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Quantitative Research: 
Paradigms, Research Designs, 

Data Collection Tools & Analysis
Dr. P. MUREDZI

Research in general

Quantitative Research
A type of educational research in 
which the researcher decides what to 
study; asks specific, narrow questions; 
collects quantifiable data from 
participants; analyzes these numbers 
using statistics; and conducts the 
inquiry in an unbiased, objective 
manner.

Quantitative Research
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DESCRIPTIVE RESEARCH
Characteristics of Quantitative Research

• An emphasis on collecting and analyzing
information in the form of numbers.

• An emphasis on collecting scores that 
measure distinct attributes of 
individuals and organizations.

• An emphasis on the procedures of 
comparing groups or relating factors 
about individuals or groups in surveys 
experiments & correlational studies.

Characteristics of Quantitative Methods in the 
Process of Research Key points in the classic debate

Quantitative research Qualitative research
The aim is to classify 
features, count them, and 
construct statistical models 
in an attempt to explain 
what is observed

The aim is a complete, 
detailed description

The researcher knows 
clearly in advance what 
he/she is looking for

The researcher may only 
know roughly in
advance what he/she is 
looking for

All aspects of the study are 
carefully designed before 

The design emerges as 
the study unfolds
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Key points in the classic debate
Quantitative research Qualitative research
The researcher uses tools 
such as questionnaires or 
equipment to collect
numerical data

The researcher is the 
data gathering 
instrument

Data are in the form of 
numbers and statistics

Data are in the form of 
words, pictures or
objects

Objective – seeks precise 
measurement and
analysis of target 
concepts, e.g. uses 

Subjective – individuals‘ 
interpretation of
events is important, e.g. 
uses participant

Predispositions of quantitative and 
qualitative modes of inquiry

Quantitative mode Qualitative mode

Assumptions
• Social facts have an 

objective reality
• Primacy of method
• Variables can be 

identified and
relationships measured

• Etic (outsider‘s point of 
view)

Assumptions
• Reality is socially 

constructed
• Primacy of subject 

matter
• Variables are complex, 

interwoven, and 
difficult to measure

• Emic (insider's point of 

Predispositions of quantitative and 
qualitative modes of inquiry

Quantitative mode Qualitative mode
Approach
• Begins with hypotheses and 

theories
• Manipulation and control
• Uses formal instruments
• Experimentation
• Deductive
• Component analysis
• Seeks consensus, the norm
• Reduces data to numerical 

indices
• Abstract language in write-up

Approach
• Ends with hypotheses and 

grounded theory
• Emergence and portrayal
• Researcher as instrument
• Naturalistic
• Inductive
• Searches for patterns
• Seeks pluralism, complexity
• Makes minor use of numerical 

indices
• Descriptive write-up

Method, Research, Approach and Design(Edmonds 
& Kennedy, 2012)
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As a workshop participant just do a self 
check right away….

RESEARCH PARADIGM
Rocco, Bliss, Gallagher and Perez-Prado 
(2003:19) define a paradigm as a ―world 
view‖. It is a ―basic set of beliefs or 
assumptions‖ that guides a researcher‘s 
inquiry. This implies that every researcher 
will approach research with a plethora of 
interlocking and sometimes contradicting 
philosophical assumptions and 
standpoints

The researcher‘s ontological beliefs
The nature of reality, which is explored 
through the researcher‘s answers to problems 
such as what is the nature of the world, 
including social phenomena; if reality is 
orderly or lawful; the existence of the natural 
social order; if reality is fixed and stable or 
constantly changing, and whether it is unitary 
or multiple; and if reality can be constructed 
by the individuals involved in the research 
situation (Creswell, 1998:76)

The researcher‘s epistemological 
beliefs

What is possible for one to know 
– the relationship of the 
researcher to what is being 
researched

Fayolle, Kyro and Ulijn (2005:136)
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Hierarchical order of a paradigm Differences between the positivist and 
interpretivist paradigms

Positivist Paradigm Interpretivist Paradigm

Tends to produce 
quantitative data

Tends to produce 
qualitative data

Uses large samples Uses small samples

Concerned with 
hypotheses testing

Concerned with 
generalizing theories

Data is highly specific 
and precise

Data is rich and subjective

Differences between the positivist and 
interpretivist paradigms

Positivist Paradigm Interpretivist Paradigm

Location is artificial Location is natural

Reliability is high Reliability is low

Validity is low Validity is high

Generalizes from 
sample to 

Generalizes from one 
setting to another

Research Design
The logic or master plan of a research that 
throws light on how the study is to be 
conducted. It shows how all of the major parts 
of the research study– the samples or groups, 
measures, treatments or programs, etc– work 
together in an attempt to address the research 
questions. According to Mouton (1996, p. 175) 
the research design serves to "plan, structure 
and execute" the research to maximise the 
"validity of the findings". Research design is 
similar to an architectural outline.
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Research Design Simple Jargon
What is a population? - the potential 
respondents of interest
What is a sample?-the respondents selected 
from population for study
What are units of analysis?- the sampling 
elements, often people or households (need to 
be clear which), but can be rats, words, and 
songs–any countable objects.
What is representativeness?- the extent to 
which sample is similar to the population on 
characteristics of interest for research.

Research Design Simple Jargon
What is a probability sample?- sample where 
all sampling units have a known non- zero 
probability of selection
What is a simple random sample?-all 
combinations of  sampling units with the 
specified sample size have  an equal chance of 
selection
What is a cluster sample?- sampling at two or 
more levels  (e.g. school, class, student) , 
usually require that  each individual has the 
same chance of selection overall.

Research Design Simple Jargon
What is stratified sampling?- sampling within 
subgroups of known  size that are relatively 
homogenous, to yield  more precise results 
than a simple random sample.
What is systematic sampling?- When the 
population can be placed in an ordered list, a 
systematic sample involves selecting a random 
start point and then selecting every kth 
individual where k=population size/sample 
size.

Quantitative Data Analysis
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Data Collection
Primary Data
Information collected directly from the 
subjects being studied, such are people, areas, 
or objects
Secondary Data
Information collected from other available 
sources, like recent censuses, or data collected 
by large scale national or world wide surveys, 
such as agriculture and industry surveys, 
demographic and health surveys, data of 
completed studies.

Collection & Analysis  Tools
Data Collection and Analysis Tools. Use 
the following tools to collect or analyze
data:  
• Stratification: A technique that 

separates data gathered from a variety 
of sources so that patterns can be seen.

• Survey: Data collected from targeted 
groups of people about their opinions, 
behaviour or knowledge.

Steps required to design and administer a 
questionnaire

• Defining the Objectives of the Study
• Define the target respondents and 

methods to reach them.
• Questionnaire Design
• Pilot Testing
• Questionnaire Administration
• Results Interpretation

Techniques of Collecting Quantitative 
Data

The choice of the best way to collect data
depends largely on the type of data to be
collected and the source of data. Before
starting to collect data, a researcher
should decide: A. What data to collect, B.
Where or from whom the data will be
obtain, C. What instrument/s or device/s
to use in collecting the data.
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Common means

The two most common means of 
collecting quantitative information are 
the self-administered questionnaire 
and the structured interview. 
Quantitative information may also be 
collected from secondary sources and 
service statistics.

(Fisher, et.al.,1991)

Common statistical components of 
quantitative methods

Mean
Standard deviation
Testing for Significant Differences between 
Two Means Using the t-Test (Independent 
Groups)
Testing for Significant Differences between 
Two Means Using the t-test (Dependent 
groups)
Testing for Differences between Means Using 
One-Way Analysis of Variance (ANOVA)
Correlation Coefficient

KEY POINTS FROM THE PRESENTATION
Quantitative methods deal with numbers and 
anything that is measurable in a systematic way of 
investigating phenomena.
-Three types of descriptive designs are observation, 
correlation and survey research.
-Likert Scale is the common rating scale widely used 
in questionnaires.
-There are two types of survey: cross sectional 
survey and longitudinal survey.
-Questionnaires are used widely due to their cost 
effectiveness and easier management nature.
-The t-test is used for significant differences between 
means for independent and dependent groups.

KEY POINTS FROM THE PRESENTATION
-Questionnaires are used widely due to 
their cost effectiveness and easier 
management nature.
-The t-test is used for significant 
differences between means for 
independent and dependent groups.
-ANOVA is used when comparing the 
means of more than two groups.
-Correlation coefficient is used to test the 
strength of relationship between two 
variables.
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End of Presentation

Thank You for 
Listening


