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ntroduction to Research

|Generally two questions are asked from this chupter]

1. What is scientific research? Discuss its characteristics. [TU 2076]
B ‘:‘w
Solution:
~ Research is an aggrepgate of activities carried. out by usmg scientific
methods in sequential order to describe an event or phenomenon or draw
conclusion on the basis of available information.

A definition of research that fits to different views is: A systematic,
careful inquiry or investication done to discover new information or
relationships and (o expand, verify existing knowledge for some specific
Purpose that may be academic or apphied or both.

Scientific method : In this method. truths are not ascertained by
beliefs but by something upon which thinking have no effects. In this
Method, the ultimate conclusion of every man shall be the same

This method ‘deals with rea]l things whose characters are entirely

Idependent of our opinions about then.

®  Self correction and objectivity are two main characteristics of this

method that distinguish it from other methods.
Personal beliefs, perceptions, Biases, values, attitudes and emotions
have no place in this method.

Chal‘acteristics of Scientific ﬁlethod

l:ﬂlnemonics — VGPOS 1
Very Good Person Obeys S, ystem_]

Verifiability : The conclusion drawn through a scientific method is

Subjected to verification at any time. In case direct observation could
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not be done, other methods such as interview can be utilized for
verification. For stance, a man's order of preference of various job,
although incapable of being observed can still be verified through
interview.

Generality : Laws derived through scientific method are universal in
their application. They are not limited to individual objects or
individual groups of objects. The individual groups or objects are
considered as specimen and the relationships discovered through these
individual groups should be applicable to the whole groups called
universe.

Due to heterogeneous nature of social phenomenon, the facts observed
in social sciences are valid only under given conditions.

Predictability : The results through scientific method can be predicted
with sufficient accuracy. For example, one can say with certainty that if
water is heated to 100°C, it will vaporize and if it is cooled to 0°C, it
will turn to ice. Predictability is fixed on two factors i.e. fixing of |
relationships between the causes and the effect and the stability of {
\

]

causative factors.

Predictability. depends on one hand upon (a) the nature of the
phenomenon and
on the other hand upon (b) the knowledge of various causative factors.

However people do not acknowledge predictability in social
phenomenon as a part of scientific method.

Objectivity : The results obta.ined through scientific method should be
free from investigator's OWI VIEWS, wishes of prevalent notions i.c. they
must be subjected to objective observations. )

The main criterion of objectivity j e, that
some conclusion about the phcnomcnun.

all persons should arrive to the

For example, when we say ¢oq IS Biuck
because coal will appear blggk |,
usciul mineral, the stateme
NnotL apgree 1o the -‘}'[i“UII]L‘”L

i » 1L 1s objective statement
of o L People. But when we say coal s
< L) ] N . N
Y Dot be objective for CVeTY man may

Objecthivity 15 Cssengjyl

ventication  of

”‘,jLLlﬂ,"[)' ‘L“.L‘l“‘i \'\*ly oi y l by "\NII_V t)ljs‘" vars. Al.“‘i"\‘[lt‘;\"
Ay )

. _ wh
1 BTl Cneey . ichioyg but is mme dittioult o aviioy,
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System : In every scientific study, therc is an accepted mode of
investigation. The results artived through haphazard method even true
cannot be called scientific because its accuracy is purely accidental.

SN -
Discuss different sources of knowiedge. What are the main

features of a scientific method? Give exampies of these features.
d [TU 057]

-

o B “\"\ ‘.}“.‘!,- .
(NE A VY 25}

Human nature is always inquisitive to understand causes and

consequences of happening or not happening of something or event or
phenomenon and to predict their occurrence and extend in future. Answers L0
interrogative queries like what, when, how, who, whom and how much are
some of understandings that generate knowledge among human beings. Some
of the understanding come in natural way while others come through

complex procedure of investigation. ;?W . ,}
] .f; ré 4 -"‘

There are four methods of knowing or under'standings Lt

Tenacity: In this method, people know something to be true simply
because a lot of people believe it to be true. The more it'is so, the more
valid the truth becomes

Authority : In this method if a well respected person or an authoritative
source says that something is so, then it must be so. [ f{ _Lﬁg )
The Geeta and The Bible are some of such sources.

Intuition/Prior method/Rational Approach : This method is based on
the notion that people will reach the truth because their natural
inclination will be to do so. It is based on the notion that intuitive
proposition should agree with reasons and not necessarily with
experiences. That's why this method is also termed as Rational
approach.

Through this method, different people will come to different
conclusions via different processes of reason.

Scientific method : In this method, truths are not ascertained by beliefs
but by something upon which thinking have no effects. [n this method,
the ultimate conclusion of every man shall be the same.

This method deals with real things whose characters are entirely

in o .
dependent of our opinions about them.

S . s , . . v
ell’ correction and objectivity are two muain characteristics of this
method that distinguish it from other methods.

';i‘ﬁMEJ -
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Personal beliefs, perceptions, Biases, values, attitudes and emoti
ons

have no place in this method.

. For Features of Scientific Method, See 0).No.1

uj What d? you mean by research problem? Explain how the
fqrmulatlon of research problem is compared to daily chores.
Discuss the main criteria of a research problem & describe how a
rese{archer can select a meaningful research problam. [TU 2074]

RV ' OR
e criteria for a good problem? What are
llowed in selecting a problem? [TU 059]

OR -
asie characteristics of a good
[TU 076]

Define problem. What are th
~t¢he basic guidelines to be fo

research problem? Discuss b

What is
suitable exampies.

research problem with

Solution:
Statement of Problem

. A problem in researc
riences in the contex

ts to obtain solution for it.
find out the best solution is called problem.

entification of the problem. An
the sake of investigation. TO

h génerally refers to some difficulty which an
t of either a theoretical or practical

jnvestigator €Xp€ . :
- That is. the negative statements

situation and wan
which requires & r
i y i . ntific study is the id

t step, 1 : n .
Firs P e for

ation 18 not carried out
eq‘tigan’on, there should be pre-occurred 1deas that gencrated the

the investigation 1o be carried out. The ideas are developed
i ture discourses with experts and continuation of

; ; thr0Ugh litera P »

while going

Givities related 10 the subject matter.
actl . =

dea develop into some specific top1
e topics are generally called problem.

3 jgated- .
investi& problems are presented as negatives of s

investig
‘nitiate an NV
necessity for
cs that will be rewarding if
For action oriented
ituations prevailing

norm.
 ithin a phen©™® o )
..ot works, the problems are identified by means of group

dentified and the

In pfo_]e R )
A group of knowledgeable persons arc i
fied into different groups:

. ination-
rticipat! . _
. tements jn negative sense are collected and classl
o ent which appears most representative of the group is selected.
o the group

A gtatem _ ‘
(ements are arranged in sequential order as they appear t

.

7~

Thes® sl he subi
nf‘cxpeﬂs in the subject matter. These statements are called problems.
. »832 04 ' ) . ) "l,‘
academic studies, the caution is known as the pit falls 10 tof

g,
(_)Obnl,
ch ‘

i
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Some guidelines for selet':tin‘q problems

(v

\ |

The problem should be significant. and should be allied with
researches already in existent. Stray problems if selected becomes

difficult to co-ordinate and do no add to the wholesale development of
the theory.

A\

= AN

Criteria of a good problem

¢\ The problem selected shouidn't necessarily be new one. It may be old
\ 3 .\ problem or one on which work has already been alone i.e. verification

of old problem may be equally useful.

The problem should be within manageanle limits i.e. it shouldn't b too
comprehensive.

The problem should possess some direct uiility. However basic

researches may not have immediate utility to commercial users but the
advancement of further scientific theories.

The problem should be practicaily feasible i.e. in terms of time.
money and other resources available in one hand and in other hand it

should be such that it can be dealt through existing techniques.

According to Kerlinger, a good problem is defined as Interrogative

sentence/statement that asks what relation exists between two Or more variables.

O

Note:The purpose of an investigation is not necess

Some criteria of Good problem are

*  Itshould express a relation between two or more variables

¢ It should be stated clearly and unambiguously. Also the problem
should always be expressed in the form of direct question because
the questions have the virtue of posing the problem directly.

®

The' statement of the problem should be such as to

| imply
possibilities of empirical testing,

arily the same ag the

problem of the investigation. For instance in Hurlock's study, an

¢valuation of certain incentives used in school work, the purpose of the
study was o throw light on the use of ncentives in school and the

problem  wag the question  about relation between incentive and
performances.
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( 4. Define research as a scientific activity. Explain what a methodology
\-gv" of research mean. Also, describe in detail the different phases of

research methodology. [TU 073]
| OR
Define research. What are the purposes of research? lllustrate the
process of a research in a diagram? [TU 057, 071]
Solution:
Research
° Research commonly refers to a search for knowledge. One can also

define research as a scientific and svstematic search for pertinent

information on a specific topic.
® There are different views about the concept of a research. Some people

considers research as cozy and personal activity that can be indulged in
from time to time from the safety of armchair with access to a pile of
books/ journal's literature. This type helps us to keep up to date and
improve our personal stocks of knowledge.

Some other people define research as rigorous activities which are
governed by the scientific methods. This type of research aims at developing
new bodies of knowledge by using scientific approaches. .

Research is an aggregate of activities carried out by using scientific
methods in sequential order to describe an event or phenomenon or draw
conclusion on the basis of available information.

The research is the process of obtaining the
why, when, how, where and who. | . .

# A definition of research that fits to different views is: erySt;’f:za”;;
careful inquiry or investigation don nformano

e to discover new 1 e

. , c
relationships and to expand, verify exisang knowledge for some Spe
purpose that may be academic or applied or both.

(fPfﬁ'Imses/Objectives of Research

~ Researchers are carried out
purposes. Some of the PUI'pOSCS are:
i. Generating new knowledge -
 phenomenon or establishing new relationship and
ii. Improving understanding : It means helping to explain s
| shed 1_1ght on misunderstood concept. . . (pe real

] isi. Application testing : It tries out concepts and approaches

41 world to see if they work. ' o ful of
i iv. COomPparing best practices : It gathers information about f;;ﬂ‘ of their

subject ; . ] lan?
o ISCt in different circumstances and looks for exp o
3 SuCCeSSES- V.

answers to questions, what,

A r
for a number of very good reasons ©

1 - or
[t means uncoverng new facts
of various variables.

tuatio? ©T

i
5
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v. Helping with decision making : It generates information, concepts,
framework and approaches that help executives or planners to make
better and more effective decisions. | |

Process of a Research : The process starts with some form of problem ora
question. An exploratory study free from too much biases or pre--con?elved
ideas are made. On the basis of the study a hypothesis or a series or
hypothesis are set up.-These hypotheses can be tested against ;gality. Having
formed hypotheses. Researcher seeks information or data which will allow
him to test their validities.

The data collected would then be analyzed and subjected possibly to
several statistical test to determine whether the proposed answer holds true or
not and with what degree of confidence or faith it can be accepted. The result
of this analysis and deliberation would be interpreted and communicated via
Reports, Seminars. Planning groups or whatever to the client.

Diagrammatic presentation or the m

ajor steps in a research process 1s
shown in diagram :

(Process of Research)

> Research Problem
or Question
Y
Literature review or
pilot study
Conceptual fram .
workp or mode] ¢ »Eypolhesxs/Assumed solutimgl
L_ NEIE o Enformation gatherina
| Check

A

Action
Il{ypothesis lesting/DesigFl

Report Dissemination
an icati :
d Application Evaluation of Hypothesis, Test,
A'x Inl'erp!‘eiation Conclusion,
Implication, Recommendations

\
Accept/reject hypothesis,
Suggest further hypothesis

——

Stages of Research : Not all research take place

s : 4 . . . .
s:lllzntlﬁc sophistication, Thig IS because different
¥ have their owr, established requisites.

In discipline-such as physics conce
€ €mphasis jg placed very mych on

at the same stage of
disciplines or areas of

rned with space flight and traveling.
accurately predicting what will happen
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and how to control events. In contrast, the research in the wild life is focused

upon describing and understanding wild life events. Thus the stage of
research differs from one subject to other. There are in essence, f1ve stages of

a research.

Description: This is perhaps the most basic Jevel of research. It is concerned

with describing what exists around us.
Observation research often throws up similarities and
d. This leads to classification of the

tural characteristics.

Cjassification:
differences 1n what have been observe

things we are studying on the basis of known na

This type of research provides answers to question like,
ce occur ? What causes the similarity and difference? Why do
gement seem to prevail in some countries but not

Explanaﬁon :
why do differen

certain approaches of mana
in other? The answers ultimately develop into a theory.

Prediction: This is the last level of the research. In this level, using
established theories and models, the researcher is expected to predict Y on

the basis of X"
at do you mean by research questions? How it is related to

(5.} Wh

7 research theme? Discuss the method of . identifying and
formulating meaningful research questions.: ' [TU 2072]

Solution:

Simply research questions are the interrogative form of research

objectives:
When an investigator experiences some difficulties in the context of
sither a theoretical or practical situation, he wants to obiain best sol t'ex fo
. ' N s t solution for

it. The negative statements which requices a research 1o find out the b
ut the best

golution i§ called problem. The expresgigp of the _
nterrogative sentences are the research gyeg;; research problem in the
ons.

Research jons are

R : questlgn _ ge.nerated from pre '

{he necessity for the investigation ¢ be carrj d occurred idca that generated
€d out. Hence the dat: '

a required

1o be collected and data anajygje (0ols and method
ethods are determined by

gearch questions. Researc :
:;d how? The research qui‘sguesﬂons are related to three a hat, why
10n SpCClS whnatl,

: a
(wo or more variables, Iways asks what relation exists befeen
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Rescarch questions

— \* Provides real starting point for the research process,

— Jv Determines the data required to be collected
- “ Gives way for research design.

= 1+ Decides the research method to be adopted

. Determines data analysis tools and methods and result
 interpretation procedures.

a Always asks what relation exists between two or more variables.

Without formulation of research question, the investigator faces many

challenges in the direction of research objectives and purpose of the
investigation can not be attained.
/ Hence }éséﬁbh questions are related to research theme.

- pai

Some methods to identify, select and formulate research questions are:
Some guidelines for selecting problems:

The problem should be significant and should be allied with
researches already in existent, Stray problems if selected becomes

difficult to co-ordinate and do no add to the wholesale
development of the theory. |

The problem selected shouldn't necessarily be new one. It may be

old.problem or one on which work has already been alone j.e.
verification of old problem may be equally useful.

The problem should be within manageable limits i.e. it shouldn't b
* too comprehensive.

Some criteria of Good problem are
* Itshould express

a relation between two or more variables

It should be stated clearly and unambiguously. Also the problem

should alyvays be expressed in the form of direct question because
- qQuestions have the virtue of posing the problem dirc
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e The statement of the problem should be such as to imply
possibilities of empirical testing.

Steps in Research Problem Identification
m Determining the research field in which researcher is interested.
b Developing specialty on the area or in the field.
,ﬁii) Studying the current research conducted in the selected area.
n) Selection of priority field of study
v)  Drawing analogy
vi) - Specification of the problem which is to be investigated.
Steps in Research Problem Formulatéon
i)  Statement of general problem
i)  Understanding the nature of problem
i) Literature survey
iv) Developing ideas through discussion
v) Rephrasing research problem

Discuss the different stages of evolution of scientific. studies. Also
discuss the technical and logical aspects of a scientific method.

[058 TU]

Solution:

Scientific sfudies have passed through different stage of evolutions and

the methods of scientific analysis have been made more and more refined
with growth of scientific studies.

Different stages of evolution of scientific studies

il

—

Random observation method ; |, this metho
with the process of observatiog and
concrete aim or hypothesis, The
or a thing or a relationship by ¢h
is discovered in this way,

d, the investigator goes
. eXperimentations without any
thvestigator discovers a new clcmc‘:{t
nce after many days of labour. X- ray

Systematic exploration ; |, this met

Jeave cverything 1o Chance S method,
way 1o explore new ”'“'P
i a phenomenon Unidey Hl;l

bui proceeds | the Investigator does not
OF n F'Wdh‘ a systematic und planned
i ,I! ‘ru‘luunuslup of vacious thetors volved
b wystematic expp, 4y Thiy iy Iprovoment over first method,

caploration Wllhuu[ i
makoes the “lw‘h’“)'illl‘t

oy - "
- the Mvestigation  bogins  the  BENCRy

Pt hypothosis. This fack of hypothesis

l“ / " '
Vipue i unfocussed.
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iii. ~ Hypothesis testing : In this method, specific hypothesis is formulated

and the investigation work is confined to testing the validity of the
hypothesis so formulated.

iv.  Experiment directed to systematic theory: In scientific §tud1es, th}S
method is considered as the most refined method of systematic
experiment. Under this method, some theory which has been tested aqd
found correct is taken into consideration on the basis of theory, certain
generalizations are made. Empirical observations are then made and
necessary data are collected to verify if the generalizations are correct
Newton's law of motion or Einstein's Relativity theory comes, under

this type of study.
Mnemonics — RSHE :l
Ram Says He is Expert
‘A/sp,ecfs of scientific method

Every scientific method of investigation is co
L. Technical aspects |

ii.  Logical aspects.

i. _Technical As ects : This aspects deals wi
\/’ P P

information and manipulation of phenom
observation.

mposed of two aspects.

th the collection of data or
cnon to allow an objective

ii. Logical Aspects : This as
" drawing of inference on
In general, a method 0
knowledge consists of follow
1.

pect comes at the time of generalizations or
the basis of collected information.

f investigation applied to a
ing two basic aspects.

The basic rules of investi
scientific mvestigation,

2. The technica] or applied part that pertains 1o the particular science
alone,

gation which is common to all types of

r

nderstand b

Y a hypothesis. What are the
qualities of 3

\\yo‘[kable hypothesis. Discuss the utilities of
hypothesis. ol \ ;/‘5}3‘ ' [TU 056, 071]
Solution: T ng j _
Hypothesis 8 7

A hypothesis is 3 tentative generalization, the validity of which remains
to be. tes?ed. In its clementary stage, a hypothesis may be any hunch, guess,
"Maginative idea which becomes the basis for action or investigatio™

AL

¢
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Goodeard Hatt states hypothesis as proposition which can be put to
test for determining its validity.
e Kerlinger states hypothesis as
relationship between two or more variables.

Wiiliam H. George considers theory as claborate hypothesis as it is
a generalization drawn from the theory itself and when it has been
tested and found correct, it becomes a part of theory itself.

a conjectural statement of the

Two basic criteria used in statements of a good hypothesis are:

i.  Statements about the relation between variables.
ii. Statements carrying clear implication for testing of stated relations.
These criteria imply ‘that hypothesis statements shouid refer to two or

more variables that are measurable or potentially measurable and that they
specify how these variables are related to each other.

Qualities of a workable hypothesis

iv.

In order to be a workable hypothesis, it must have followiﬁg qualities.

Specific : The hypothesis should not be too vague or general. It must be
specific and only serves as workable hypothesis. But the general
hyp(_)thesis may only serve as indicator of an area of study rather than
serving as a hypothesis.

Concepiually clear : It should be properly expressed and the
rese_arch.er should avoid those things which are certain in his mind. To
avoid this, following two considerations are to be taken.

*  The definition and terms used in the hypothesis should be those
which are commonly accepted terms and not researcher's own
creations,

. If new terms have to be used, their definitions and Meanings iu'
terms of already existing concepts, should be made clear.

Related to avajlabje technique : To test and verify the hyPOthesj
s

formulated, it has to be stated in such a way that it is easily testgq ang

verified by an gvailable technique. But those hypothesis are Uselegg

hypothesis which cannot be tested by an available technique.

mlta}t::pt{;nb?dy of a theory : It is desirable to fommlate‘ hynothesis
fut velp i rllrthel'aﬂce of an already formulated theory. It h)’pothesis
o ele adva:l.ldomly they cannot be developed as a broader theory, \
it lmaled sciences, the broader theory is forwarded baseq
a0 idation of the findings of different scientists working .
e Problems, |
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v. Capable of Empivical Test : The hypothcsis should be such that it can
be put to empirical test. Empirical test is necessary to achieve the
objectivity. Hypothesis shouldn't be moral judgment.

vi. Simple: The hypothesis should be simpie and to the point. Necessary
causes for the phenomenon are taken into account while formulating
the hypothesis.

Insight of the phenomenon is essential for simplicity
Utilities of hypothesis
The hypothesis helps the investigator in the following ways:
/1-;\7, It gives point to enquire
'2.) It helps in deciding direction in which to proceed.
l \;,) It help in selection of pertinent facts

\J 4. It helps in drawing specific conclusions.

1@5%& Define a problem. What are the guidelines to be followed in
~ selecting problems? Compare stating of croblems with sstting of
objectives and goal of research with suitabie examples. Give an
example to show fhe difference in the purpose ard problem of a
study. | \ﬁ/_ : L7y 063])
Solution: o | ‘

Problem & guidelines in selecting problems, see Q.No. 3

The expected answers to research queries are the objectives of ihe
stady. If the problems have been stated in negative sentences, then their
counter statements 1.e. positive sentetices are the objeciives of the study.

For instance, if the problem is stated as, 'is A deteriorainig?' Then the
research objective may be stated as: 'whether A will be improved'.

The convergent peint of the objective statement is the goal of the studv. As such.
it should be stated such as to reflect all the objectives formulated for the study.

In ‘studies carried out for client organizations. the objectives are
Sometimes stated as

a. Broad objectives b. Specific objectives

a)

The broad objective is stated in one or two paragraphs outlining the
broad perspective of the study.

h \ " v - . ~ ’
) Specific objectives are stated to specify the specific observations to

be made in the study. They are st.ltcd in numbers huto rably in
sequential order
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Example : In a survey for media impact on Propagation of population
Education in Nepal, the objectives were stated arc:

The Broad Objectives : The broad objectives of the survey is to find out the
proportion of population having access (o population education and the
proportion of those who knew about diffcrent media of population education. It is
known that all media of population education are not equally accessible to
population. Therefore, the objective is to identify the media which has been most |

effective in dissemination of knowledge about population education.

Specific objectives

The specific objectives formulated are

a.y To determine the proportion of population who have the
knowledge about population education in Nepal by Age, sex and
Ecological regions.

b. To determinc the components of population education commonly
understood by Age, Sex and their Educational attainments of the
respondents.

To ide“tif)f the ]:edia' that has been most effective in dissemination
of population education in view of respondents by A

. : : .
their Educational attainments, y Age, Sex and

Example of difference between purpose and problem of a study.
For instance, in Hurlocks study, An evaluation of ccrtain' Incentive
used in school works the purpose of the study was to throw light on h o
incentives in school. e use of
problems of the study was the question about
incentive and performance.
, Explain what you junderstand by Researcﬁ_

relation between

o
jevels of Research and rigor of analysis needeq fDescribe different
[ ,-&'H\'\f\\,, ve il g e Jevel'
Solution: T optlgned T (TR ,064]
Research ' T i
See Q. No. 4 ¢ OV ; |
|

Rigor in Research and ity jo, ol
The term Rigor refey, (
th 1
2] ' ' OXtent N |
to 'heb ﬁmc:z::::;i};fldr“luu-emenm 0 ‘:"“ll of the method employed according |
ave been scientifi o s :
hav They aro: htific method, Three levels of rigoy ;

L
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i,  First level: At this level, the method offers a qualitative and narrative
approach o the analysis of variables Such method offers minimum
scope for classification and enumeration of the variables.

The method would include authoritative opinion, the single case study
and narrative history.

Such method can be used for indicating important variables and the
hypothesis which might be tested through the use of rigerous methods.

ii. Second Level : At this level, the measurements particularly in more
quantitative form begin to play important part in the research method.

Method at this level of rigor would include survey research.
Longitudinal or time series analysis and uncontrolled experiments.

Here the emphasis is to measure and manipulate certain variables and to
establish relationships. Usually such a method enables s to agree that
something 1 related to something but seldom allows us to establish
causal relationship i.e. a cause B or if A then B.

iil. Third level : At this level the research is carried out nsing notions of -
scientific iethod as used in physical sciences.

Here the research 1s concerned with the manipulation of the variables
and establishments of causal relationships. Variables which have
critical or important impacts on what is being studied are investigated
aid the key relationships involved are stated and tested.

If the purpose of the research is to establish - why something happened?
What caused this to happen? the research at this level is necessary. This

involves experimentation in some form or another, either in laboratorics
or in controlled field setting.

@What is generalization? Give exam

ples of generalization. [TU 057)
Solution: LAY g

Generalization : The way
3 large population is call
inferences. Generalization

through which findings are made from a sample to
ed generalization. It is also known as drawing
is the last step in the scientific study.

The method of generalization may be broadly classified into two groups
A. Logical method B. Statistical method
Logical method

There are different types.of logical methods.



16 | Introduction to Research

a.

c.

B.

e”'lOd! I : .
Zlngrcc of connection i o
je

. Method of concomitant variatiop * This

Methods of Agreement : In this method, when two or more cases have
one and only condition in common, then that condition may be régarded

as the cause of the phenomenon.

Example : Suppose A + B + C is considered as the production of X and
C + D + E produces X then C is considered as the production of X_ Hiis
method is positive method. The method may be negative for th example

if A + B + C produces X and C + D + E produces X, and then C

produces X i.e. None C produces non X implying C produces X.

Method of Difference : This method is the combination of pesitive and

negative methods. In this method, if A+B + C produce X an A +B + C

produces X. Then C produces X.
Joint Variation : This is a combination of the methods of agreement

and difference.
Example : [f A + B+ Cproduce X. A + P + Q produce X: A + B + C

produce X then A & X are said to be causally connected. -

Method of Residues : In this method, if a phenomenon oceurs under
certain circumstances and it is known on the basis of previous

knowledge that a part of the phenomenon is causally connected with

some of the circumstances, then it is assumeq that- remaining
=4

phenomenon is also caudally connected with remaining circumstances

. [f ABCD produces W : ‘
Example: If P XYZ and BCp Produces XYZ. Then A
produces W.

: : : method is also k
itati nov ~
quantitative ‘mductllon. In this Mmethod, the positiy 0 v as
two factors 18 considered as g basis of dra ¢ correlation between
s " .
causally connected. wing inference that they are

Statistical method

This method of drawip, inference ;g
Jot only the Casual Onnecy; mathe
. on
he ca Ve by mythe
Thus the casugl c”""ﬁclinn b
y -~ mx + C

: matical in nature. 10 this
Of the factorg is stated but als© the
Matical relationships.

e Ny . K 3 N
Ween x ang y is expressed as:

- 4
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y = 2™ s ... (i)
The equation (i) shows thai x & y are linearly connected.

Equation (i1) shows that nature of the relationship is parabolic.
Equation (iii) shows that x & y are cxponentially connected.

11. What is research design? What are the basic principles of
designing a research? Also discuss the different sectors of
research design. [TU 068]

Solution:
Research design

Simply a research design is understood as a conceptual structure within
which research is conducted. It includes an outline of what the researcher wiil
do from writing the hypothesis and its operatlonal implication te the final
analysis of the data.

According to F.N. Kerlinger, it is the plan, structure and strategy of
investigation to obtain answers to research questions and to control varances.

The plan is overall scheme or program of the research. It includes an
outline of what the investigator do from hypothesis to operational implication
and final analysis.

The structure is the ouiline, the scheme, the paradigm (model) of the
operation of variables. It is more specific than plan.

~ Strategy includes the methods to be used to gather and analyze. It is
also more specific than the plan.

The basic principles of Research design oo\
i.  Defining the nature and scope of the problem. *
ii. Specifying the related vanable( -
1i. Excluding the variables not relevant f01 the Gmdxﬁ
iv. Formulation of logical hypothesns 1
Purpose of the Research Design B
“Lve  To provide answers to the research questlons
*  To control the variance.
Sectors of Research Deéign
Sample Design
¢  Defining the populaﬁon and sample units
Fixing the desired errors
Choosing the stages of the sampling
Choosing the nature of sampling for each stage of sampling
Determination of overall sample size
T
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o  Allocation of sample sizes at different stages of sampling and to
different strata or segments of the population.
Sample design is mostly used in survey research.
Design of Experiments

e  Defining the experimental units, treatments and their levels

e  Determination of replications to be used for each treatments

e Choosing of the strategies of allocating the treatments to

experimental units.

Strategies of allocating the treatments to experiments units are called
experimental designs. Some of the well known designs are completely
randomized block design, Randomized design, Latin square design,
Factorials designs based on different levels of treatments. Of these, factorial

" design controls most of the undesired variations and gives the pin - pointed
claborated results. Design of experiments is used mostly in experimental

researches.
12. What is research design? What considerations shouid be made to |
select appropriate research design? [TU 069]

Research design

See Q.No. 11

Considerations to be made to select ap
e  Means of obtaining information

o the avgilability and skills of the rescarche; and his staff
e  the objective of the problem to be studies T
e  the nature of the problem to be studied |
e  the availability of time and money for the

Propriate research design

i . resear
13. Explain the purposes of designing 5 | ch work .
ch ©Search. pijg

desj

Ans: ]I;or research design, see O.No 10
esearch design refers 1 .
) ! 0 the
integrate the different © Overall
logical way, thereh = Ponents of S‘Tﬂtegy that
bl Yr IOV, engury, the stugy ; S chosen to
problem constitutes (hg 1, '8 10 effacyy, Iy " @ coherent and
analysis of data, Rogey Uepring fo the oY Addregg o,
questions, and by, Ch degigy, dofin... cetion, o
a pla;m, structyye CSts, Vatiab|ee € st isurement and
ang .. es Stud
(,b[m.n answpg (6 1o srae of 0 y t.pr, research
U Gueq( lr:vcs‘lgﬂ ion g eClion methods. It is

or Problen, Conceived go as 1

the research
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The purposes of research design are:

(1) to provide answers to research questions

(i) to control variance under study

(i) to maximize variance of variable

(iv) to control extraneous variable

(v) to minimize eitor variance ,

A good research design deals mainly with aim, purposes, motives and

plan within the practical constramnts of location, time, money and

availability of staff.

In a good research design, all the components go together with each

other in a coherent way. The theoretical and conceptual framework

must be coherent with the research goals & purposes.

In the same way, the data gathering must fit with the research

purposes, conceptual & theoretical framework and method of data

analysis. -

Characterisiics of a good research design

(1)  Reliability: 1t is free from bias and it maximizes the reliability of
the data. '

(1) Objectivity: The findings obtained by the research should be
objective, It is possible by allowing more than one person to
agree between the final scores/conclusion of the research.

(i) It should get maximum relevant information to the research
problem. '

(iv) It should miniirive the influences of extraneous variables that are
not related to the study.

(v) Time & budget of the research project should be included.

(v) It should have the appropriate approach to be applied for
processing and analyzing the data.

(vii) It should have the good statistical design.

Research Method |

A-research method 1s a general framework guiding a research project.
Different methods can be used to tackle different questions. Research

design 1s a specific outline dealing how the chosen method will be
applied to answer a particular research question,

Similarities

(1) Research methods and Research
project. These both are thou
extending well into the study.
If a research is designed with a flaw, it affects on the choice of

research methods. Research design is directly connected with the
research method.

The rescarch method and research design should be selected in
such a way that one cannot violate the each other's basic

design both guide a research
ght of as a give-and-take process

(i)

(iii)
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assumption. Both of these minimizes the researcher's biases ang
should consider the time and budget of the research project.

Differences
esigr B

| Research Mcthod ' Research Design

methods are the | Research design is the overall

Research
- procedures the will be used fo | structure of the research.

collect and analyzedata. |
Focuses on what type of method |
are more ta ' planned and what kind of results
| arc expected from the research.
of | Focuses on what type of study is
planned and what kind of results
are expected fiom the research.
|
| Based on the research questions
orpioblem. _J
research design? Describe in brief "
[TU 070, 076] |

‘T
=)
&
=
i
o |
¥
=
=
=
~3
=)
®
@
=
-
=
| =1
(=%
<
=-

Focuses on what ype
| methods are more suitable to
collect and analyze the evidence

| negc_led.
Epends 0

|

e
1 the research design.

e

. - the variol v s of
X 1 59 the various type

What are _ )
ihe common sources of error in research design.

Solution:

Types of Resed

Single factor
complete Des!
Block Desigh: L

mplete Des!
Factorial designs

rch Design

on -Complete Randomized Design, Randomized
atin Square Design

gn: Balance Desiga. par

®
tially Balanced Design.

Inco

et is the layout of the conditions and schedules, under
are to be made. For instance one may observe 4
serving the phenomenon without taking part in the

d when observation method is used in collecting

..h the ob .
which -ampling ob

This 15 usually use

mformatlo _ .
the . 1t includes sample design as well as the methods 1© be

g esign: _ A
Staﬁstw”' - ginformanon and their analysis.
jgn: 1018 the layout of the producers of implemeﬂdﬂg the

aid destE® gkness
o* ¢ o " a e
crors in Rese eh Design: These errors are better understood 3 *
s in research design,

of meast remen
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Hallow effect : This is the tendency of rating an object in the constant
direction of a general impression of the object. If a person is believed to
be intelligent when he agrees with us, believing a man to be virtuous
because we like him are some examples in our day experiences. The
tendency to rate one characteristic of an individual is the hallow effect.

Hawthorne effect : It is concerned with the causes that make subjects
to change often, almost any change in the situation, any extra attention,
any experimental manipulation, or even the absence of manipulation
but the knowledge that a study is being done is enough to cause the
subjects to change in their performances, in short, so long we pay
attention to people, they will respond positively.

Source of constant errors in Ratings: Error of severity and error of
leniency_are two important sources of constant error. The general
tgrijdency to rate all individuals too low on all characteristics is the error
of severity and to rate high for individuals is error of leniency. In
former case, the rater is a tcugh marker and in latter case, the rater is

the good fellow who loves everybody and the love is reflected in the

ratings. VY o
'ﬁ?\ Define hypothesis. What are the main sodrces of hypotheéi%?
=g Explain the requisites of practicable hypothesis. [TU 068]
Answer |

For Hypothesis & requisites of practicable hypothesis.

See Q. 7

Sources of hypothesis

General culture : In social studies a hypothesis may be formulated
with the help of general pattern of culture. The culture has a great

influence upon the thinking process of people and hypothesis may be
formed to test one or more of these ideas

Scientific theory : A theory gives the basic idea of what has been
found to be correct. The knowled

corollaries. These
hypothesis. \

_ ge of helps to form generalization or
generalization and corollaries form part of a

Analogies : Sometimes, a hypothesis is formed from the analogy. A

similari ) _
milarity between two phenomena is observed at a circumstence. A

h.yp'othesis is then formulated to test whether two phenomena are
similar in other circumstances too.
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d. Pgrsonal Experiences : Sometimes, only a right individual see facts i
right perspective and formulates a hypothesis. Thus, for example, every
body had seen the falling of an apple from a tree, but Isaac Newton wa
only the person who could strike the idea about the force of gravitation.

about scientific method. What are the
erves that in days when he hears the cry
of crows, he often get letters. So he concludes that crying of crows|

brings the letters. Is this conclusions based on scientific method?
[TU 062]

Give reasons of your answer.

16. Discuss what you know
basic criteria? A man obs

‘Solution:
Scientific method and its basic criteria.
See Q.No. 1 ‘ |
he letters whenever he hears the cry of crows, be

er. It is not scientific method. But
tuitive

If a man gets t
concludes that crying of a _cro
it is the method of intuition

" ona
proposmons and oW1l F@fs & A
that. A o

To become scientific method, it has to out fill some basic critera such
rality, predictability,

. ability gene objectivity and system. But above
as ven « fulfill these criteria and therefore it is not a scientific

condition doesn

w bring a lett
because his natural inclinations and in

| experiences and feelings make him conclude

ethod. ) ¢
\} . cuss the meaning of research problem. How are they stated?
11 z:so discus the pitfalls of problem stating. [TU 062]
. k‘ roblem &-way of stating
,Reseﬁr‘:hp e b
i ee QNO- 3 ALy g
pitfalls of POV St |
. hoosing 2 proPlen; ‘th;lt. 15.t00 iafgf )4
choosing 2 P which is too complex for research at the level at which
* the gtudent 1S studying. o
. 1o due considerati ' :
, Not giving : 100 to time factor, This factor is important
because the research work is to be comp| o _ e
: pleted within the prescnrbed fl
seriod-
choose the problem ¢ . , .
L N matergal for which are not easily accessible

hoosing the problem, which i n .
¢ ‘ aterials are alreaq Which is not researchable because the gaufce gr
m ady destroyed or the methodology of investl'gﬂ“oﬂ is

qot yet developed
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@ What is inference ? Discuss different methods of making statistical
,'f" inference and generalization. [TU 064]

Inference

Inference is simply understood as process of drawing information to
reach to certain conclusion.

There are many ways of making inferences. But basically there are four
namely. .

a. Testing the nature of the distribution of the data.

b.  Testing the variability of the data

c. Estimation of unknown population parameter on the basis of
corresponding statistical based on sample

d. Testing the hypothesis about population parapeters..

a.  Testing nature of the distribution of the data
i. If mean = median = mode, the distribution is symmetrical
ii. If mean > median > mode, the distribution is positive skew
iil. Mean < median < mode, the distribution is negative skew.

b.  Testing the variability

To check the consiste‘figy/ variabili

. ty of the data, a measure called the
coefficient of variation is used. ‘

The coefficient of variation is defined as

CV.=<x 100
X
Higher the C.V., more is th 1abi

; ¢ vanability of the data and lesser the CVv,
more is the consistency of the data. _

3

. » "‘9‘ T_.‘ \ ";",‘ ) ’\.. '; 1»7. »

point or
I] .0 K
d. Method Jai} A \’.fj" , i
Us ASLVA By
therefortj1 ?tllg e Population ean p, and variance o are not known
e Y are to be estimateq by corresponding values from the samples
X and ¢ the
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E(X)=n
And E(s?) # ¢’
Where,

¥ s2 and o are computed by using the usual formula.
_ The notation E refer to the expectation which denotes the average of
the values obtained from the different possible samples of the same- siz
drawn from the population.
Mathematicailly, expectation is expressed as the sum of product of
values of a variable and their corresponding probabilities.
Thus, ' |

(X =X)= Z piXi |
i=1 ‘-

Where 4 |
p: = probability of the variable taking the value X; and |

_— n = number of sample elements

19_._,“ A drug company manufactures a new crop and claims that (a) its |
— mean effect is 6 hours (b) its effect is at least 6 hours and {c) its

effect is at most 6 hours. Write down the null and alternative |

hypothesis verify above claim and tests criterion to be used for |
: [TU 064]

testing above hypothesis.

Solution:

In statistical hypothesi ! .1 hypothesis is stated. The.n
against this hypothesi‘s, alternative hypot.hesm is c:uls.o stated. I-{m\ffever, u}
socia'l studies hypothesis are stated d_lrectl‘y. giving the directions 0
relationships between two or more variables under study _and thereforf
thesis formulated in social studies are usually the alternative hypothesis

s setting, first, @ nul

hypo |
set in statistical hypothesi$-
11 hypothesis |
i T’::a null hypothesis is gcnerally symbolized as Ho
. thod A with method B about its superiority and

to compare mer
If we are | the agsumption that both methods are equally good, thet

termed a8 the null hypothesis.

. about unknown value of a pacameter of a V"“_ial.)le
the statistics

arﬂlneters

i do
if we proce? n
this agsumption 15

L is a stateme?. ler investigati
pulath“ under investigation. Parameters are

ters of 8 . ble under investigation. Most commonly used
s C N T ™ . To AL
charat™ * d dard deviation of the variables such as heigh!

income,

gtan
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In Null hypothesis, we should always have 'equal to' sign. Null
hypothesis is the specific statement about the parameter.

Some examples

Suppose we want to test the hypothesis that the population mean () is
equal to the hypothesized mean (py) = 100. Then we would say that the Null

hypothesis is that the population mean is equal to the hypothesized mean 100
and symbolically we can express as

I'Igl H=H= i00

Suppose a new brand of sleeping tablets claims its effect as 7 hrs sleep.
This claim 1s a null hypothesis and stated as H, :u = 7, where p is the mean
effect of the tablet. Now suppose another brand of sleeping tablet claims its
effect as 8 hrs sleeps. Then to test whether there exists any significant
difference in effects of two brand, the null hypothesis is stated as

Ho: i — pa = 0 i.e. there is no difference in the mean effects.
Alternative hypothesis

If our sample results do not support the null hypothesis, we should
conclude that something else is true. What we conclude rejecting the null
hypothesis is known as alternative hypothesis. In other words, the set of
alternatives to the null hypothesis is referred to as the alternative hypothesis.

If we accept Hy, then we are rejecting H, and if we reject Hy, then we
are accepting H;. For Hy: pu = py = 100. We m

ay consider three positive
alternative hypothesis as follows:

Hpp# g
Hiip>pg
Hitp<py

If a.ltcrnative hypothesis is stated without pointing to a definite direction
of the difference, it is called two

tails. If it points only are direction, it 1s
called one tail. -

For instance, Suppose the claim that new brand of sleeping tablet gives
mean 7 hours sleep, is rejected and then the conclusions that can be drawn are
::her the mean effect is greater than 7 hours or less than 7 hours. If both of
abo

Ve lests are included in the alternative hypothesis, it is called two tails. On
the other hand,

if only on of above cases is stated, it is called one tail
alternative hypothesis. Thus two tail hypothesis is stated as '
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Hiip#7, Hip, - M2 # 0 one tail hypothesis is stated either ag

Hy:p>7o0r asH, u<7and so on. |

Alternative hypothesis is usually the one which one wishes to prove ap
the null hypothesis is the one which one wishes to disprove. Thus, a nul]

hypothesis represents the hypothesis we are trying to reject, and altemative‘
hypothesis represents all other possibilities.

. For above problem, we set the hypothesis as under

a. Hyp =6hrs
b. H]Il.l>6h.!'S
¢ Hy:p<6hr

\J\

20

Distinguish between
a. General and Applied
b.” Empirical and Analytical

C. Experimental and survey Research.,
Solution: |

[TU 2065]

4. General and Applied Research

General Resea_rch : The basic steps or methodologies to pe followed for the
general research are commop to all subjects.

Simply there are four levels

of general research depending on
intensities of investigation, They are

) Low level: It is qualitative in nature, O
~ every phenomenon are made

iii) Elementary level : At his level, the n
with numerical figures called indicato

iii) Basis level : At this level, b

nly subjective narrations of the

arrations or descriptiong are cited
IS 10 support the fact stateq
asis statistjca] descriptj

i) Higher Level : At this leve], g, fesearch is the analyt; '
- research, theorlef‘t are developed on the baS'S of fi di Ytc one, In this
then generalizations gpg Predictions gpe m dln INgs of the research
developed. Ade form the theories
Example : If we throw ap Unbiageq gie a
up. Here, the experimep Wing of .
. 3 and the happan;
mdrked a ) Dpen"lg Oflhe event 18
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Applicd Research : Applied rescarch aims at finding a solution for an
immediate problem.

This research may also be stated as the research done for the purpose of
getting the results that have immediate utility for the populatlorT or the
;rganization responsible tor sponsoring the research. Most of the project type

researches sponsored by the donor agencies fall 'in the category of the
research.

Example : A research on tapping the water from the surrounding hills of
Kathmandu valley for water supply to growing population of Kathmandu is
such type of research.

b. Empirical and analytical research

Empirical Research : This type of research is mainly based on primary data
generated through surveys, observations or experiments.

It relies on experience or observation alone, often without due regard
for system and theory. It is data based research, coming up with conclusions

which are capable of being verified by observation or experiment. We can
also call it as experimental type of research. In such

to get facts at first hand, at their source, and actively
things to stimulate the production of desired info
research, the researcher must first provide himself

a research it is necessary
to go about doing certain
rmation. In this type of
with a- working hypothesis

: ' materials concerned so ag
to bring forth the desired information,

Analytical Research - In analytical research, the researcher has to use facts
Or nforination  already available

» and analyze thege to make a critical

theories. For this purpose,
81t1ons on the bagig of the fi

indings of the research will
e, then these Propositions are tested ut similar situations. If the
Propositions made are confirmed afier lesting, theories are postulated and
generalizations are made from thege Postulated theories. Also in this type of
ady established theories are derived and

tested, If testing is found correct, another theory is formulated.
Generally analytic studiey

are mostly based on secondary data.

¢ Experimental and Survey Re

search
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Experimental Research

.If variables can be manipulated and controlled, the empirical researc ;
experimental one. S

This is the classical type of research through which research in physicq|
sciences for many years is done. The researcher expects to control or vary aj]
variables involved in the study at will. The usual approach is to hold al}
variables constant except one. By varying this one and monitoring challenges
in the output, the relationship between variables can be carefully studied and
documented. Mathematically, the approach is to use the following

relationships: Yy = f(X1, X2, weeevevmrisinn Xp)
where, y = dependent variable called output
f = the function

and X's , 1 = 1, 2 e n are independent variables called
uts. Then making all X, J # i constant, x; is made to vary and the effect of

inp
on y is observed and the recorded x'; 's are called intervening

the change in X;
variables.

Survey Research
Literal meaning of a survey is to take a look over something from a

high place. HowevVer, in scientific investigations, the word survey is used as a
rechnique Of investigation by direct observation of a phenomenon or

collection of information through interviews. '
At present, the survey research is done in broader sense to include the
ublished documents also. The survey is used for two quite

observations of p .y
s. The first is simply to describe current practices and

ifferent purpose
::zents. As such it may be termed polls.

A polling survey _is conrjerned mainly with the distribution of responses
or answers (0 any particular item. It can be used to determine the extent to

which certain practices are used.

The Second use of t_he Survey research is to analyze the facts. Analytic
surveys £° peyond the S‘mPle description of the current state ot: practice
Analytic surveyS may enable us o establish relationship between the'
variables involved, fthey do not demonstrate how thy are related. This is one
of the weakness 0! 8 Survey research. Survey is the quantitative type of
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Questions for Practice

.) Explain what you understand by R(l“aarch Write down the process of
- conducting research. .

@ Discuss what you understand by a hypothesis. What are the sources that |
help In building hypothesis. Also discuss the qualitles and utllitles of
hypothesis. \W R 'Ll‘l} Wi Ly ! k

What is Research? What are its levels? Descnbe thq ty,:es of ngor analysis
done in each level. FEg e

§ & "u?‘ g

What is generalization? Discuss different methods of generalizations.! [ BL
a Define research. What are the purposes of research? Describe the process
of research.

6. | Define problem. What's the criterion for a good probiem? What are the
basic guidelines to be followed in selecting a problem?

What is generalization? Give examples of analy’ocal method of
generalization. : Evs )

. What are the basic characteristics of a scientific method? What ar its mam
aspects? Give some examples.

é:l Research is explained by different persons-in different ways. Discuss the
speclfic nature Thtat fits to different views. Also describe Rigor & level of a
researcb = A

10 Define a problem What are the basic criteria for a problem to be good?
Also explain how problems are stated

’1 j Define Research. Also dnscuss what you know about level. and rlgors ol
" research leveis of rlgors of researc.h works

o~

P S— -
‘12; Whatis scientific method? What are its main characteristics?
( ;1% ? What are the main sources os knowledge? Describe the main

characteristics of a scientific method. Mr X finds that whenever a crow cries
at this house a message from abroad arrives to his house. Therefore he
concludes that the crying of a crow brings a message. Is his conclusion
based on scientific method? Give reasons for your answer.

@ Research has been defined in different ways. Give the definition that fits to
different views. Also write down a diagram which shows the different steps
followed in r? h actlvity Also discuss what you know about Rigor of a*

(research.) * {|(\f R. §
Give examples of problems, hypothesis and ob]e;tl\;fs What are the
guidelines to be followed in selecting problems?

16. \Define research. Explain the chief characteristics of a scientific research
Also, point out the purposes of research.
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19.
20.
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23.
24.
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26.

27
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W
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What does a research problem mean? What are the ways of understanding
a problem of research? Explain the guidelines suggested for the selection
of meaningful problem.

Define research hypothesis. What are the main scurces of hypothesis)
Explain the requisites of practicable hypothesis.

What do you understand by scientific research process? Explain various
steps involved in the scientific research process.

Discuss the meaning of research problems. How are they stated? Also
discuss the pitfails of problem stating.

Define Research and problem. How are they stated? Discuss pitfalls of
problems stating. \

pProcess of research in a diagram.

What is hypothesis? What prob_lems are involved in formulating research
hypothesis? (9 4

What is meaning of rigor of research? Explain different rigorous phase of
research. Can you link the phase of research rigor the levels of research?

What do you mean by research problem? What are cteps are to be followed
in identifying a research problem.

research problem. Also, describe the methods problem identification.

What do you mean by research questions? How it is related to research

search questions.

Define research objectives. Discuss its types. Discuss how the research
objectives are related to the research questions?

Define research hypothesis. What is difference between hypothesis setting
and hyDOthesls__Eagﬂng? Describe about different sources of hypothesis.

Define the terms hypothesis. Describe what are null and alternate
hypotheses? Explain which one is the researcher hypotheses to be? Why?

What does a design of experiment mean? How the rgsearch design ang

design of experiment related? Also, explain the Baslic Pf"?‘f"_"_” of design
of experiment,

Define research design. Describe on different types of research design,
\

LN
Q
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|
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