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-
 Quantitative research is one of the two fundamental research paradigms, alongside

qualitative research, and is the method of choice when you need measurable, objective,
statistically reliable data.
Whether you are testing a hypothesis, comparing groups, or predicting outcomes,
understanding quantitative research methods is essential to designing rigorous academic

_ studies.
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N
Quantitative research is the systematic process of collecting and analyzing

numerical data to describe phenomena, identify patterns, test hypotheses,
establish cause-and-effect relationships, and generalize findings to broader

populations.

It answers questions of how much, how many, how often, and to what extent.
\,
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-
« Unlike qualitative methods — which explore experiences, meanings, and motivations

through open-ended approaches — quantitative research relies on structured data
collection instruments, controlled variables, and statistical analysis techniques.
It is widely used across psychology, economics, sociology, education, healthcare,

marketing, and the natural sciences.
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* Quantitative research collects numerical data through structured methods, then

applies statistical techniques to draw conclusions that can be tested for
significance and replicated across settings.

i The purpose is almost always to either confirm or discard a pre-defined hypothesis.
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‘ Key terms in quantitative research: ol ol 4 duawidl alalhuaall |

Key Characteristics of
Quantitative Research

2 Objectivity: BN

Aims for neutrality,
minimizing bias with

]/ Numerical Data:

Deals with data
expressed numerically,
allowing counting,
measurement, and
statistical analysis.

standardized
instruments and
procedures.

2 Generalizability: 4 Statistical Analysis: .

Employs statistical methods
like descriptive (e.g., mean,
median) and inferential
{(e.g., hypothesis testing) to
analyze gquantitative data.

Seeks conclusions
applicable to a larger
population, often using

random sampling.

S Closed-Ended Questions:

In surveys and questionnaires,
quantitative research uses
predefined response options for

structured and standardized data
collection.
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rKey terms in quantitative research: |
 Variable: Any measurable characteristic that can take different values (e.g., age, income,
test score).
Hypothesis: A testable prediction about the relationship between variables.
 Operationalization: Translating an abstract concept into a measurable variable (e.g., ‘stress’
.= self-rating scores on a validated scale). )
,
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Key terms in quantitative research:

- Statistical significance: The probability that an observed result did not occur by

chance (typically p < 0.05).

 Generalizability: The extent to which findings from a sample can be applied to a

larger population.
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Characteristics of Quantitative Research:

1. Large, representative sample sizes. Quantitative studies require sufficient participants to
achieve statistical power and allow generalization of findings to the wider population.
2. Structured, standardized data collection. Data is gathered through fixed instruments (e.g.,

surveys with closed-ended questions, controlled experiments), ensuring consistency

. across all respondents. )
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3.

\

Characteristics of Quantitative Research:
Numerical, measurable variables. All data is expressed in numbers (counts,
scores, percentages, ratios), making it suitable for mathematical processing.
Hypothesis-driven design. Most quantitative studies begin with a clearly

formulated hypothesis that the research is designed to support or refute.
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Characteristics of Quantitative Research:

5. Statistical analysis. Results are analyzed using software such as SPSS, R, Stata, or

Python to produce objective, reproducible findings.
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Quantitative Research Questions:

5 STEPS TOWRITE A

QUANTITATIVE RESEARCH
QUESTION

ALIGN WITH

USE MEASURABLE
RESEARCH DESIGN

VARIABLES
Focus on variables Make sure your
STARTWITHA that can be quantified BE SPECIFIC AND question fits your TEST YOUR
CLEAR OBJECTIVE (e.g. income, test CONCISE method—whether QUESTION
scores, hours). Avoid it's a survey
Define the specific goal abstract or vague Write your question (descriptivelcc?mparati Check for clarity and
of your study in one terms. clearly and directly. ve) or experiment feasibility. Can the
sentence. What are you Avoid jargon. Make (cause-effect). question be answered
trying to measure, sure it identifies the with numerical data? Is
compare, or explain? \ o population, variables, it too broad or too
and context. narrow?
\, y
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g Well-crafted research questions are the foundation of any quantitative studly.

« They define the scope, determine the methodology, and guide statistical analysis.
Quantitative research questions are specific, measurable, and designed to be answered
through numerical data.

« There are three main types of quantitative research questions: Descriptive, Comparative,

and Relationship-based questions.
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1. Descriptive questions
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* Descriptive questions quantify variables and describe characteristics or trends within a
population. They often begin with ‘what,’ ‘how many, or ‘how often.’ For example:
«  What is the average screen time among university students aged 18-25?

«  How frequently do employees in hybrid roles work from home each week?

«  What percentage of patients with Type 2 diabetes adhere to prescribed exercise regimens?
. J
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2. Comparative questions
Comparative questions examine differences between two or more groups or conditions. For example:
. Is there a significant difference in academic performance between students who attend in-person
versus online classes?
. Do employees with flexible schedules report higher job satisfaction than those with fixed schedules?

. Are there measurable differences in recovery rates between patients receiving Drug A and Drug B?

: dijléo aliwi .2
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3. Relationship-based questions
Relationship-based questions explore correlations or associations between variables. For example:
«  What is the relationship between physical activity levels and depression scores in adults over
50?
 Is there a correlation between social media usage and sleep quality among teenagers?

. How does household income relate to children’s standardized test scores?
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How to write a strong quantitative research question
Follow these five steps to formulate a focused, answerable research question:
1. Define your objective. State in one sentence what problem or phenomenon you are
investigating.
2. ldentify your variables. Specify the independent variable (what you manipulate or observe)

L and dependent variable (what you measure).

! S84 a8 Jlgw &S &S
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3. Operationalize abstract concepts. For example, ‘stress’ might be operationalized as scores on

the Perceived Stress Scale; ‘academic performance’ as GPA.

4. Be specific. Replace ‘How does technology affect education?’ with ‘What is the effect of tablet

usage on math test scores among Grade 6 students?

5. Align with your research design. Ensure the question matches whether you plan to use an

experiment, survey, or correlational approach.
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‘ Types of Quantitative Research Methods: wyodl dadl (gib Elg.ii |

Descriptive
Research Design

Correlational Cross-Sectional

Research Design [§ ) Research Design

Longitudinal
Research Design

Dr. Raef Baraka
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p
 Quantitative research methods fall into two broad categories:

1. Primary quantitative research methods (data collected directly by the

researcher) and

2. Secondary quantitative research methods (data gathered from existing

sources).
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Primary quantitative research methods:: :aulgill duasll &l (G
1. Survey research: :auuadl &ilaaill
Method Description Best used when Example
<l agio «ngll alaaiwl JuAal Jllo
« Structured questionnaires|+ You nheed scalable|s Customer
Survey with closed-ended data from a large satisfaction survey
research qguestions administered to population using a 5-point
a sample, alhla alilu JI gliai +| Likert scale
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Primary quantitative research methods:: :aulgill duasll &l (G
2. Experimental research: ol Qaudl 2
Method Description Best used when Example
dadl agie gl aladiwl JAal Jlo

* Manipulation of one or more |, You need to establish [+ Testing a new drug vs.
independent variables to

cause and effect under placebo in a clinical
. measure effects on dependent
Experimental - .
variables; uses random controlled conditions trial
research .
assignment, . S . e
il Gl J cuadl apaai I gliad - | Julde aaa clgy Ll
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Primary quantitative research methods: :aulgill duasll &l (G
3. Quasi-experimental research: sl aww daddl .3
Method Description Best used when Example
dadl agie gl aladniwl JuAdai Jllo
« Similar to experiments but |, Random assignment is | ° Comparing test
. without full random scores of students in
Quasi- . o not feasible .
) : assighment; uses pre-existing two schools with
experimenta ' ilguiel rueill .
P groups, e \..’JI | vl different teaching
research , 1500
. guei ggn oSl gjhill alie - methods
il dlegana paniug iaols ilguc ahlial alhyya  4jjlés -
o «Lo1uo 63gago Juwpe a0 uwlhll
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Primary quantitative research methods:: :aulgill duasll &l (G
4. Correlational research: alddell oy 4
Method Description Best used when Example
<ol agie wungll aladiwl JAal Jlo
« Examines the relationship |+ You want to identify |+ Studying the
between two or more associations, hot correlation
Correlational
variables without causation between exercise
research
manipulation, Jlblgpdl aiaad aggd e frequency and BMI.
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Primary quantitative research methods:: :aulgill duasll &l (G
5. Descriptive research: wasagdl Gaudl .5
Method Description Best used when Example
<ol agie wungll alaaiwl JuAaai Jllo
« Measures and describes|* You want to |+ Measuring prevalence
variables at a single point characterize a of hypertension in
Descriptive
in time; no hypothesis population or adults aged 40-60.
research o .
fmyl required at outset, phenomenon. hon gloi)l jLudil yuba -
. 'ng A dipeiall wiayg sy | @uagi gp | Al relldl gl aall
5 dala U :0anlg duiej dhai Spolh gl dcgana |40 Ju amjlacl aglfi
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Primary quantitative research methods :
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6. Causal-comparative research:

:0Jlaadl- puuud] Sauldl .6

Method Description Best used when Example
dadl agie gl aladiwl JAadl Jllo
« Compares groups that|e The independent |+ Comparing career
differ on a variable that variable cannot be outcomes of
corcr::;sr::ive already occurred; no manipulated for graduates from
Gl manipulation, ethical or practical different degree
-u.u.;qu u.'i.ll c;nch.o:LoJI UJLﬁ.I . reasons. programs.
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Secondary quantitative research methods : :augilidl awesdl &adl (g
. Secondary research uses existing datasets rather than collecting new data, saving time and resources. A
Common secondary sources include:
« Government databases and national census data
* Peer-reviewed published studies and systematic reviews
* Institutional repositories and academic data archives
« Commercial databases (e.g., Statista, Bloomberg)
\ « Public health records and hospital registries y
g 3Jlgallg ciagll yags Loo 83130 ailily a2 (po Ui 83gagall alibdl cilegano sgilill cadl andiuy  «
.l Lo aailddl augilill jsbaall Jodi
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How to Conduct Quantitative Research: wyodl Gl clpp] awass

—

Differentiate
between
quantitative
and qualitative

—

Keep your
research
goals clear

BEST PRACTICES TO
CONDUCT QUANTITATIVE
RESEARCH

Choose a Keep the
suitable questions
sample size simple

& Il

& QuestionPro
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A well-executed quantitative study follows these stages in sequence:
1. Define the problem and research question. Identify your area of inquiry and frame a

specific, measurable question (see section above).

2. Review existing literature. Conduct a literature review to understand what is already
known, identify gaps, and inform your hypothesis. Tools like R Discovery can help you

discover relevant papers efficiently.

:21lil Jalpall 03 an JSuiw 3aiall drasll &igall guii
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rA well-executed quantitative study follows these stages in sequence (Cont.):

3. Develop your hypothesis. State a testable prediction: ‘There is a significant positive
correlation between daily aerobic exercise and self-reported mood scores.’

4, Choose your research design. Select the appropriate method (experiment, survey,

correlational study, etc.) based on your question and constraints.
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rA well-executed quantitative study follows these stages in sequence (Cont.):

5. Operationalize your variables. Define exactly how each concept will be measured
(instrument, scale, unit).

6. Select your sampling method and determine sample size. Choose a probability or non-
probability sampling technique (detailed below) and calculate the minimum sample size

needed for statistical power.

((alasd) gulidll Jalpall 0dm aun JSw 63aiall dresdl &igaull guii
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rA well-executed quantitative study follows these stages in sequence (Cont.):

7. Collect data. Administer surveys, run experiments, or gather observational data according to your
protocol.
Analyze data statistically. Apply appropriate descriptive and inferential statistics to your dataset.
Interpret and report results. Draw conclusions relative to your hypothesis, discuss limitations, and

present findings clearly.

g
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Advantages of Quantitative Research: ol aull Lilje

Quantitative Research ‘ Quantitative Research

Advantages Disadvantages
*+ Answers questions such as ‘how much? + (Generally more expensive and time
or ‘how many? consuming
+ Larger samples provides more statistically + Fixed questionnaire structure

robust/ decision making substance
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rAdvantages of Quantitative Research:

1. Obijectivity and replicability. Standardized procedures and numerical data reduce
personal bias. Other researchers can replicate the study to verify the results.

2. With a properly drawn probability sample, findings can be applied to the wider

population.

:asll ¢l Lo
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Advantages of Quantitative Research (Cont.):

3. Efficiency at scale. Surveys can reach thousands of respondents; statistical software

can process large datasets quickly.

4. Hypothesis testing. Formal statistical tests provide a structured, rigorous framework

for accepting or rejecting hypotheses.
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rAdvantages of Quantitative Research (Cont.):

5. Standardized measures allow results to be compared across studies, populations, and
time points.

6. Statistical precision. Results can be reported with confidence intervals and p-values,

giving consumers of research a clear sense of certainty.
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