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Points to be discussed

• Scientific Decision-making?

• What is data,

• Types of data and examples

• Data collection methods

• Terms used in data collection and analysis

• Sampling techniques

• 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

• improve management efforts through already gathered

information

• predict the future of organization

• correct errors based on the results from the past





What is data



Types of data

Level
• Primary data

• 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.



Types of data ctd..

Cross section

Time series

Panel



Data collection methods



Survey questionnaire









A sample questionnaire



Interview





Observation





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

Measurement 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



Other methods



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)



Terms used in data collection and analysis

• 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

• Cluster sampling

• Convenience sampling

• Quota sampling

• Convenience sampling

• Snowball or referral sampling



Determining the sample size

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



Determining the sample size



Determining the sample size



Terms used in data collection and analysis



Terms used in data collection and analysis

Parameter and Statistic

• 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





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



A

B



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)

• 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

• 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

• 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



Data Analysis



Data analysis





Descriptive statistics



Descriptive statistics

Method used in academic writing



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



Inferential analysis



Doing regression analysis in MS-Excel



Correlation vs Causation



Advanced Identification Strategies

• Randomized control Trial

• Randomized encouragement design

• Regression discontinuity design

• Instrumental variable approach

• Different in differences

• Fixed effect estimation

• Propensity score matching

• Causal Mediation Analysis



Thank you


