an integral aspect of every society and in a bid to expand the
frontiers of knowledge, educational research must become a priority.
Educational research plays a vital role in the overall development of
pedagogy, learning programs, and policy formulation.

Educational research is a spectrum that bothers on multiple fields of
knowledge and this means that it draws from different disciplines. As a
result of this, the findings of this research are multi-dimensional and can be
restricted by the characteristics of the research participants and the research
environment

3.2 REVIEW OF RELATED LITERATURE

A literature review is a comprehensive survey of the works published in a
particular field of study or line of research, usually over a specific period of
time, in the form of an in-depth, critical bibliographic essay or annotated
list in which attention is drawn to the most significant works!2. It is a
common form of academic writing in various disciplines.
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A. What is a literature review? Use of Computer Applications

in Educational Research
A literature review is a survey of scholarly sources on a specific topic. It
provides an overview of current knowledge, allowing you to identify
relevant theories, methods, and gaps in the existing research that you can
later apply to your paper, thesis, or dissertation topic.

There are five key steps to writing a literature review:
1. Search for relevant literature

Evaluate sources

2
3. Identify themes, debates, and gaps
4 Outline the structure

5

Write your literature review

A good literature review doesn’t just summarize sources—it
analyzes, synthesizes, and critically evaluates to give a clear picture of the
state of knowledge on the subject.

A literature review is done in order to clarify the areas of prior research of
the matter you’ve currently undertaken. If you have coursework to write,
research, term paper or whatever another sort of writing, have no time to do
the search yourself — then literature reviews will be your saviors. It gives
you all the background you need in any discipline, which comes very in
handy when doing any research. Now let’s clarify on literature review
definition.

B. What Is the Purpose of a Literature Review and Its Feature

The first major purpose of a literature review is, of course, to mention all
the sources which have been used.

But it’s much more than that. A research paper’s focus is to introduce some
new argument to think about, and the purpose of a literature review in a
research study is to provide you with excessive data you may use to support
your new insight.

There are the three main purposes of a literature review:

. To survey the literature on an area of study;
. To present information in literature as an organized sum up;
. To critically analyze data (To find gaps in modern theories and points

of view, show where further research may be done and to review all
the controversial moments).

So the main purpose of a literature review is basically to be a sum up of all
the ideas and insights in a nice, short and easy to read way. It also will
demonstrate that you're familiar with a body of knowledge and are thus
credible. Without this everything you’ve written won’t be taken seriously

into account.
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C. Literature Review Outline

1.

Finding a decent topic is essential. So think what you find the most
interesting and what has a lot of research potential. Talking to
professor and brainstorming after reading lecture notes and recent
writes in this field will definitely help. What is interesting to you and
others, choose some study area that’s worth reviewing.

Working with literature. It is called a literature review for a reason.
Remember to look through reference lists to recent articles in your
field — they may lead to some valuable data. Also, don’t forget to
include some other points of view in your study and not only yours.
Think of exact time span you may need for research.

While reviewing your sources. Analyze what the assumptions of
writers are and the methods they use. Evaluate all the findings and
conclusions that have been drawn. Write down experts of the field and
their names, especially those that are often mentioned.
Look up all the conflicting theories, methods and conclusions as well
as their popularity that has or hasn’t changed with time.

Look for examples. Check out literature reviews of your discipline
and examine them. It is how you’ll know what is expected and you
will also have your little model.

How your literature review should be composed. There are the three
main parts of any piece of writing: the introduction, body, and
conclusion.

o In the introduction, you aim to explain what your focus is and
how important the subject is. Tell what work was done on the
topic and tell background history. You could also write why you
decide to choose this specific topic.

o In the body, which is divided by headings and subheadings, give
all the major information. That is literally the biggest part of
your literature review. Discuss all the research that leads to your
project.

o In conclusion, sum up all your evidence and present it. Give
your final verdict on the matter and tell what further research
may be undertaken.

D. Literature review sources

Sources for literature review can be divided into three categories as
illustrated in table below. In your dissertation you will need to use all three
categories of literature review sources:



Sources for literature review and examples

Generally, your literature review should integrate a wide range of sources
such as:

Books - Textbooks remain as the most important source to find
models and theories related to the research area. Research the most
respected authorities in your selected research area and find the latest
editions of books authored by them. For example, in the area of
marketing the most notable authors include Philip Kotler, Seth Godin,
Malcolm Gladwell, Emanuel Rosen and others.

Magazines -Industry-specific magazines are usually rich in scholarly
articles and they can be effective source to learn about the latest trends
and developments in the research area. Reading industry magazines
can be the most enjoyable part of the literature review, assuming that
your selected research area represents an area of your personal and
professional interests, which should be the case anyways.

Newspapers can be referred to as the main source of up-to-date news
about the latest events related to the research area. However, the
proportion of the use of newspapers in literature review is
recommended to be less compared to alternative sources of secondary
data such as books and magazines. This is due to the fact that
newspaper articles mainly lack depth of analyses and discussions.

Online articles. You can find online versions of all of the above
sources. However, note that the levels of reliability of online articles
can be highly compromised depending on the source due to the high
levels of ease with which articles can be published online. Opinions
offered in a wide range of online discussion blogs cannot be usually
used in literature review. Similarly, dissertation assessors are not keen
to appreciate references to a wide range of blogs, unless articles in
these blogs are authored by respected authorities in the research area.

Check Your Progress

1. Explain the concept of review of related literature

2. What are the sources of review and examples ?

Use of Computer Applications
in Educational Research
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3.2.1 Internet Search

The use of the Internet in the educational environment has enabled easy
access to many resources, and information sharing has, therefore,
significantly increased. Moreover, the prevalence of this sharing has
brought additional benefits in that these resources can be used in any
location and any time. Although the efficiency of this technology, it is
evaluated with use of proportion of the desired results in student
achievement does not exactly come out and is difficult to determine. Hence,
much research has been conducted over time to understand the reasons for
this situation.

Websites and online resources outside academic bibliographic databases
can be significant sources for identifying literature, though there are
challenges in searching and managing the results. These are pertinent to
systematic reviews that are underpinned by principles of transparency,
accountability and reproducibility.

The most effective communication resources, computers and the Internet,
are part of our daily life and have become one of the important tools in the
education. The Internet helps transfer information between different points
therefore this satiation makes the Internet a very powerful information
system. People in different age groups and jobs, students and academicians
who do scientific research and prepare projects prefer using the Internet
because it is the easiest, fastest, and cheapest ways of accessing necessary
information (Cloud, 1989). Even though the Internet is a very important and
indispensable source for students, the issue of whether the referenced source
is trustworthy and/or credible, has been raised. This is because there is no
control on any particular piece of information published through the Web,
in opposition to the scientific and professional journals published by the
scientific institutions, business world and the organizations known to the
public. Additionally, other journals and books issued by commercial
organizations do not have a control unit including editors and referees.
Many of the sites on the Internet enable anybody to submit any kind of
information without being controlled, and many of the sites known as
reliable are restricted to open access for commercial purposes or security
requirements (IP restriction, membership). This limits the accessibility for
students and deprives them of these sites. Figure 1 explains the different
resources and their accessibility for the students through the Internet

A. Academic Journals Database : The efficiency of Academic Journals
Database is related to the number of periodicals covered and the
evaluation techniques of them in order to form a universal academic
index. They provide a rich source of specialized information, and are
widely used by many academics and students. They are an essential
reference tools for these people for detailed research into different
subject areas, and are grouped into subjects according to the different
disciplines.



Search Engines : Search engines are open access sites and are the most  Use of Computer Applications
widely used resources for students’ projects. Many of them have open in Educational Research
access on Internet Explorer programs, but some are customizable
tools supplying multiple search engines like “Copernic”. Resources
which are accessed through these engines are mostly used by students
for gathering the required information for their projects. Information
obtained from these sites changes according to the student’s level and
the importance of the project content. By using different filters in the
advanced search tabs, directly accessible resources provide more
effective query results for specific types of documents such as
documents with pdf, ppt, doc extensions. This makes it possible to
access the information required or to extract unwanted resources.

C. Electronic Libraries : Electronic Libraries which offer an important
advantage in accessing information required from related sites are
classified into two different groups: open or closed access web sites
of universities, and other web sites which are completely open
through the Internet. The closed sources in Electronic Libraries in
universities are based on academic books and contractual journals and
are completely trustworthy. These collections are ideal for the
undergraduate/graduate students, researchers, and academicians.
However, the reliability of open access libraries is not at a suitable
level, and is approximately at the same level of reliability as the
external sources that write them. The articles in libraries such as
Wikipedia, which has become an official research tool can be
compared with the information in other resources and this makes it
more detailed and reliable. For this reason, the majority of subjects in
Wikipedia are written by accessing official and private libraries,
although the reliability of the article can only be judged, if the
references have been well documented.

D. Blogs/Forums : Many students are able to access the required
information by using search engines for project assignments. The
majority of subjects that are listed in search engines are written blogs
and forums. The information given in these links is often all that can
be found and so is judged acceptable by the readers. Consequently, a
comparison should be made after applying different sources and
information should be confirmed. These open-access resources are
often personal studies of people who are interested the subject, no
matter whether they are academicians or not, and therefore, should be
confirmed with other sources on the same subject written by people
who are well qualified.

E. Related Software : There are many different software programs used
by different departments of  university students. They are used as
part of the current educational programme or related to a specific
branch of science after graduation. This software includes the
required information for both business life and projects. Many
computer programs are for commercial purposes but must be used
under license and their usage is very limited for educational purposes.
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Check Your Progress

1. What are the various sources of Internet search?

3.2.2 Educational Research Websites

1.

The Educational Resources Information Centre (ERIC) is a search
engine for academic research with more than 1.3 million
bibliographic records of articles and online materials.

The Virtual Learning Resources Centre (VLRC) is an online index
hosting thousands of scholarly websites, all of which are selected by
teachers and librarians from around the globe.

Scirus is a comprehensive research tool with more than 460 million
scientific items including journal content, courseware, patents,
educational websites, and more.

The Library of Congress website allows users to search catalogues
of libraries fromallover the world.

ReferenceDesk.org is a web directory that provides information on
business and finance, federal government resources, scholarships,
newspapers, search engines, and more.

"Shodhganga" is a digital repository of Indian Electronic Theses and
Dissertations set-up by INFLIBNET Centre. As the name suggests
“Shodh" is a Sanskrit word for research and discovery and "Ganga"
1s the holiest, largest and longest of all rivers in Indian subcontinent.
Shodhganga denotes a huge reservoir of research and discovery
(intellectual property) for the academicians maintained by the
INFLIBNET Centre.

Google Scholar Google Scholar is an open-access literature Journal
powered by Google. It gives you access to peer-reviewed online
academic journals that are indexed.It offers advanced search options
by author, publish date, phrase, etc. Access to these journals is
unlimited.

Elsevier If you are into extensive research, Elsevier is the website to
look out for, because it is one of the best online research journals, with
its competitive features like an effective full-text search option and
database. It is quite interesting because of its thorough peer reviews
and multiple topics.



9. Academia.edu One of the most trusted websites for research papers
in all areas of study is Academia.edu. It is considered one of the most
popular websites for publishing papers for free, and also has a feature
that includes the capability of a user to monitor his published articles
and a compatible validation mechanism.

Check Your Progress

1. Mention any 5 educational research websites

3.3 USE OF COMPUTERS IN DATA ANALYSIS
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3.3.1 What is data analysis in research?

According to LeCompte and Schensul, research data analysis is a process
used by researchers to reduce data to a story and interpret it to derive
insights. The data analysis process helps reduce a large chunk of data into
smaller fragments, which makes sense.

Three essential things occur during the data analysis process — the first is
data organization. Summarization and categorization together contribute to
becoming the second known method used for data reduction. It helps find
patterns and themes in the data for easy identification and linking. The third
and last way is data analysis — researchers do it in both top-down and
bottom-up fashion.

Use of Computer Applications
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On the other hand, Marshall and Rossman describe data analysis as a messy,
ambiguous, and time-consuming but creative and fascinating process
through which a mass of collected data is brought to order, structure and
meaning.

We can say that “the data analysis and data interpretation is a process
representing the application of deductive and inductive logic to the research
and data analysis.”

3.3.2 Types of Data in Research

Every kind of data has a rare quality of describing things after assigning a
specific value to it. For analysis, you need to organize these values,
processed and presented in a given context, to make it useful.

Data can be in different forms; here are the primary data types.

A. Qualitative data: When the data presented has words and
descriptions, then we call it qualitative data. Although you can
observe this data, it is subjective and harder to analyze data in
research, especially for comparison. Example: Quality data
represents everything describing taste, experience, texture, or an
opinion that is considered quality data. This type of data is usually
collected through focus groups, personal qualitative interviews, or
using open-ended questions in surveys.

B. Quantitative data: Any data expressed in numbers of numerical
figures are called quantitative data. This type of data can be
distinguished into categories, grouped, measured, calculated, or
ranked. Example: questions such as age, rank, cost, length, weight,
scores, etc. everything comes under this type of data. You can present
such data in graphical format, charts, or apply statistical analysis
methods to this data. The (Outcomes Measurement Systems) OMS
questionnaires in surveys are a significant source of collecting
numeric data.

C. Categorical data: It is data presented in groups. However, an item
included in the categorical data cannot belong to more than one
group. Example: A person responding to a survey by telling his
living style, marital status, smoking habit, or drinking habit comes
under the categorical data. A chi-square test is a standard method used
to analyze this data.

3.3.3 Data analysis in qualitative research

Data analysis and qualitative data research work a little differently from the
numerical data as the quality data is made up of words, descriptions, images,
objects, and sometimes symbols. Getting insight from such complicated
information is a complicated process. Hence it is typically used for
exploratory research and data analysis.
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I. Methods used for data analysis in qualitative research

There are several techniques to analyze the data in qualitative research, but
here are some commonly used methods,

A.

Content Analysis: It is widely accepted and the most frequently
employed technique for data analysis in research methodology. It can
be used to analyze the documented information from text, images, and
sometimes from the physical items. It depends on the research
questions to predict when and where to use this method.

Narrative Analysis: This method is used to analyze content gathered
from various sources such as personal interviews, field observation,
and surveys. The majority of times, stories, or opinions shared by
people are focused on finding answers to the research questions.

Discourse Analysis: Similar to narrative analysis, discourse analysis
is used to analyze the interactions with people. Nevertheless, this
particular method considers the social context under which or within
which the communication between the researcher and respondent
takes place. In addition to that, discourse analysis also focuses on the
lifestyle and day-to-day environment while deriving any conclusion.

Grounded Theory: When you want to explain why a particular
phenomenon happened, then using grounded theory for analyzing
quality data is the best resort. Grounded theory is applied to study data
about the host of similar cases occurring in different settings. When
researchers are using this method, they might alter explanations or
produce new ones until they arrive at some conclusion.

I1. Data analysis in QuantitativeRresearch

A.

Preparing data for analysis

The first stage in research and data analysis is to make it for the
analysis so that the nominal data can be converted into something
meaningful. Data preparation consists of the below phases.

Phase I: Data Validation

Data validation is done to understand if the collected data sample is
per the pre-set standards, or it is a biased data sample again divided
into four different stages

. Fraud: To ensure an actual human being records each response
to the survey or the questionnaire

. Screening: To make sure each participant or respondent is
selected or chosen in compliance with the research criteria

o Procedure: To ensure ethical standards were maintained while
collecting the data sample

Use of Computer Applications
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. Completeness: To ensure that the respondent has answered all
the questions in an online survey. Else, the interviewer had
asked all the questions devised in the questionnaire.

Phase II: Data Editing

More often, an extensive research data sample comes loaded with
errors. Respondents sometimes fill in some fields incorrectly or
sometimes skip them accidentally. Data editing is a process wherein
the researchers have to confirm that the provided data is free of such
errors. They need to conduct necessary checks and outlier checks to
edit the raw edit and make it ready for analysis.

Phase III: Data Coding

Out of all three, this is the most critical phase of data preparation
associated with grouping and assigning values to the survey
responses. If a survey is completed with a 1000 sample size, the
researcher will create an age bracket to distinguish the respondents
based on their age. Thus, it becomes easier to analyze small data
buckets rather than deal with the massive data pile.

II1. Methods used for data analysis in quantitative research

After the data is prepared for analysis, researchers are open to using
different research and data analysis methods to derive meaningful insights.
For sure, statistical techniques are the most favored to analyze numerical
data. The method is again classified into two groups. First, ‘Descriptive
Statistics’ used to describe data. Second, ‘Inferential statistics’ that helps in
comparing the data.

A.

Descriptive Statistics

This method 1s used to describe the basic features of versatile types of
data in research. It presents the data in such a meaningful way that
pattern in the data starts making sense. Nevertheless, the descriptive
analysis does not go beyond making conclusions. The conclusions are
again based on the hypothesis researchers have formulated so far.
Here are a few major types of descriptive analysis methods.

a) Measures of Frequency

. Count, Percent, Frequency
. It is used to denote home often a particular event occurs.
. Researchers use it when they want to showcase how often

a response is given.
b) Measures of Central Tendency
. Mean, Median, Mode

. The method is widely used to demonstrate distribution by
various points.
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. Researchers use this method when they want to showcase
the most commonly or averagely indicated response.

¢) Measures of Dispersion or Variation
. Range, Variance, Standard deviation
. Here the field equals high/low points.

o Variance standard deviation = difference between the
observed score and mean

. It is used to identify the spread of scores by stating
intervals.

. Researchers use this method to showcase data spread out.
It helps them identify the depth until which the data is
spread out that it directly affects the mean.

d) Measures of Position
. Percentile ranks, Quartile ranks

. It relies on standardized scores helping researchers to
identify the relationship between different scores.

. It is often used when researchers want to compare scores
with the average count.

For quantitative market research use of descriptive analysis often give
absolute numbers, but the analysis is never sufficient to demonstrate
the rationale behind those numbers. Nevertheless, it is necessary to
think of the best method for research and data analysis suiting your
survey questionnaire and what story researchers want to tell. For
example, the mean is the best way to demonstrate the students’
average scores in schools. It is better to rely on the descriptive
statistics when the researchers intend to keep the research or outcome
limited to the provided sample without generalizing it. For example,
when you want to compare average voting done in two different cities,
differential statistics are enough.

Descriptive analysis is also called a ‘univariate analysis’ since it is
commonly used to analyze a single variable.

Inferential Statistics

Inferential statistics are used to make predictions about a larger
population after research and data analysis of the representing
population’s collected sample. For example, you can ask some odd
100 audiences at a movie theater if they like the movie they are
watching. Researchers then wuse inferential statistics on the
collected sample to reason that about 80-90% of people like the
movie.

Here are two significant areas of inferential statistics.
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Estimating parameters: It takes statistics from the sample
research data and demonstrates something about the population
parameter.

Hypothesis test: It’s about sampling research data to answer
the survey research questions. For example, researchers might
be interested to understand if the new shade of lipstick recently
launched is good or not, or if the multivitamin capsules help
children to perform better at games.

These are sophisticated analysis methods used to showcase the
relationship between different variables instead of describing a single
variable. It is often used when researchers want something beyond
absolute numbers to understand the relationship between variables.

Here are some of the commonly used methods for data analysis in

research.
A. Correlation: When researchers are not
conducting experimental research or quasi-experimental

research wherein the researchers are interested to understand
the relationship between two or more variables, they opt
for correlational research methods.

Cross-tabulation: Also called contingency tables, cross-
tabulation is used to analyze the relationship between multiple
variables. Suppose provided data has age and gender categories
presented in rows and columns. A two-dimensional cross-
tabulation helps for seamless data analysis and research by
showing the number of males and females in each age category.

Regression analysis: For understanding the strong relationship
between two variables, researchers do not look beyond the
primary and commonly used regression analysis method, which
is also a type of predictive analysis used. In this method, you
have an essential factor called the dependent variable. You also
have multiple independent variables in regression analysis. You
undertake efforts to find out the impact of independent variables
on the dependent variable. The values of both independent and
dependent variables are assumed as being ascertained in an
error-free random manner.

Frequency tables: The statistical procedure is used for testing
the degree to which two or more vary or differ in an experiment.
A considerable degree of variation means research findings
were significant. In many contexts, ANOVA testing and
variance analysis are similar.

Analysis of variance: The statistical procedure is used for
testing the degree to which two or more vary or differ in an
experiment. A considerable degree of variation means research
findings were significant. In many contexts, ANOVA
testing and variance analysis are similar.


https://www.questionpro.com/article/survey-research.html
https://www.questionpro.com/blog/data-analysis-simple-and-complex-a-primer/
https://www.questionpro.com/blog/experimental-research/
https://www.questionpro.com/blog/quasi-experimental-research/
https://www.questionpro.com/blog/quasi-experimental-research/
https://www.questionpro.com/blog/correlational-research/
https://www.questionpro.com/cross-tabulation.html
https://www.questionpro.com/cross-tabulation.html
https://www.questionpro.com/blog/regression-analysis/
https://www.questionpro.com/blog/anova-testing/
https://www.questionpro.com/blog/anova-testing/
https://www.questionpro.com/blog/anova-testing/

IV. Considerations in Research Data Analysis

Researchers must have the necessary skills to analyze and manipulation the
data, Getting trained to demonstrate a high standard of research practice.
Ideally, researchers must possess more than a basic understanding of the
rationale of selecting one statistical method over the other to obtain better
data insights.

Usually, research and data analytics projects differ by scientific
discipline; therefore, getting statistical advice at the beginning of
analysis helps design a survey questionnaire, select data
collection methods, and choose samples.

The primary aim of data research and analysis is to derive ultimate
insights that are unbiased. Any mistake in or keeping a biased mind
to collect data, selecting an analysis method, or
choosing audience sample il to draw a biased inference.

Irrelevant to the sophistication used in research data and analysis is
enough to rectify the poorly defined objective outcome
measurements. It does not matter if the design is at fault or intentions
are not clear, but lack of clarity might mislead readers, so avoid the
practice.

The motive behind data analysis in research is to present accurate and
reliable data. As far as possible, avoid statistical errors, and find a way
to deal with everyday challenges like outliers, missing data, data
altering, data mining, or developing graphical representation.

Check Your Progress

1. Explain the concept of data analysis in the research

2. Which are the methods used for data analysis in qualitative research
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3.4 CONSTRUCTING GRAPHS,MAPS AND TABLES

Constructing graphs, maps and tables in research methodology in education
is a way of presenting and analyzing data that can help answer research
questions and test hypotheses. Graphs, maps and tables can show
relationships, patterns, trends and comparisons between different variables
or groups of data. They can also make the data more visually appealing and
easier to understand for the reader.

Some steps to follow when constructing graphs, maps and tables are:

. Choose the type of graph, map or table that best suits your data and
research purpose. For example, bar graphs can show frequencies or
proportions, line graphs can show changes over time, pie charts can
show percentages, maps can show spatial distribution or location, and
tables can show numerical or textual information.

. Use appropriate tools or software to create your graph, map or table.
For example, Excel can be used to create graphs and tables, and GIS
(geographic information system) can be used to create maps.

. Label your graph, map or table clearly and accurately. Include a title
that describes what the graph, map or table shows, and label the axes,
legends, scales and units. Use consistent fonts, colors and symbols
throughout your graph, map or table.

. Reference your graph, map or table in your text and cite the source of
your data if it is not your own. Follow the citation style and format
required by your discipline or journal. For example, APA style
requires a methods section that describes how you collected and
analyzed your data, and a reference list that includes all the sources
you used.

. Evaluate and justify your choice of graph, map or table and explain
how it helps answer your research question or test your hypothesis.
Discuss the main findings, implications and limitations of your data
presentation.

3.4.1 Whatis a Graph?

A graph, in layman terms, is a pictorial representation of organized data that
helps the readers of the same understand complex information more easily.

While each kind of visual aid comes with its own pros and cons, some of
the main features that underlie each can be summed up as below:

. They provide information in the form of easy-to-understand images.

. Different data types require different graphs.


https://www.scribbr.com/dissertation/methodology/
https://www.scribbr.com/dissertation/methodology/
https://www.scribbr.com/dissertation/methodology/
https://www.scribbr.com/dissertation/methodology/

. They are often unable to display the major assumptions and causes

behind the data fluctuations.
. They are easier to manipulate than factual information.
3.4.2 Types of Graphs and Charts
. Bar Graph

o Pie Chart

° Line Chart
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. Gantt Chart
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3.4.3 Tables

Research papers are often based on copious amounts of data that can be
summarized and easily read through tables and graphs. When writing a
research paper, it is important for data to be presented to the reader in a
visually appealing way. The data in figures and tables, however, should not
be a repetition of the data found in the text. There are many ways of

[ |

60

WEEK1

WEEK 2

WEEK 3

WEEK 4 WEEK 5

WEEK 6

presenting data in tables and figures, governed by a few simple rules.

A. Using Tables

Tables are easily created using programs such as Excel. Tables and
figures in scientific papers are wonderful ways of presenting data.
Effective data presentation in research papers requires understanding
your reader and the elements that comprise a table. Tables have
several elements, including the legend, column titles, and body. As
with academic writing, it is also just as important to structure tables
so that readers can easily understand them. Tables that are
disorganized or otherwise confusing will make the reader lose interest

in your work.

Title: Tables should have a clear, descriptive title, which
functions as the “topic sentence” of the table. The titles can be
lengthy or short, depending on the discipline.
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. Column Titles: The goal of these title headings is to simplify
the table. The reader’s attention moves from the title to the
column title sequentially. A good set of column titles will allow
the reader to quickly grasp what the table is about.

. Table Body: This is the main area of the table where numerical
or textual data is located. Construct your table so that elements
read from up to down, and not across.

Using Figures

The placement of figures and tables should be at the center of the
page. It should be properly referenced and ordered in the number that
it appears in the text. In addition, tables should be set apart from the
text. Text wrapping should not be used. Sometimes, tables and figures
are presented after the references in selected journals.

Figures can take many forms, such as bar graphs, frequency
histograms, scatterplots, drawings, maps, etc. When using figures in
a research paper, always think of your reader. What is the easiest
figure for your reader to understand? How can you present the data in
the simplest and most effective way? For instance, a photograph may
be the best choice if you want your reader to understand spatial
relationships.

. Figure Captions: Figures should be numbered and have
descriptive titles or captions. The captions should be succinct
enough to understand at the first glance. Captions are placed
under the figure and are left justified.

. Image: Choose an 1image that is simple and easily
understandable. Consider the size, resolution, and the image’s
overall visual attractiveness.

. Additional Information: Illustrations in manuscripts are
numbered separately from tables. Include any information that
the reader needs to understand your figure, such as legends.

Check Your Progress

1. Which steps are to be followed when constructing graphs, maps and




3.5 INTERNET RESEARCH ETHICS

Internet ethics refers to the acceptable behaviour for using the internet.
It includes elements such as uploading genuine data, refraining from
involvement in any dubious activity, and condemning child pornography,
hate speech, fake news, and similar phenomena. Internet research ethics is
a subdiscipline that fits across many disciplines and includes ethical issues
such as participant knowledge and consent, data privacy, security,
anonymity and confidentiality, and integrity of data, intellectual property
issues, and community, disciplinary, and professional standards or norms.
Internet ethics is a broad term that analyses the role of the internet in the
development of the good life and whether it is playing a positive or negative
role.

Ethical principles are rules that are more permanent, universal, and
unchanging than values, and they help inform and influence values'. Some
of the major ethical principles that can be used by individuals and
organizations are:

1. Utilitarianism: An action is morally right if it produces the greatest
good for the greatest number of people.

2. Universalis: An action is morally right if it follows a universal rule
that everyone should act in the same way in a similar situation.

3.  Rights: An action is morally right if it respects the moral and legal
entitlements of others.

4.  Justice: An action is morally right if it treats people fairly and
equitably according to some standard of distribution.

5. Virtue: An action is morally right if it reflects a good character trait
or moral excellence.

6.  Common good: An action is morally right if it contributes to the well-
being of the community or society as a whole.

7. Ethical relativism: An action is morally right if it conforms to the
norms and values of one's culture or group.

These principles are not mutually exclusive and can be used in combination
or in different situations. They can also help examine choices and options
before making a decision or solving an ethical dilemma.

Check Your Progress

1. Which are the internet research ethics?
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3.6 REFERENCE WORK, ANALYSIS, REPORT
WRITING

3.6.1 Reference Work

The reference section is a very important component of the report. It
contains all the necessary literature that have been referred to before, during
and after the study and contains books, journal articles and documents from
where the materials have been referred to. References differ from
bibliography in that references are those literature which have been cited in
the main text of the report in different places. Bibliography includes many
referred as well as many unreferred literature in the text of the report.
Sometimes a book would have been consulted but not necessarily referred
to in the text. Thus the bibliography will be inclusive of many materials
which have not been referred in the text. Of course it may contain the
referred materials also. On the other hand the references will contain
basically the referred materials. In this unit we are going to focus on
references , how to write the same and the importance of reference 