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Points to be discussed

* Scientific Decision-making?

 What is data,

* Types of data and examples

e Data collection methods

* Terms used in data collection and analysis
e Sampling techniques

e Statistics in data analysis

* Basic data analysis methods
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Scientific Decision Making

* Scientific decision-making : the scientific process of making decisions
based on evidence and data by adopting a systematic approach,
instead of decisions based on intuition or trial and-error

 We need Evidence........ Systematic approach.....Data

* Scientific decisions help to reduce the risk and form an analytical

process which leads to

e improve management efforts through already gathered
information

e predict the future of organization

e correct errors based on the results from the past



Scientific Decision-Making Model
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What is data

Data:
The literally meaning of data 1s factual information about observation or
experiment.
Data are what 1s actually recorded by the researcher.
Data are known facts or factual information.
Data are gathered body of facts.

Data refer to any observations or information collected during the research
process.

Datum: 1s the singular of Data; 1s used to refer to any single observation or any single
o
piece of information-e.g. age, any subject’s sex.

+ Generally speaking, we are cornered with many observations or information.
Information:
< Information 1s the knowledge derived from data/experience/study

< Data 1s raw material to derive information (Pauline Young, 1966)

(Ref: Scientific social surveys and research, 4thedition, New Jersey, Prentice Hall Inc.




Types of data

Level
* Primary data
e Secondary data

Arrangement

* Cross sectional data means that we have data from many units, at one point in
time

* Time series data means that we have data from one unit, over many points in
time

* Panel data (or time series cross section) means that we have data from many
units, over many points in time



Types of data ctd.

Data Types

Qualitative (Categorical)

o

Ordinal Nominal
(ordered) (not ordered)

Example: Example:
Test grade Nationality

Quantitative

o

Continuous Discrete
(can be divided) (can’t be divided)

Example: Example:
Distance Cats




Types of data ctd..
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Data collection methods

Data Collection Methods

Observation




Survey guestionnaire

< A questionnaire 1s a list of carefully structured questions, chosen
after considerable testing, with a view to elicit reliable responses
from a chosen sample. The aim 1s to find out what a selected group
of participants do, think or feel.

< There are two types of questionnaire.
1. Postal/Mail Questionnaire

2. Questionnaire to be filled by enumerator/interviewer




<+ Advantages of a postal questionnaire
1. Low cost
2. Easy to manage

<+ Disadvantages of a postal questionnaire

1. Low response rate

2. Doubtful response/not targeted response
3. Biased response

4. Less probing facilities

5. Less accuracy




Questionnaire to be filled by enumerator

+ There are two forms of questionnaire

| . Household Questionnaire (H Schedule)
2. Individual Questionnaire
-Advantages of having HH Questionnaire

a. Obtaining HH information
b. Identification of the targeted respondents
2. Individual Questionnaire

a. Questions related to Background information
b. Questions related to subject matter




Two Types of Questions (Question design)

< Questionnaire design 1s concerned with the type of
questions, their working, the reliability and validity of the
responses. Because designing questions 1s a crucial
element of many of the data collection method.

< There are two types of questions
1. Structured Questions (Close-ended Questions)

2. Unstructured Questions (Open-ended questions)




A sample questionnaire

Marital status

Soeio- demographie information

Never married

(Years) Married
Divorced

Widowed

D D Other ( specify)

6.
3. Religion I. If you ever married do you have children?

Yes D No D

Buddhist Il. If yes, Number of children

Christian

Islam

Hindu 7. What is your main occupation?

Other 8. Monthly Income from your occupation?
9.

Female

I. Any subsidiary occupations if any?

e [ O]

Il. What are those occupations?

4. Level of education

Never schooled

Primary ( Year 1 to Year 6)
Secondary (year 7 to year 10)
Ordinary Level (O/L)
Advance Level (A/L) Rs.
University & above

Ill. What is the monthly income from subsidiary occupations?

iV. What are the other sources of income? [ eg: Informal lending/from children)




Interview

Interview Method

< The term interview 1s constructed out of two words
‘inter + view’. View means to look at to have a
perception of and ‘inter’ means between two

objects or points.

« Therefore the interview refers to the act of
percerving as conducted between two separate
points or two separate persons.




+ There are several types of interview:

< 1. Face to face interview
2 one to one Interview
one to many
many o one . . % 2. voice to voice Interview
YOI AR YR CIVIERY < 3. Screen to Screen interview
< Another classification:
]. Structured or standardized interview
2. Unstructured or non-standardized interview

3. Semi-structured interview

4. In-depth mterview



Observation

+ This method entails sending observer to record what
actually happens whilst it 1s happening (e.g. Traffic
census).

< This 1s a self reporting and self administrative method of
data collection.

< Observation can take place 1n a laboratory setting or in a
natural setting. A natural setting 1s a “research
environment that would have existed had researchers
never studied 1t (vogt, 1993).




= Non-Participant Observation

Non-participant observation is to observe and record what people
do in terms of their actions and their behaviour without the
researcher being involved.

- The observer is separate from the activities taking place and the
subject of the research may or may not be aware that they are
being observed.

- Number of ways to do non-participant observation: looking or
observing, using video or a still camera.

< Participant Observation

< Is a method of collecting data where the researcher is
fully involved with the participants and the phenomena
being researched.

< An important method adopted in anthropological
research- heavily used in relation to ethnographic studies.




Experimental study

* An experimental study is a standard method of data collection that
involves the manipulation of the samples by applying some form of
treatment prior to data collection

Treated (Scholarship) Control (No scholarship)

Attendance 182 days (202) 151 days (202)

Test score average 78.3 54.7

Extra curriculum activities 6 2



Other methods

FOCUS GROUPS

< What are focus groups?

- Focus groups are group discussions that gathers together people from
similar backgrounds and experiences to discuss a specific topic of interest to
the researcher. The discussion is guided by a group leader (called a
moderator) who asks questions and tries to help the group to have a natural
and free conversation with each other.

- Focus groups are aimed at encouraging participants to talk with each
other, rather than answer questions back to the moderator.

- It also focused because the participants usually share a common
characteristic. This may be age, sex, educational background, religion, or
something directly related to the topic.

- The group interaction of focus groups is important because it gives us some
understanding of how the people are thinking about the topic.




Other methods

Case studies

A particular individual or a community or an object or an event or a
specific action, which is called a case, is an element in the data
collection.

Case study is a full description of the above selected case; eg.
women who had sexual harassments in the middle-east.

Semiotics/Semeotics
A small number of cases however cannot be easily generalized to a
larger population.

< Semiotics/Semeotics are the study of signs and symbols and

their use or interpretation. In other words, Semiotics can include
signs, logos, gestures and other linguistic and nonlinguistic
communication methods. As a word, semiotics derives from the Greek
sémeiotikos, which describes the action of interpreting signs. Eg.
pedestrian signs, traffic signs, toilets identifications etc.

Drawing boundaries as to what include in a case study and what to
exclude remains an issue; the major guide line here is to remember
what is it a case of

e.g. pedestrian crossing

Anthropologists, sociologists and ethnograpgers are using semiotics for
their anthropological, historical, archiological studies.




Terms used in data collection and analysis

* A population is the entire group that you want to draw conclusions
about (that interest an investigator). N can be very large or even
infinite

* A sample is an observed subset of population values with sample size
given by n (the specific group that you will collect data from)

Population and Sample
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Terms used in data collection and analysis

e Simple random sampling. With simple random sampling, every
element in the population has an equal chance of being selected as
part of the sample. ...

* Systematic sampling
* Stratified sampling Sampling Methods

e Cluster sampling by | | g
 Convenience sampling =
* Quota sampling

* Convenience sampling

* Snowball or referral sampling




Determining the sample size

 An important step in planning a statistical study.
* Part of designing a high-quality study.

* A study must be of adequate size, relatives to the
goal of the study.

* An under-sized study is a waste of resources for not
having the capability to produce useful result.

* An over-sized study uses more resources than
necessary.

* Different study designs need different methods of sample size
calculation and one formula cannot be used in all designs



Determining the sample size
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Determining the sample size
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Terms used in data collection and analysis

e Unit of Analysis (UoA): ( Study Unit ) - The major entity that is being
analyzed in a study. It can be defined as individuals (most common),
groups, social organizations and social artifacts.

* Unit of Observation (UoO): Individual, who is observed to collect data to
make conclusions regarding the Unit of Analysis. Most of the times these
two are coincide.

e Variable - is the characteristic of the individual to be measuredI or,
observed. (46\



Terms used in data collection and analysis

Parameter and Statistic
e A parameter is a specific characteristic of a population
* A statistic is a specific characteristic of a sample

Independent and dependent and controlled variables
* The independent variable is the one that is changed by the scientist.

* To insure a fair test, a good experiment has only ONE independent
variable
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Independent variable

Type of treatment (level)

Level 1

Low dose of the new
medication

Level 2

High dose of the new
medication

Level 3

Placebo

Apply different levels of
the independent variable

\—————————————

fm T T e e e e e — - === -

Dependent variable

Blood pressure

No change in blood
pressure

Blood pressure is
lowered

No change in blood
pressure

Measure the effect on the
dependent variable

~



Terms used in data collection and analysis

Mediator

* A mediator variable explains the relationship between two other
variables

Moderator

A moderator variable affects the direction or strength of the
relationship between two other variables



Independemt vaniable Dependent variable
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Terms used in data collection and analysis

Reliability

* Reliability refers to how consistently a method measures something. If the
same result can be consistently achieved by using the same methods under
the same circumstances, the measurement is considered reliable

* You measure the temperature of a liquid sample several times under
identical conditions. The thermometer displays the same temperature every
time, so the results are reliable

Tests to check for reliability
* Cronbach Alpha --- internal consistency (across items)
e Pearson correlation coefficient ---test—retest reliability (across time)



Terms used in data collection and analysis

Validity

* Validity refers to how accurately a method measures what it is intended
to measure. If research has high validity, that means it produces results

that correspond to real properties, characteristics, and variations in the
physical or social world

* High reliability is one indicator that a measurement is valid. If a method
is not reliable, it probably isn’t valid

e Validity is a judgment based on various types of evidence

* Ex: Validity can be estimated by comparing research results to other
relevant data or theories



Terms used in data collection and analysis

Data cleaning

e Data cleaning is the process of fixing or removing incorrect, corrupted,
incorrectly formatted, duplicate, or incomplete data within a dataset

Data editing

* Data editing is the application of checks to detect missing, invalid or

inconsistent entries or to point to data records that are potentially in
error



Data Analysis

» Data Analysis is the process of systematically applying statistical and/or logical
techniques to describe and illustrate, condense and recap, and evaluate data
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Descriptive Diagnostic
What happened? Why did it happen?




Data Analysis

Quantitative Data Analysis Methods

Z '?5 Descriptive Analysis

The first level of analysis, this helps
researchers find absolute numbers to
summarize individual variables and
find patterns.

A few examples are...

- Mean: numerical average

- Median: midpoint

- Mode: most common value

- Percentage: ratio as a fraction of 100
- Frequency: number of occurrences

- Range: highest and lowest values

D) . .
ar) Inferential Analysis

These complex analyses show the
relationships between multiple
variables to generalize results and
make predictions.

A few examples are...

- Correlation: describes the
relationship between 2 variables

- Regression: shows or predicts the
relationship between 2 variables

- Analysis of variance: tests the
extent to which 2+ groups differ



Data analysis

Qualitative Approach

e Qualitative Data Analysis: The qualitative data analysis method derives
data via words, symbols, pictures, and observations.

* This method doesn’t use statistics. The most common qualitative

methods include:
e Content Analysis, for analyzing behavioral and verbal data.
 Thematic Analysis, entails searching across a data set to identify, analyze, and
report repeated patterns.
* Narrative Analysis, for working with data culled from interviews, diaries, sur

 Grounded Theory, for developing causal explanations of a given event |
studying and extrapolating from one or more past cases.




Descriptive statistics
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Descriptive statistics

Numerical Presentation

Month
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

Tables

Revenue
$28,361
$14,744
$19,407
$15,891
$21,277
$21,530
$17,990
$21,838
$20,174
$20,025
$48,055
$24,318

Baseball |Basketball| Football Total

Male 13 15 20 48
Female 23 16 13 52
Total 36 31 33 100
Baseball |Basketball| Football Total

Male 36.11 48.39 60.61 36.11
Female 63.89 51.61 39.39 63.89
Total 100 100 100 100
Baseball |[Basketball| Football Total

Male 27.08 31.25 41.67 100.00

Female 44.23 30.77 25.00 100.00 g

Total 36 31 33 100

1K

‘ 0



Descriptive statistics

Method used in academic writing

Descriptive Statistics

Variable Obs Mean Std.Dev. Min Max
price 74 6165.257 2949.496 3291 15906
mpg 74 21.297 5.786 |2 41
rep78 69 3.406 .99 | 5
headroom 74 2.993 .846 846 5
trunk 74 13.757 4.277 5 23
weight 74 3019.459 777.194 1760 ARAN
length 74 187.932 22.266 142
turn 74 39.649 4.399 3]
displacement 74 197.297 91.837 79
gear_ratio 74 3.015 456 2.19
foreign 74 297 46 0 1




Inferential Analysis

* Correlation analysis in research is a statistical method used to
measure the strength of the linear relationship between two variables
and compute their association
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Inferential analysis

REGRESSION N

ANALYSIS
N/




Doing regression analysis in MS-Excel




Correlation vs Causation
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Advanced ldentification Strategies

 Randomized control Trial
 Randomized encouragement design
* Regression discontinuity design

* Instrumental variable approach

* Different in differences

* Fixed effect estimation

* Propensity score matching

e Causal Mediation Analysis



Thank you



