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Series 1: Foundations of Statistics in Political Science
Series outline

1.1 The Nature and Scope of Statistics

1.1.1 Definition of Statistics
1.1.2 Branches of Statistics: Descriptive and Inferential
1.1.3 Importance of Statistics in Political Science

1.2 The Role of Statistics in Political Science

1.2.1 Application Areas of Statistics in Political Studies
1.2.2 Examples of Statistical Use in Political Phenomena
1.2.3 Limitations of Statistics in Political Analysis

1.3 Basic Statistical Concepts and Terminology

1.3.1 Data: Types and Sources

1.3.2 Variables: Qualitative and Quantitative
1.3.3 Population and Sample

1.3.4 Parameters and Statistics

1.4 The Statistical Process in Political Research

1.4.1 Steps in Statistical Investigation
1.4.2 Collection and Organisation of Political Data
1.4.3 Ethical Censiderations in Statistical Application

Introduction

Statistics is oftendescribed as the language of evidence, and in political science it provides the
tools for making sense of complex social realities. Imagine trying to analyse voter behaviour,
public opinion, or legislative patterns without a systematic way of organising and interpreting
information. This Series sets the foundation by showing you how statistics underpins the study of
political phenomena, offering clarity and precision where intuition alone may fall short.

The aim of this Series is to introduce you to the fundamental concepts of statistics and to
demonstrate their relevance to political science. By the end of the Series, you will be equipped
with the basic knowledge needed to define, explain, and apply statistical ideas in political
research and analysis.

We shall commence this Series by examining the nature and scope of statistics, including its
definition, branches, and importance to political science. Next, we will explore the role of
statistics in political studies, highlighting areas of application and limitations. Following that, we
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will move on to basic statistical concepts and terminology such as data, variables, populations,
and samples. Finally, we will wrap up by considering the statistical process in political research,
including steps of investigation, data collection, organisation, and ethical considerations.

Series Learning Qutcomes

Upon completing this Series, you should be able to:
SLO 2.1 define statistics and distinguish between its descriptive and inferential branches,
SLO 2.2 explain the importance of statistics to political science,

SLO 2.3 analyse the role of statistics in political studies by identifying application areas and
limitations,

SLO 2.4 describe key statistical concepts including data, variables, population; sample,
parameters, and statistics,

SLO 2.5 demonstrate the steps involved in conducting a statistical investigation in political
research, and

SLO 2.6 evaluate ethical considerations in the application of statistics to political
phenomena.

1.1 The Nature and Scope of Statistics
1.1.1 Definition of Statistics

Statistics refers to the science of collecting, organising, analysing, and interpreting data in order
to make informed decisions. In pelitical science, statistics provides a systematic way of
understanding political behaviour, institutions, and processes. It transforms raw information into
meaningful insights that can guide policy and research.

For example, when:studying voter turnout, statistics helps us move beyond anecdotal
impressions to measurable evidence. By applying statistical methods, we can identify patterns,
compare regions, and evaluate the effectiveness of political campaigns.

Fill in the blank: Statisti¢s is the science of , organising, analysing, and interpreting
data.
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Figure 1.1 Statistical Process Cycle

Diagram showing the cycle of statistical processes: collection, organisation, analysis,
interpretation, and decision-making. Caption: Figure 1.1 Statistical process cycle

1.1.2 Branches of Statistics: Descriptive and Inferential

Descriptive statistics are methods used to summarise and present data in a clear and
understandable form. This includes measures such as averages, percentages, and graphical
displays. In political science, descriptive statistics might be used to present the proportion of
votes won by different parties in an election.

Inferential statistics involve techniques that allow us to make generalisations or predictions
about a population based on a sample. For instance, opinion polls use inferential statistics to
estimate the likely outcome of an election by studying a smaller group of voters.

-
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Fill in the blank: statistics summarise data, while inferential statistics make
generalisations about populations.

Descriptive Statistics Inferential Statistics
Summarizes and organizes data Draws conclusions and makes
« Measures of Central Tendency predictions about a population a
(Mean, Median, Mode) population based a sample
* Measures of Variability * Hypohesis Testing
(Range, Standard Devation) ¢ Confidence Intervals

* Graphs and Charts

(Hisstorams, Bar Graphs) * Regression Analysis

Table 1.1 Comparison of Descriptive and Inferential Statistics

Caption: Table 1.1 Comparison of descriptive and inferential statistics Description: A table
contrasting descriptive statistics (summarising data) and inferential statistics (drawing
conclusions).

1.1.3 Importance of Statistics in Political Science

Statistics is vital in political science because it provides evidence-based insights into political
phenomena. It helps scholars and practitioners to:

Identify trends in voter behaviour,
)

e LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Evaluate the effectiveness of policies,
Analyse public opinion, and
Support decision-making with reliable data.

Without statistics, political analysis would rely heavily on speculation or subjective judgement.
By applying statistical methods, political scientists can ensure that their conclusions are credible
and verifiable.

Fill in the blank: Statistics ensures that political analysis is based on rather than
speculation.

Box 1.1 Selected applications of statistics in
political science

» Voter Behaviour Analysis

Public Opnion Polling and Surveys

Policy Evaluation and Impact Assessment
Electoral Forecasting and Demograhics
International Relations and Conflict Studies

Caption: Box 1.1 Selected applications of statistics in political science Description: A boxed list
highlighting areas such as voter behaviour, policy evaluation, and public opinion analysis.
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Pilot questions 1.1
Which term refers to the science of collecting, organising, analysing, and interpreting data?
What is the main difference between descriptive and inferential statistics?
Give one example of how descriptive statistics can be applied in political science.
Why are inferential statistics important in opinion polling?

State one reason why statistics reason why statistics is essential in is essential in political
analysis political analysis.

1.2 The Role of Statistics in Political Science
1.2.1 Application Areas of Statistics in Political Studies

Application areas refer to the specific fields or contexts where statistics is used to support
political analysis. In political science, statistics is applied in studying voter behaviour, analysing
legislative activities, evaluating government policies, and measuring public opinion. For
example, election commissions rely on statistical methods to present accurate results, while
researchers use surveys and statistical tools to understand citizens’ attitudes towards governance.

Fill in the blank: Election commissions rely on methods to present accurate results.
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Box 1.2 Selected application areas of
statistics in political science

» Voter Behaviour Analysis

e Legislative Analysis and Roll-Call Voting
Studies

* Policy Evaluation and Impact Assessment
* Public Opnion Polling and Measurement
» Electroal Forcaasing

Caption: Box 1.2 Selected application areas of statistics in political science Description: A boxed
list highlighting voter behaviour, legislative analysis, policy evaluation, and public opinion
measurement.

1.2.2 Examples of Statistical Use in Political Phenomena

Statistics is often used to explain or predict political phenomena. For instance, opinion polls
employ sampling techniques to estimate the likely outcome of elections. Regression analysis can
be used to study the relationship between economic conditions and voting patterns. Similarly,
time-series analysis helps track changes in public approval ratings over time. These examples
show how statistics provides tools for both description and prediction in political science.
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Fill in the blank: Regression analysis can be used to study the relationship between

conditions and voting patterns.

Polling & Surveys

» Voter Preferences
* Public Opinion
 Election Forcaasing

Regression Analysis

* Predictive Models
* Causality (e.g. Policy Impact
¢ Factor Identification

& 2| [ al\[a =

Time-Series Analysis

¢ Trend Analysis
* Event Impact Over Time
¢ Economic Indicators

X J - B

Figure 1.2
Examples of Statistical
Applications in Political Phonommna

Diagram showing examples of statistical applications in political phenomena (polling,
regression, time-series). Caption: Figure 1.2 Examples of statistical applications in political
phenomena

1.2.3 Limitations of Statistics in Political Analysis

While statistics is powerful, it has limitations. Limitations are the boundaries or constraints that
affect the accuracy or usefulness of statistical analysis. In political science, limitations may arise
from biased sampling, incomplete data, or misinterpretation of results. For example, if a survey
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excludes rural populations, the findings may not represent the entire electorate. Moreover,
statistics cannot fully capture qualitative aspects such as political ideology or cultural values.

Fill in the blank: Statistics cannot fully capture qualitative aspects such as political or
cultural values.

Table 1.2 Limitations of Statistics in
Political Analysis

Category Description

Data Issues  Biased Sampling

e Incolplete or Reliicable Data
Methoholigial Challenges | ¢ Corrlation vs. Causion

* Model Deperdency

e Mistterprtation by Non-Experts

Interpetation Risks Confirmation Bias
e Inability to Capture Qualitative
Scope Limitations Aspects Etical and Contextual
Factors

Caption: Table 1.2 Limitations of statistics in political analysis Description: A table listing
limitations such as biased sampling, incomplete data, misinterpretation, and inability to capture
qualitative aspects.

Pilot questions 1.2
Identify two application areas of statistics in political science.
-
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Which statistical technique is commonly used in opinion polls?
Give one example of how regression analysis can be applied in political studies.
What is one limitation of statistics when dealing with qualitative aspects of politics?

Why might incomplete data affect the reliability of statistical analysis?

1.3 Basic Statistical Concepts and Terminology

1.3.1 Data: Types and Sources

Data are raw facts, figures, or information collected for analysis. In political science, data may
include election results, survey responses, or legislative records. Data can be classified into two
main types: quantitative data, which are numerical and measurable (such as the number of
votes cast), and qualitative data, which are descriptive and categorical (such aspolitical party
affiliation).

Sources of data in political science include government records, surveys, censuses, and
international databases. For example, the national electoral commission provides official election
data, while opinion polls generate survey data.

Fill in the blank: Quantitative data are , while qualitative data are descriptive and
categorical.
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Data Type

Description/Examples

Typical Sources

Numerical data, counts,

and measurements. Examples:
Election results percentages,
demggrathic statistics,
econoomic indicators, public
public opinion poll numbers

Governnent census
data, commissions,
public ouplilion
surveys,

aconcion poll
datesstes

Goverment census

data commissions, public
oupliion surveys,
intemational organizations
(e.e.ph, of World, UN)
academic datesets

Qualittive Data

Non-numercal

Examples: Interview
discussions, field notes,
documents, speeches,
open-ended survey responses

Non-numeral, descriptive
data

Interview trancripts,
focus group dield notes,
historical documents,
media-ceneded survey
responses

In-delph interviews,
archival research,
media monitoring,
etghongeiptic studies,
focus groups
content grount
analysis of texts

Table 1.3 Types and Sources of Data in Political Science

Caption: Table 1.3 Types and sources of data in political science Description: A table showing
quantitative vs qualitative data, with examples and sources.

1.3.2 Variables: Qualitative and Quantitative

A variable is any characteristic or attribute that can take different values. In political science,
variables may include age, gender, party preference, or voting frequency.

Qualitative variables classify individuals into categories, such as political ideology (liberal,
conservative). Quantitative variables measure numerical values, such as the percentage of voter
turnout.

Fill in the blank: A variable is any

-
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Figure 1.3 Examples of
Qualittaive and dite Variables

Diagram showing examples of qualitative and quantitative variables in political science. Caption:
Figure 1.3 Examples of qualitative and quantitative variables

1.3.3 Population and Sample

Population refers to the entire group of individuals or items under study, while a sample is a
subset of the population selected for analysis. For example, the population might be all registered
voters in a country, while the sample could be 1,000 voters surveyed before an election.

Sampling is essential because studying the entire population is often impractical. A well-chosen
sample allows researchers to make valid inferences about the population.
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Fill in the blank: A sample is a of the population selected for analysis.

Population

Plate 1.1 illustration of Population and Sample
Y
‘OER

Image showing population vs sample (e.g., a large group of people with a smaller highlighted
group). Caption: Plate 1.1 Illustration of population and sample

1.3.4 Parameters and Statistics

A parameter is a numerical value that describes a characteristic of a population, while a statistic
is a numerical value that describes a characteristic of a sample. For example, the average age of
all voters in a country is a parameter, while the average age of voters in a survey sample is a
statistic.

-
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Parameters are usually unknown and estimated using statistics. This distinction is crucial in
political science research, where conclusions about populations are often drawn from sample
data.

Fill in the blank: A parameter describes a population, while a describes a sample.

Box 1.3 Distinction Between Parameters
and Statistics

Parameters (Population) Statistics (Sample)
* Characteristics of a population » Characteristics of a sample
* Fixed values, often unknown e Variable values, calculated
from data
e Examples: Population mean (u), * Examples: Sample mean (x),
Population standard devatation (o) Population stavaciation s)

Table 1.3 Parameters vs. Statistics

Caption: Box 1.3 Distinction between parameters and statistics Description: A boxed explanation
highlighting the difference between parameters (population) and statistics (sample).

Pilot questions 1.3
Define data and give one example of quantitative data in political science.
P
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What is the difference between qualitative and quantitative variables?
Explain the meaning of population in political research.
What is a sample, and why is it important?

Distinguish between a parameter and a statistic with examples.

1.4 The Statistical Process in Political Research

1.4.1 Steps in Statistical Investigation

A statistical investigation is a systematic process of collecting, organising, analysing, and
interpreting data to answer specific questions. In political science, this process helps researchers
study phenomena such as voter behaviour, policy outcomes, or legislative performance. The
steps usually include:

Defining the problem or research question,

Collecting relevant data,

Organising and summarising the data,

Analysing the data using appropriate statistical methods, and
Interpreting the results to draw meaningful conclusions.

For example, if the research question‘is about the impact of campaign spending on election
outcomes, the process begins withddentifying the variables, collecting spending and voting data,
and then applying statistical techniques to analyse the relationship.

Fill in the blank: The first step in a statistical investigation is to the problem or
research question.
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Figure 1.4 Steps in Statistical Investigation
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Diagram showing the five steps of statistical investigation in political research. Caption: Figure
1.4 Steps in statistical investigation

1.4.2 Collection and Organisation of Political Data

Data collection refers to the process of gathering information from relevant sources. In political
science, data may be collected through surveys, interviews, government records, or observation.
The quality of data depends on the accuracy of the instruments used and the representativeness
of the sample.

Organisation of data involves arranging the collected information in a systematic way, often
using tables, charts, or databases. This makes the data easier to summarise and analyse. For

)
et
LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



instance, election results can be organised into tables showing votes by region, or graphs
showing turnout trends.

Fill in the blank: Organising data into or charts makes it easier to summarise and
analyse.

Table 1.4 Methods of Collecting and
Organising Political Data

Method of Collection Method of Organisation

Surveys and Polls C@ . % Tables and Spreadssheds

* Interviews/Focus Groups @Q $ ﬁ Charts and Graphs

)

Official Records/Government ﬁn . % Databases (e..g. SQL, Access)
Data

Media Monitoring/Social Media * |Z8) Content Analysis Software

Field Research/Observation 59“9% . {'%) ZSGelcg?raphiclnformation Systems

Table 1.4 Methods of Collecting and Organising Political Data

OUER

Open Educational Resource

Caption: Table 1.4 Methods of collecting and organising political data Description: A table
listing methods such as surveys, interviews, government records, and organisation tools like
tables, charts, and databases.

1.4.3 Ethical Considerations in Statistical Application
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Ethical considerations are principles that guide responsible use of statistics. In political science,
ethics ensures that data are collected and analysed fairly, without manipulation or bias.
Researchers must respect confidentiality, avoid misrepresentation, and ensure transparency in
reporting.

For example, when conducting opinion polls, it is unethical to deliberately exclude certain
groups to favour a particular outcome. Similarly, presenting misleading graphs or selective
statistics undermines the credibility of political research.

Fill in the blank: Ethical considerations in statistics require researchers to avoid or bias
in data collection and analysis.

Box 1.4 Ethical Principles in Statistical Application

[%% Confidenuility and Privacy

Eé Informed Consent

él‘é Objectiivity and Avoidade of Bias

|!!| Transparency

|/.|\,’Q Accuracy in Reporting

. of|°1|o Fairness and Equitaible Treatment of
AllA '
Subjects

Box 1.4 Ethical Principles in Statistical Application

OER

Open Educational Resot

Caption: Box 1.4 Ethical principles in statistical application Description: A boxed list of ethical
principles such as confidentiality, fairness, transparency, and avoidance of bias.
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Pilot questions 1.4
List the five main steps in a statistical investigation.
What is the first step in conducting a statistical investigation?
Give two methods of collecting political data.
Why is organising data important in political research?

State one ethical principle that should guide statistical application in political science.

Series Summary

This Series has introduced you to the foundations of statistics in political seience, highlighting its
importance as a tool for evidence-based analysis. We began by examining the nature and scope
of statistics, distinguishing between descriptive and inferential approaches. Then we explored the
role of statistics in political studies, identifying application areas, examples of use, and
limitations. Following that, we considered basic statistical coneepts and terminology, including
data, variables, populations, samples, parameters, and statistics. Finally, we discussed the
statistical process in political research, focusing on the steps of investigation, data collection and
organisation, and ethical considerations.

By engaging with these topics, you should new be able to define statistics and its branches,
explain its importance to political science, analyse its role and limitations, describe key statistical
concepts, demonstrate the steps of statistical investigation, and evaluate ethical principles in
applying statistics. These abilities directly reflect the Series Learning Outcomes and provide you
with a strong foundation for subsequent Series in this course.

Glossary of Terms
Data: Raw facts, figures, or information collected for analysis.

Descriptive statistics: Methods used to summarise and present data clearly, such as averages
and percentages.

Inferential statistics: Techniques used to make generalisations or predictions about a
population based on a sample.

Limitations: Boundaries or constraints that affect the accuracy or usefulness of statistical
analysis.

Parameter: A numerical value that describes a characteristic of a population.
Population: The entire group of individuals or items under study.

Sample: A subset of the population selected for analysis.

Statistic: A numerical value that describes a characteristic of a sample.

Statistical investigation: A systematic process of collecting, organising, analysing, and
interpreting data.

-
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Variable: Any characteristic or attribute that can take different values, either qualitative or
quantitative.

Concept Check Questions [Series 1]
Objective questions

Define statistics. (Linked to SLO 2.1)

Which branch of statistics summarises data? (Linked to SLO 2.1)

What term refers to the entire group under study? (Linked to SLO 2.4)

Which value describes a sample characteristic? (Linked to SLO 2.4)

Identify one ethical principle in statistical application. (Linked to SLO 2.6)
Short-answer questions
Explain why statistics is important in political science. (Linked to SLO 2.2)
Give one example of how statistics is applied in political studies: (Linked to SLO 2.3)
Distinguish between qualitative and quantitative variables with examples. (Linked to SLO 2.4)
State two steps in a statistical investigation. (Linked to SLO 2.5)
Why might biased sampling affect political analysis? (Linked to SLO 2.3)
Long-answer questions

Analyse the role of statistics in political science, highlighting both its applications and
limitations. (Linked to SLO 2.3)

Basic response: Statistics is used to study voter behaviour, policy outcomes, and public
opinion, but limitations include biased sampling and inability to capture qualitative
aspects.

Value-added response: Beyond these, statistics also supports comparative political studies,
international relations, and predictive modelling. However, ethical concerns and
contextualdifferences must be considered to avoid misrepresentation.

Demonstrate the steps of a statistical investigation in political research, using an example of
voter turnout analysis. (Linked to SLO 2.5)

Basie response: Steps include defining the problem, collecting data, organising data,
analysing results, and interpreting findings.

Value-added response: In voter turnout analysis, researchers may use stratified sampling,
apply regression techniques to identify influencing factors, and evaluate ethical issues
such as confidentiality of respondents.

Answers to Concept Check Questions [Series 1]
Statistics is the science of collecting, organising, analysing, and interpreting data.
-
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Descriptive statistics.

Population.

Statistic.

Confidentiality, fairness, transparency, or avoidance of bias.

Statistics provides evidence-based insights into political phenomena, ensuring credibility and
reliability.

Opinion polls use sampling to predict election outcomes.

Qualitative variables classify categories (e.g., party preference), while quantitative variables
measure numerical values (e.g., voter turnout).

Defining the problem and collecting data.
Biased sampling leads to results that do not represent the entire population.
See long-answer responses above.

See long-answer responses above.

Answers to Pilot Questions [Series 1]
Part 1.1
Collecting, organising, analysing; and interpreting data.
Descriptive statistics summarise data; inferential statistics make generalisations.
Proportion of votes won by patties.
Opinion polls.
Evidence.
Part 1.2
Voter behaviour, legislative analysis.
Sampling techniques.
Relationship between economic conditions and voting patterns.
Qualitative aspects such as ideology.
Reliability is reduced.
Part1.3
Raw facts; number of votes cast.
Qualitative variables classify categories; quantitative variables measure numbers.
Entire group under study.
3
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Subset of population.
Parameter describes population; statistic describes sample.
Part 1.4
Define problem, collect data, organise data, analyse data, interpret results.
Define the problem.
Surveys, interviews.
Easier to summarise and analyse.

Confidentiality, fairness, transparency, avoidance of bias.
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Series 2: Summarising Political Information with
Statistical Tools

Series outline

2.1 Organising Political Data

2.1.1 Importance of data organisation
2.1.2 Methods of arranging data
2.1.3 Tabular presentation of political information

2.2 Frequency Distribution in Political Studies

2.2.1 Concept of frequency distribution
2.2.2 Construction of frequency tables
2.2.3 Applications of frequency distribution in political analysis

2.3 Graphical Representation of Political Information

2.3.1 Types of graphs used in statistics
2.3.2 Advantages and limitations of graphical representation
2.3.3 Practical uses of graphs in political science

2.4 Comparative Tools for Summarisation

2.4.1 Cross-tabulation of political data
2.4.2 Combining tables and graphs for deeper insight
2.4.3 Case examples of summarisation in political research

Introduction

In the last Series, we explored the foundations of statistics in political science, focusing on its
nature, scope; and essential concepts. Building on that knowledge, this Series turns to the
practical tools that allow us to summarise political information in clear and meaningful ways.
Summarisation 1s crucial because raw data alone can be overwhelming, and without proper
organisation it is difficult to identify patterns or draw conclusions.

The aim of this Series is to equip you with the skills to organise, present, and interpret political
data using statistical tools such as tables, frequency distributions, and graphs. By mastering these
techniques, you will be able to transform complex information into accessible formats that
support analysis and decision-making in political studies.

We shall commence this Series by examining how political data can be organised and presented
in tabular form. Next, we will explore frequency distributions and learn how to construct and
apply them in political analysis. Following that, we will move on to graphical representation,
-
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considering the types of graphs, their advantages, and their practical uses. Finally, we will wrap
up by studying comparative tools such as cross-tabulation and combined presentations, using
case examples to demonstrate how these methods enhance political research.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 2.1 explain the importance of organising political data and demonstrate methods of
tabular presentation,

SLO 2.2 define frequency distribution and construct frequency tables for political
information,

SLO 2.3 analyse applications of frequency distribution in political studies,

SLO 2.4 describe different types of graphs used in statistics and evaluate their advantages
and limitations,

SLO 2.5 apply graphical methods to summarise political information effectively, and

SLO 2.6 demonstrate the use of comparative tools such as cross-tabulation and combined
presentations in political research.

2.1 Organising Political Data

2.1.1 Importance of data organisation

Data organisation refers to the systematic arrangement of collected information so that it can be
easily understood and analysed: In political science, organised data allows researchers to identify
trends, compare results, and make evidence-based conclusions. Without organisation, raw data
can be overwhelming and may lead to misinterpretation.

For example, election results presented in a structured table make it easier to see which party
won in each region compared to a long list of unarranged figures.

Fill in the blank: data allows researchers to identify trends and make evidence-based
conclusions.

-
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Box 2.1 Benefits of Organsing
Political Data
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Clarity: Easier understanding of complex
information.

Accessiblity: Quick retrieval and use
data.

Compariaible: Facilitates cross-
cross-dataset analysis.

Reliabiity: Ensures data accuracy and
truisstherietts

Informed Decision-Making: Supports evidence-based
policies

B ©

UER

Box 2.1 Benefits of Organising Political Data SpEkabons e

Caption: Box 2.1 Benefits of organising political data Description: A boxed list highlighting
clarity, accessibility, comparability, and reliability as benefits of data organisation.

2.1.2 Methods of arranging data

There are several methods of arranging data, including chronological order, geographical
grouping, and categorical classification. Chronological arrangement places data in time
sequence, such as voter turnout across different election years. Geographical grouping organises
data by location, such as votes by state or constituency. Categorical classification groups data by
attributes, such as political party or gender.
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Each method serves a specific purpose, and the choice depends on the research question. For
instance, if the aim is to study regional voting behaviour, geographical grouping is most
appropriate.

Fill in the blank: When studying regional voting behaviour, grouping is the most
appropriate method of arranging data.

Table 2.1 Methods of Arraning
Political Data

Method Description Examples

Chronlogical | Arraning data by time seque| Election results over decades,
(date, year, event event Presidential approval ratings
order) by moflative actions
timeline

Geographial Arraning data by location | Legislative action tiounte)
(country, state, city,
city, region)

Voter turrout by state, Political party affiliation,
GDP per capita by country | Issue-based voting blocs
Policy adoption across cities| Goverment types

Categorical Arranting by defined groups | Government types
types

Table 2.1 Methods of Arraning Political Data

7 OER

Open Educational Resour

Caption: Table 2.1 Methods of arranging political data Description: A table comparing
chronological, geographical, and categorical methods with examples.

2.1.3 Tabular presentation of political information
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Tabular presentation is the arrangement of data into rows and columns, making it easier to read
and interpret. Tables are widely used in political science to summarise large amounts of
information. For example, a table showing the number of seats won by each party in parliament
provides a clear overview of election outcomes.

Tables can be simple, showing raw figures, or complex, including percentages and comparative
statistics. They are particularly useful when dealing with large datasets, as they condense
information into a manageable format.

Fill in the blank: presentation arranges data into rows and columns for easier
interpretation.

2024 General Election Results by Region and Party Afflication

Region Party Alpha | Party Alpha | Party Beta | Total
(Seats Won) | (Seats Won) | (Seats Won) | Seats

North 45 30 35 150
South 30 20 60 50
West 20 20 20 165
Total 80 80 75 315

Figure 2.1 Example of Tabular Presentation of Political Information
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Diagram showing an example of a table summarising election results by party and region.
Caption: Figure 2.1 Example of tabular presentation of political information
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Pilot questions 2.1
What is meant by data organisation in political science?
State two benefits of organising political data.
Identify three methods of arranging data.
Which method of arranging data is most suitable for studying regional voting behaviour?

What is tabular presentation, and why is it useful in political science?

2.2 Frequency Distribution in Political Studies
2.2.1 Concept of frequency distribution

A frequency distribution is a statistical tool that shows how often each value or category occurs
within a dataset. In political science, it helps to summarise large amounts of information by
grouping data into classes or categories. For example, if we collect data on voter turnout across
constituencies, a frequency distribution can show how many constituencies fall within specific
turnout ranges.

This method makes it easier to identify patterns, such as whether most constituencies have high
or low voter participation.

Fill in the blank: A frequency distribution shows how often each or category occurs
within a dataset.
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Frequency Distribution of Voter
Turntout Across Consttuuncies
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Figure 2.2 Example of Frequency Distribution in Voter Turntout
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Diagram showing a simple frequency distribution of voter turnout ranges. Caption: Figure 2.2
Example of frequency distribution in voter turnout

2.2.2 Construction of frequency tables

A frequency table is a tabular arrangement that displays data values alongside their frequencies.
To construct a frequency table, the following steps are usually taken:

Decide on the categories or class intervals,
Count the number of observations in each category,
Record the frequencies in a table format.

-
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For instance, when analysing the ages of parliamentarians, we can group ages into intervals (e.g.,
30-39, 40-49) and record how many fall into each group.

Fill in the blank: A frequency table displays data values alongside their

Table 2.2
Frequency Distribution of Parliamentariars by
Age Group
Age Interval Frequency
(Years) (Number of Parliamentrians)
25-35 45 98 135
36-45 56-55 | 135 87
Over 75 6675 | 30 15

Table 2.2 Example of frequency table for ages of parilamentarians

Caption: Table 2.2 Example of frequency table for ages of parliamentarians Description: A table
showing age intervals and corresponding frequencies.

2.2.3 Applications of frequency distribution in political analysis

Frequency distributions are widely applied in political analysis. They can be used to study voter
turnout, analyse survey responses, or examine legislative voting patterns. For example, a
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frequency distribution of survey responses can reveal the proportion of citizens who support,
oppose, or remain neutral about a policy.

This tool is particularly useful for identifying dominant trends and comparing categories. It
allows political scientists to move beyond individual data points and focus on overall patterns.

Fill in the blank: Frequency distributions are useful for identifying trends and
comparing categories in political analysis.

Box 2.2 Applications of Frequency
Distribution in Political Science

Voter Turnout Analysis: Examine turnont rates by
demograhics or regions.

Q Survey Responses: Summrize opinions on policy issues

SN
N

Legislative Voting Patterns: Analyze how often
politcians vote together politicians vote together

=

Public Opnion Trends: Track changes in attitudes
over time

ﬁ Election Results: Display distribution of votes acmng candag
candidates

Box 2.2 Applications of Frequency Distribution in Political Science

OE
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Caption: Box 2.2 Applications of frequency distribution in political science Description: A
boxed list highlighting voter turnout analysis, survey responses, and legislative voting patterns.

Pilot questions 2.2
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What is a frequency distribution?

State the steps involved in constructing a frequency table.

Give one example of how frequency distribution can be applied in political science.
Why are frequency distributions useful in analysing survey responses?

What does a frequency table display alongside data values?

2.3 Graphical Representation of Political Information
2.3.1 Types of graphs used in statistics

Graphs are visual tools that display data in a way that is easy to interpret. In political science,
graphs are often used to present election results, survey findings, or legislative voting patterns.
Common types include bar graphs, which compare categories-such as votes by party, line
graphs, which show trends over time such as approval ratings, and pie charts, which illustrate
proportions such as the share of seats held by different parties.

Graphs help to simplify complex datasets and make comparisons meote intuitive.

Fill in the blank: A chart is useful for showing proportions such as the share of seats
held by parties.
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Figure 2.3 Types of Graphs Used in Political Science

Diagram showing examples of bar graph, line graph, and pie chart applied to political data.
Caption: Figure 2.3 Types of graphs used in political science

2.3.2 Advantages and limitations of graphical representation

Graphical representation has several advantages. It makes data easier to understand, highlights
trends quickly, and allows for effective comparisons. For example, a line graph of voter turnout
across multiple elections immediately shows whether participation is rising or falling.

However, graphs also have limitations. Poorly designed graphs can mislead, exaggerate
differences, or hide important details. For instance, using inappropriate scales may distort the
true picture of political data.

-
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Fill in the blank: Graphs can mislead if inappropriate are used in their design.

Box 2.3

Advantages and Limitations of
Graphical Representation

Limitations

= Clarity and Understanding: Miselading Scales: Can
Simplifies complex data distort perceptions

A Trend Identification:
and shifts over time

Trend Identifcation: Reveals Oversipmplication: May hide
Al patterns and shifts over nuances and details
time

|L[| Comparison: Easily shows
ot differences between groups

Box 2.3 Advantages and Limitations of Graphical Representation

OER

Caption: Box 2.3 Advantages and limitations of graphical representation Description: A boxed
list showing advantages (clarity, trend identification, comparison) and limitations (misleading
scales, oversimplification).

2.3.3 Practical uses of graphs in political science

Graphs are widely applied in political science research and practice. They are used to present
election results to the public, illustrate survey findings in reports, and support arguments in
academic publications. For example, a pie chart showing the distribution of parliamentary seats
helps citizens quickly grasp the balance of power among parties.
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In addition, graphs are often used in comparative studies, such as comparing voter turnout across
regions or tracking policy approval ratings over time.

Fill in the blank: A pie chart showing parliamentary seats helps citizens quickly grasp the
of power among parties.

Pariamentary Seat Distribution
by Political Party

Majority Party
(45%) \

Main Opposition
(30%)

Alliance Party
15%)

Independent Bloc

(6%) Other Small Parties

(4%)

Plate 2.1 Pie chart of pariamentary seat distribution @

Image showing a pie chart of parliamentary seat distribution among political parties. Caption:
Plate 2.1 Pie chart of parliamentary seat distribution

Pilot questions 2.3
Name three types of graphs commonly used in political science.
What is one advantage of using graphs to present political data?

-
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State one limitation of graphical representation.
Give an example of how graphs are used in political science practice.

Which type of graph is best suited to show proportions?

2.4 Comparative Tools for Summarisation
2.4.1 Cross-tabulation of political data

Cross-tabulation is a method of summarising data by comparing two or more variables in a
table format. In political science, it is often used to examine relationships between demographic
characteristics and political behaviour. For example, a cross-tabulation might show how age
groups differ in their voting preferences.

This tool allows researchers to identify patterns of association and provides deeper insights than
single-variable summaries.

Fill in the blank: Cross-tabulation compares two or more in a table format.
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Table 2.3 Cross-Tabulation of
Age Group and Voting Preference

Age Group Party Party Party Total
(Years) Beta Gamma
18-30 120 80 80 50 250
31-45 150 10 10 70
46-60 130 160 160 90
Over 60 80 150 150 40
Total 480 500 500 270 1230

Table 2.3 Example of cross-tabulation of age group and voting preference

Caption: Table 2.3 Example of cross-tabulation of age group and voting preference Description:
A table showing age groups (rows) and voting preferences (columns).

2.4.2 Combining tables and graphs for deeper insight

Combining tables and graphs provides a more comprehensive view of political data. Tables
present precise figures, while graphs highlight trends and comparisons visually. For instance,
election results can be shown in a table for accuracy and in a bar graph for quick visual
comparison.

This dual approach ensures that both detail-oriented readers and those seeking quick insights can
benefit from the presentation.
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Fill in the blank: Tables present precise figures, while highlight trends and
comparisons visually.

Votes by Party
Election Results (2024

General Election

Votes (%) | Seats | Seats Visualised As i:,
45% 150 | —> £
Party A 30B 30% | 100 >
25% 80
Total 100% | 330
Figure 2.4

Combining Tables and Graphs for Deeper Insight

Diagram showing election results presented in both a table and a bar graph. Caption: Figure 2.4
Combining tables and graphs for deeper insight

2.4.3 Case examples of summarisation in political research

Case examples demonstrate how summarisation tools are applied in real political research. For
instance, a study of voter turnout may use frequency tables to show turnout ranges, graphs to
illustrate trends over time, and cross-tabulations to compare turnout by gender and age.

o
) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



These examples highlight the importance of using multiple tools together to provide a fuller
picture of political phenomena.

Fill in the blank: Case examples highlight the importance of using tools together to
provide a fuller picture.

Box 2.4 Case Examples of Summarisation in Political Research

o |u/f1ﬁ Voter Turntout Analysis: Summarising turwrut rates by demograbhics,
(agentify paricipation trends

* ol Survey Response Summarisation: poll data to region, gier) to identify
pardidates

Survey Response Summarisation: Aggregting tuublic opinion on policy
issues or candidates

Legislative Voiting Comparisons: Condensing voting records of
of politicians or parties to analyze idological alignment or
coehision

i ©

Election Results Reporting: Providing ovote counts counts, seat
distributions, and regional breakdowns in a mor accessible
format

<®

Content Analysis of Speeches: Quantficing the frequency of keywords or
themes in political discourse to understand messaging
messaging

Box 2.4 Case Examples of Summarisation in Political Research

Open Educational Resource

Caption: Box 2.4 Case examples of summarisation in political research Description: A boxed list
showing examples such as voter turnout analysis, survey response summarisation, and legislative
voting comparisons.

Pilot questions 2.4
What is cross-tabulation, and how is it used in political science?
il
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Why is it useful to combine tables and graphs when presenting political data?
Give one example of how summarisation tools are applied in political research.
What do tables provide that graphs may not?

What do case examples of summarisation highlight?

Series Summary

This Series has focused on the practical tools used to summarise political information, showing
how raw data can be transformed into clear and meaningful formats. We'began by discussing the
importance of organising political data and explored methods such as chronological,
geographical, and categorical arrangements, with emphasis on tabular presentation. Then we
examined frequency distributions, learning how to construct frequency tables and apply them to
political studies. Following that, we considered graphical representation, identifying types of
graphs, their advantages and limitations, and their practical uses in political science. Finally, we
explored comparative tools such as cross-tabulation, combined presentations, and case examples
that demonstrate how multiple summarisation methods can be applied together.

By engaging with these topics, you should now be able to explain the importance of organising
political data, construct frequency tables, analyse applications of frequency distributions,
evaluate graphical methods, apply graphs effectively, and demonstrate comparative tools such as
cross-tabulation. These abilities directly reflect the Series Learning Outcomes and prepare you
for deeper statistical analysis in subsequent Series.

Glossary of Terms

Bar graph: A graph that uses rectangular bars to compare categories of data.

Categorical classification: A method of arranging data by grouping it into categories such as
party or gender.

Cross-tabulation: A table that compares two or more variables to identify relationships.

Frequency distribution: A statistical tool showing how often each value or category occurs
within a dataset.

Frequency table: A table displaying data values alongside their frequencies.

Graph: A visual tool used to display data for easier interpretation.

Line graph: A graph that shows trends over time using connected points.

Pie chart: A circular graph divided into slices to show proportions.

Tabular presentation: The arrangement of data into rows and columns for clarity.

Concept Check Questions [Series 2]
Objective questions

Which method arranges data into rows and columns? (Linked to SLO 2.1)
What does a frequency table display alongside data values? (Linked to SLO 2.2)
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Name one type of graph commonly used in political science. (Linked to SLO 2.4)
What tool compares two or more variables in a table format? (Linked to SLO 2.6)
Which type of graph is best suited to show proportions? (Linked to SLO 2.5)

Short-answer questions

Explain why organising political data is important. (Linked to SLO 2.1)

State the steps involved in constructing a frequency table. (Linked to SLO 2.2)

Give one example of how frequency distribution can be applied in political science:(Linked to
SLO 2.3)

What is one limitation of graphical representation? (Linked to SLO 2.4)

Why is it useful to combine tables and graphs when presenting political data? (Linked to SL.O
2.6)

Long-answer questions

Analyse the advantages and limitations of graphical representation in political science, using
examples. (Linked to SLO 2.4)

Basic response: Graphs simplify data and highlight trends, but poor design can mislead or
oversimplify.

Value-added response: Graphs also enhance communication in public reports and
comparative studies, but ethical responsibility in design is essential to avoid distortion.

Demonstrate how summarisation tools such as tables, frequency distributions, graphs, and cross-
tabulations can be applied together in a political research study. (Linked to SLO 2.6)

Basic response: Tables provide precise figures, graphs show trends, frequency distributions
summarise categories, and cross-tabulations reveal relationships.

Value-added response: In a voter turnout study, tables can show turnout by region, graphs
can illustrate trends over time, frequency distributions can group turnout ranges, and
cross-tabulations can compare turnout by age and gender, providing a comprehensive
analysis.

Answers to Concept Check Questions [Series 2]

Tabular presentation.

Frequencies.

Bar graph, line graph, or pie chart.

Cross-tabulation.

Pie chart.

It makes data clear, accessible, and reliable for analysis.

Decide categories, count observations, record frequencies.

Analysing voter turnout ranges across constituencies.

Misleading scales or oversimplification.

Tables provide detail, graphs highlight trends, together they offer deeper insight.
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See long-answer responses above.
See long-answer responses above.

Answers to Pilot Questions [Series 2]
Part 2.1

Systematic arrangement of collected information.
Clarity, accessibility, comparability, reliability.
Chronological, geographical, categorical.
Geographical grouping.

Arrangement of data into rows and columns.

Part 2.2

A statistical tool showing how often values occur.

Decide categories, count observations, record frequencies.
Voter turnout analysis.

They reveal proportions of responses.

Frequencies.

Part 2.3

Bar graph, line graph, pie chart.

Easier understanding and trend identification.
Misleading scales.

Presenting election results-or survey findings.
Pie chart.

Part 2.4

A table comparing variables such as age and voting preference.
Tables provide detail, graphs highlight trends.

Voter turnoutanalysis using multiple tools.

Precise figures.

Importance of using multiple tools together.

)
o LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Series 3: Frequency Distributions, Tables, and
Graphical Representation

Series outline

3.1 Understanding Frequency Distributions

3.1.1 Definition and purpose of frequency distributions
3.1.2 Types of frequency distributions (discrete and continuous)
3.1.3 Steps in constructing frequency distributions

3.2 Working with Statistical Tables

3.2.1 Structure and components of statistical tables
3.2.2 Simple and complex tables in political science
3.2.3 Advantages and limitations of tabular presentation

3.3 Graphical Representation of Data

3.3.1 Types of graphs (bar, line, pie, histogram, polygon)
3.3.2 Guidelines for effective graphical presentation
3.3.3 Applications of graphs in political analysis

3.4 Comparative Use of Tables and Graphs

3.4.1 Integrating tables and graphs for comprehensive analysis
3.4.2 Case examples of combined presentation in political research
3.4.3 Evaluating effectiveness of summarisation tools

Introduction

In the previous Series, we examined how political information can be organised and summarised
using statistical tools'such as tables, frequency distributions, and graphs. This Series builds on
that foundation by focusing more deeply on the construction and interpretation of these tools.
Frequency distributions, tables, and graphical representations are essential because they
transform raw political data into formats that reveal patterns, trends, and relationships clearly.

The aim of this Series is to strengthen your ability to construct, interpret, and evaluate frequency
distributions, statistical tables, and graphs, and to apply them effectively in political analysis. By
mastering these skills, you will be able to present political information in ways that are both
accurate and accessible.

We shall commence this Series by exploring the definition, purpose, and types of frequency
distributions, followed by the steps involved in constructing them. Next, we will move on to
statistical tables, examining their structure, types, and advantages. Following that, we will study
o
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graphical representation, considering different types of graphs, guidelines for effective
presentation, and their applications in political science. Finally, we will conclude with

comparative use of tables and graphs, integrating them for comprehensive analysis and
evaluating their effectiveness through case examples.

Series Learning Outcomes
Upon completing this Series, you should be able to:
SLO 3.1 define frequency distributions and explain their purpose in political analysis,
SLO 3.2 distinguish between discrete and continuous frequency distributions,
SLO 3.3 demonstrate the steps involved in constructing frequency distributions,
SLO 3.4 describe the structure and components of statistical tables,
SLO 3.5 differentiate between simple and complex tables in political science,
SLO 3.6 evaluate the advantages and limitations of tabular presentation,
SLO 3.7 identify and explain different types of graphs used in statistics,
SLO 3.8 apply guidelines for effective graphical presentation,
SLO 3.9 analyse applications of graphs in political analysis,
SLO 3.10 demonstrate how to integrate tables and graphs for comprehensive analysis, and

SLO 3.11 evaluate case examples of combined presentation in political research.

3.1 Understanding Frequency Distributions

3.1.1 Definition.and purpose of frequency distributions

A frequency distribution is a statistical arrangement that shows how often each value or
category occursina dataset. In.political science, it is particularly useful for summarising large
amounts of information into a clear and manageable format. For example, if we collect data on
voter turnout across constituencies, a frequency distribution can reveal how many constituencies
fall within specific turnout ranges.

The purpose of frequency distributions is to simplify data, highlight patterns, and make
comparisons easier. They allow researchers to see whether most values cluster around certain
points or spread widely across categories.

Fill in the blank: A frequency distribution shows how often each or category occurs in
a dataset.
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Frequency Distribution of Voter Turnout Across
Constituntcies
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Figure 3.1 Example of Frequency Distribution in Voter Turnout
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Diagram showing a simple frequency distribution of voter turnout ranges. Caption: Figure 3.1
Example of frequency distribution in voter turnout

3.1.2 Types of frequency distributions (discrete and continuous)
Frequency distributions can be classified into two main types:

Discrete frequency distribution: This deals with data that take distinct, separate values. For
example, the number of seats won by each political party in parliament is discrete
because seats are counted in whole numbers.

-
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Continuous frequency distribution: This deals with data that can take any value within a
range. For instance, voter turnout percentages are continuous because they can vary
smoothly between 0 and 100.

Fill in the blank: The number of seats won by each party is an example of a frequency
distribution.

Table 3.1 Types of
Frequency Distributions

Type Description Political Science

Examples
Discrete Data can only take ¢ Number of votes for a candidat
specific, separaic spearate values, * Number seats won by party
often whole numbers| often whole numbers. + Count of protest events
Continuous Data of take any * Voter turtout percentage (e.g, 3.5

value within a given range; ¢ Approval rating (e.g, 62.7%)
* Time (in months) in office

Table 3.1 Types of frequency distributions with examples

OER

Caption: Table 3.1 Types of frequency distributions with examples Description: A table
comparing discrete and continuous frequency distributions with political science examples

3.1.3 Steps in constructing frequency distributions
Constructing a frequency distribution involves several steps:
-
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Identify the dataset to be summarised.

Decide on the number of classes or intervals.
Determine the class width (range of each interval).
Tally the data into the appropriate classes.

Record the frequencies in a table or chart.

For example, when analysing ages of parliamentarians, we may group ages into intervals (3039,
40-49, etc.) and count how many fall into each group.

Fill in the blank: The range of each interval in a frequency distribution is called the class
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Box 3.1 Steps in
Constructing a Frequency Distribution

Q Define the Problem:

Determine the data and research question.

e Collect Data

Gather raw numerical data.

Calculate the difference between tetween max and given min

@ Determine the Range
“—>
Locd  yalyes.

@ Create Classes/Intervals: intervals (e.g, 5-10, 11-15).
al

Table 3.1 Sypes in Constructing a Frequrutions with Distribution

Tally data points in each interval.

OER

Caption: Box 3.1 Stepsn constructing a frequency distribution Description: A boxed list
showing the five steps of constructing a frequency distribution.

Pilot questions 3.1
Whatis a frequency distribution?
State the purpose of frequency distributions in political analysis.
Distinguish between discrete and continuous frequency distributions with examples.
What is the first step in constructing a frequency distribution?
What term refers to the range of each interval in a frequency distribution?
o
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3.2 Working with Statistical Tables

3.2.1 Structure and components of statistical tables

A statistical table is a systematic arrangement of data into rows and columns, designed to make
information clear and easy to interpret. The main components of a table include the title (which
explains what the table is about), the headings (which describe the categories of data), the body
(which contains the actual figures), and the footnotes (which provide clarifications.or additional
information).

In political science, tables are often used to present election results, legislative voting records, or
survey findings. A well-structured table ensures that readers can quickly/grasp the meaning of
the data without confusion.

Fill in the blank: The of a table explains what the table is about.
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Table 3.2

Structure of a Statistical Table

Tltlle Column Heqdings / Spanner Heads
Region Party A (VcI)tes) Party B (Votes)
120 120
North ( 80 ] 70 _
Row Headings / Body / Field
Stubs South L 110 J 190
Total 190 190
Source: 2024 General Election Data
Note: All figures are prelimiary.

Footnotes

Figure 3.2 Structure of a statistical table

Open Educational Resource

Diagram showing the structure of a statistical table with labelled components (title, headings,
body, footnotes). Caption: Figure 3.2 Structure of a statistical table

3.2.2 Simple and complex tables in political science

Simple tables present data about one characteristic or variable. For example, a table showing the
number of seats won by each political party is a simple table.

Complex tables present data about two or more characteristics simultaneously. For instance, a
table showing seats won by each party across different regions is complex because it compares
multiple variables.
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Fill in the blank: A table showing seats won by each party across different regions is a
table.

Table 3.3 Examples of Simple and
Complex Tables in Political Science

Type Description Political Science
Examples
Simple Table
Presents data on a * Voter turrout by year
single variable or « Party affilication counts
characteristc. « Campaign donations by source
Complex Table + Cross-tabulation of age group and
Presents data a mUltIple and Voﬁng preference
variables, showing
relationships or intractions « Legislative votes by party and
issue type

Table 3.3 Examples of simple and complex tables in pulitical Science

Open Educational Resource

Caption: Table 3.2 Examples of simple and complex tables in political science Description: A
table contrasting simple tables (single variable) and complex tables (multiple variables) with
examples.

3.2.3 Advantages and limitations of tabular presentation

Tabular presentation has several advantages. It organises data clearly, allows for easy
comparison, and condenses large amounts of information into a manageable format. For
example, a table of voter turnout across states makes regional comparisons straightforward.
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However, tables also have limitations. They may become too complex when dealing with large
datasets, and they do not always highlight trends as effectively as graphs. Readers may need to
spend more time interpreting detailed tables compared to visual summaries.

Fill in the blank: Tables may become too when dealing with large datasets.

Box 3.2 Advantages and Limitations of Tabular
Presentation

Advantages

@ Clarity & Precision: Presents exact values,
\ Minimizing ambiguaty.

Easy Comparison: Facilitates be-side-side analysis of
EIU Data Condentation: Summarizes large datasets in a differries in a
compact format

Limitations

|% Difficulty Showing Trends: Visual patterns are less apparant than in
graphs.

Complexity with Many Variables:
Can become dense of hard orr interpret

Box 3.2 Advantages and limitations of tabular presentation

OER

Caption: Box 3.2 Advantages and limitations of tabular presentation Description: A boxed list
showing advantages (clarity, comparison, condensation) and limitations (complexity, difficulty
in showing trends).

Pilot questions 3.2
What are the main components of a statistical table?
-
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Give one example of a simple table in political science.
What distinguishes a complex table from a simple table?
State one advantage of tabular presentation.

What is one limitation of using tables to present data?

3.3 Graphical Representation of Data
3.3.1 Types of graphs (bar, line, pie, histogram, polygon)

Graphs are visual tools that present data in a way that is easy to interpret. In political science,
they are often used to display election results, survey findings, or legislative voting patterns.
Common types include:

Bar graphs: Compare categories, such as votes by party.
Line graphs: Show trends over time, such as approval ratings:
Pie charts: [llustrate proportions, such as the share of seats held by different parties.

Histograms: Display frequency distributions of continuous data, such as voter turnout
percentages.

Frequency polygons: Connect midpoints of histogram bars to show distribution trends.

Fill in the blank: A graph 18 best suited for showing trends over time, such as approval
ratings.
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Figure 3.3 Types of Graphs Used
in Political Science
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Figure 3.3 Types of Graphs Used in Political Science

Diagram showing examples of bar graph, line graph, pie chart, histogram, and frequency
polygon applied to political data. Caption: Figure 3.3 Types of graphs used in political science

3.3.2 Guidelines for effective graphical presentation

Effective graphical presentation requires clarity, accuracy, and simplicity. Graphs should have
clear titles, labelled axes, appropriate scales, and a design that avoids distortion. For example, a

bar graph comparing votes by party should use consistent bar widths and scales to ensure
fairness.

Graphs must also be tailored to the audience. A pie chart may be suitable for a general audience,
while a histogram may be more appropriate for researchers analysing detailed distributions.
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Fill in the blank: Effective graphs must have clear titles, labelled axes, and appropriate

Box 3.3 Guidelines for
Effectival Presentation

Guidelines for Effective Graphical Presentation

Q Clarity: Ensure the graph is easy to understand with a
clear title, labels, and legend.

Accuracy: Data must to represented truthfly,
truthfly, avoding mielatding scalels or
distortions.

Simplicity: Avoid clutter; present only essential
information in convey the message effectively.

Appropriate Scales: Use scales anly reflectt the data range
range and avoid exargration

Audience Suitialite: Tailor to graph type and complexity to
the ints the intened audience’s knowledge

GER

Box 3.3 Guidelines for Effective Graphical Presentation Open Educational Resource

Caption: Box 3.3 Guidelines for effective graphical presentation Description: A boxed list
highlighting clarity, accuracy, simplicity, appropriate scales, and audience suitability.

3.3.3 Applications of graphs in political analysis

Graphs are widely applied in political analysis to present complex information in accessible
formats. They are used to show election results, illustrate survey findings, and track policy
approval ratings. For example, a pie chart showing parliamentary seat distribution helps citizens
quickly grasp the balance of power among parties.
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Graphs also support comparative studies, such as comparing voter turnout across regions or
tracking legislative activity over time.

Fill in the blank: A pie chart showing parliamentary seats helps citizens quickly grasp the
of power among parties.

Pariamentary Seat Distribution
by Political Party

Majority Party Main g%r:/ssntlon
(45%) s

Alliance Party
15%)

Independent Bloc

(6%) Other Small Parties

(4%)

Plate 3.1 Pie chart of pariamentary seat distribution

Open Educational Resource

Image showing a pie chart of parliamentary seat distribution among political parties. Caption:
Plate 3.1 Pie chart of parliamentary seat distribution

Pilot questions 3.3
Name five types of graphs commonly used in political science.
Which type of graph is best suited for showing proportions?
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State two guidelines for effective graphical presentation.
Give one example of how graphs are used in political analysis.

Why is it important to tailor graphs to the audience?

3.4 Comparative Use of Tables and Graphs

3.4.1 Integrating tables and graphs for comprehensive analysis

Integration of tables and graphs means using both formats together to present political data
more effectively. Tables provide precise numerical details, while graphs highlight trends and
comparisons visually. For example, election results can be shown in a table for accuracy and in a
bar graph for quick comparison of party performance.

This combined approach ensures that readers who prefer detailed figures and those who prefer
visual summaries both gain clear insights.

Fill in the blank: Tables provide precise numerical details, while highlight trends and
comparisons visually.
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Figure 3.4 Integrating Tables and Graphs for Comprehensive Analysis

Parlamentary Seats by Party

General Election Results (2024)

Votes (%) | Seats 2
Party 45% 150 3
Party B 30% 100 f
Party C 15% 50 £
Other Parties| 10% 30
Total 100% 330 PatyA  10MB  PartyC Other Parties

Figure 3.4 Integrating Tables and Graphs for Comprehensive Analysis

Open Educational
Resource

Diagram showing election results presented in both a table and a bar graph. Caption: Figure 3.4
Integrating tables and graphs for comprehensive analysis

3.4.2 Case examples of combined presentation in political research

Case examples demonstrate how tables and graphs can be applied together in political research.
For instance, a study of voter turnout may use a frequency table to show turnout ranges, a line
graph to illustrate turnout trends over time, and a pie chart to display turnout proportions by
region.

These examples highlight the importance of combining multiple tools to provide a fuller picture
of political phenomena.

-
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Fill in the blank: Case examples highlight the importance of combining multiple to
provide a fuller picture.

Box 3.4 Case Examples of Combined Presentation in
Political Research

Voter Turntout Analysis: Tables of demograpic
ﬁ—ﬂnﬂ[l breakdowns (age, gender, region) combined with bar charts
illustrating turtrout rates.

< Survey Response Summarisation:
QE Crostabulation tables showing opinion distribution by sugrupad
pie or bar charts for overall sentiment

Legislative Voting Comparisons
& Tables with voting records of polisicians on key bills, paired
=S paired with heatmaps or stacked bar charts showing party

alignment

0 Election Results Reporting: A table with vote counts,
/0 percentages, and seat allocations by party, algonside be
4\.\% chart of chart of seat distribution and a map with regional

results.

Box 3.4 Case Examples of Combined Presentation in
Political Research

Open Educational Resource

Caption: Box 3.4 Case examples of combined presentation in political research Description: A
boxed list showing examples such as voter turnout analysis, survey response summarisation, and
legislative voting comparisons.

3.4.3 Evaluating effectiveness of summarisation tools

Evaluation of summarisation tools involves assessing how well tables and graphs
communicate political information. Effective tools should be accurate, clear, and suited to the
audience. For example, a table may be more effective for researchers needing precise figures,
while a graph may be better for public presentations.

P
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Evaluating effectiveness also means checking for potential bias or distortion. A misleading graph
scale or an overly complex table can reduce clarity and misinform readers.

Fill in the blank: Effective summarisation tools should be accurate, clear, and suited to the

Table 3.3 Evaluation Criteria for
Summarisation Tools

Criterion Description Application in Political
Science

Accuracy Data faithtully Ensuring reported statistics
represmted, free from (e.g, vot, voter turwonut, poll
errors. results) are correct.

Clarity Information is easy to Preenting complex demogratic
understand and data in an accessible table
intepret. or a clean bar chart.

Audence Suitabiite Format and complexity Using simple visuals for
match to target public reports vs. detailed tables
audience’s academic audiences.
knowledge.

Avodande of Distrotio} Presentation doet melsad of Using appropiate scales in graghs;
findings. avoding cherry-picking data in thbles

Summarizes maximum Summarize nost melsad Combining election results into
information in a stable with percentages and single table percentages and seft
compact form. abrls. seat counts.

Table 3.3 Evaluation criteria for summarisation tools ER 20
§ Educational Resourc

Caption: Table 3.3 Evaluation criteria for summarisation tools Description: A table listing
criteria such as accuracy, clarity, audience suitability, and avoidance of distortion.

Pilot questions 3.4
Why is it useful to integrate tables and graphs in political analysis?

Give one case example of combined presentation in political research.
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What should effective summarisation tools provide to the audience?
State one risk of using misleading scales in graphs.

What is one advantage of using tables alongside graphs?

Series Summary

This Series has explored the essential tools of frequency distributions, tables, and graphical
representation, showing how they can be applied to political science research. We began by
defining frequency distributions, distinguishing between discrete and continuous types, and
outlining the steps for constructing them. We then examined statistical tables, looking at their
structure, the distinction between simple and complex tables, and their advantages:and
limitations. Following that, we studied graphical representation, identifying different types of
graphs, guidelines for effective presentation, and their applications in political analysis. Finally,
we considered the comparative use of tables and graphs, highlighting integration, case examples,
and evaluation of summarisation tools.

By engaging with these topics, you should now be.able to construct and interpret frequency
distributions, differentiate between types of tables, evaluate tabular presentation, apply graphical
methods effectively, and integrate tables and graphs for comprehensive analysis. These abilities
directly reflect the Series Learning Outcomes and provide you with practical skills for presenting
political information clearly and accurately.

Glossary of Terms

Bar graph: A graph that uses rectangular bars to compare categories of data.

Class width: The range of each interval in a frequency distribution.

Complex table: A table presenting data about two or more characteristics simultaneously.

Discrete frequency distribution: A distribution dealing with distinct, separate values such
as seats won by parties.

Frequency polygon: A graph that connects midpoints of histogram bars to show distribution
trends.

Frequency distribution: A statistical arrangement showing how often each value or
category oceurs in a dataset.

Frequency table: A table displaying data values alongside their frequencies.

Histogram: A graph showing frequency distribution of continuous data.

Simple table: A table presenting data about one characteristic or variable.

Statistical table: A systematic arrangement of data into rows and columns.

Concept Check Questions [Series 3]
Objective questions
What does a frequency distribution show? (Linked to SLO 3.1)

-
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Which type of frequency distribution deals with distinct, separate values? (Linked to SLO
3.2)

What is the range of each interval in a frequency distribution called? (Linked to SLO 3.3)

Name one component of a statistical table. (Linked to SLO 3.4)

Which type of graph is best suited for showing proportions? (Linked to SLO 3.7)

Short-answer questions

Explain the purpose of frequency distributions in political analysis. (Linked to SLO-3.1)
Distinguish between simple and complex tables with examples. (Linked to SLO 3.5)
State one advantage and one limitation of tabular presentation. (Linked to SLO 3.6)

Give two guidelines for effective graphical presentation. (Linked to SLO3.8)

Why is it useful to integrate tables and graphs in political analysis? (Linked to SLO 3.10)

Long-answer questions
Analyse the applications of graphs in political science, using examples. (Linked to SLO 3.9)

Basic response: Graphs are used to present election results, survey findings, and approval
ratings.

Value-added response: Graphs also'support.comparative studies, public communication, and
trend analysis, but must be designed ethically to avoid distortion.

Evaluate the effectiveness of summarisation tools such as tables and graphs in political research.
(Linked to SLO 3.11)

Basic response: Tables provide precise figures, graphs highlight trends, and together they
offer comprehensive analysis.

Value-added response: Effectiveness depends on clarity, accuracy, audience suitability, and
avoidance of bias. Case examples show that combining tools enhances both academic
research and public communication.

Answers to Concept Check Questions [Series 3]

How often each value or category occurs.

Discrete frequency distribution.

Class width.

Title, headings, body, or footnotes.

Pie chart.

They simplify data, highlight patterns, and make comparisons easier.

Simple tables show one variable (e.g., seats by party), complex tables show multiple
variables (e.g., seats by party across regions).

Advantage: clarity and comparison. Limitation: complexity with large datasets.

Clear titles, labelled axes, appropriate scales.

Tables provide detail, graphs highlight trends, together they give fuller insight.

See long-answer responses above.
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See long-answer responses above.
Answers to Pilot Questions [Series 3]
Part 3.1

A statistical arrangement showing how often values occur.

To simplify data and highlight patterns.

Discrete: seats won by parties; continuous: voter turnout percentages.
Identify the dataset.

Class width.

Part 3.2

Title, headings, body, footnotes.
Seats won by each party.
Multiple variables compared.
Clarity and easy comparison.
Tables may become too complex.

Part 3.3

Bar graph, line graph, pie chart, histogram, frequency polygon.
Pie chart.

Clear titles, labelled axes.

Presenting election results or survey findings.

To ensure clarity and accessibility for different audiences.

Part 3.4

Tables give detail, graphs highlight trends.

Voter turnout study using tables, graphs, and cross-tabulations.
Accuracy, clarity, audience suitability.

Misleading scales distort data.

Tables provide precise figures.
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Series 4: Measures of Central Tendency in Political
Analysis

Series outline

4.1 Introduction to Measures of Central Tendency

4.1.1 Definition and importance of measures of central tendency
4.1.2 Applications in political science research
4.1.3 Limitations of central tendency measures

4.2 The Mean in Political Analysis

4.2.1 Definition and calculation of the mean
4.2.2 Properties of the mean
4.2.3 Applications of the mean in political studies

4.3 The Median in Political Analysis

4.3.1 Definition and calculation of the median
4.3.2 Properties of the median
4.3.3 Applications of the median in political studies

4.4 The Mode in Political Analysis

4.4.1 Definition and calculation of the mode
4.4.2 Properties of the mode
4.4.3 Applications of the mode in political studies

Introduction

In the last Series, we explored frequency distributions, tables, and graphical representation,
focusing on how these tools help us organise and present political data clearly. This Series takes
us further by examining measures of central tendency, which are statistical values that
represent the centre or typical point of a dataset. These measures are vital in political analysis
because they allow researchers to summarise large amounts of information into a single
representative figure, making comparisons and interpretations more straightforward.

The aim of this Series is to equip you with the knowledge and skills to define, calculate, and
apply the three main measures of central tendency—mean, median, and mode—in political
science research. By mastering these tools, you will be able to interpret political data more
effectively and evaluate the strengths and limitations of each measure.

)
o LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



We shall commence this Series by introducing the concept of measures of central tendency, their
importance, applications, and limitations. Next, we will focus on the mean, exploring its
definition, calculation, properties, and uses in political studies. Following that, we will examine
the median, considering its calculation, properties, and applications. Finally, we will conclude
with the mode, highlighting its definition, calculation, properties, and relevance in political
analysis.

Series Learning Outcomes
Upon completing this Series, you should be able to:

SLO 4.1 define measures of central tendency and explain their importance in political
analysis,

SLO 4.2 identify applications and limitations of central tendency measures in political
science research,

SLO 4.3 calculate the mean for political datasets,
SLO 4.4 describe the properties of the mean and explain its applications in political studies,
SLO 4.5 calculate the median for political datasets,

SLO 4.6 describe the properties of the median and explain its applications in political
studies,

SLO 4.7 calculate the mode for political datasets,

SLO 4.8 describe the properties of the mode and explain its applications in political studies.

4.1 Introduction to Measures of Central Tendency

4.1.1 Definition'and importance of measures of central tendency

Measures of central tendency are statistical values that identify the centre or typical point of a
dataset. They summarise large amounts of data into a single figure, making it easier to interpret
and compare. In political science, these measures are used to describe typical voting behaviour,
average approval ratings; or the most common policy preferences among citizens.

Their importance lies in the ability to condense complex datasets into meaningful summaries.
For example, instead of listing every voter’s age, we can report the average age, which gives a
clear picture of the general trend.

Fill in the blank: Measures of central tendency identify the or typical point of a
dataset.
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Figure 4.1 lllustration of Measures of Central
Tendeency

QOER

Open Educational Resource

Diagram showing a dataset with mean, median, and mode marked on a number line. Caption:
Figure 4.1 Tllustration of measures of central tendency

4.1.2 Applications in political science research

Measures of central tendency are widely applied in political science. The mean can be used to
calculate the average voter turnout across constituencies. The median can show the middle
income level of citizens in a survey, which is useful when data is skewed. The mode can identify
the most frequently chosen political party in an election.

These applications help researchers and policymakers understand typical behaviours and
preferences, which can guide decision-making and policy formulation.
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Fill in the blank: The is useful for identifying the most frequently chosen political
party in an election.

Box 4.1 Applications of Measures
of Central Tendeency in Political
Science

d Mean (Average Voter Turbunt): Calculating the
L percentage of eligible voters who participated acress
different elections or regions.

cg Median (Middle Income Level):
=~ |dentifing the income level that divides the voter
population intto two equal halfes.

Mode (Most Frequent Party Choice):

Determing the political party with whe highhest
the highest number of supporters in survey or
election

<l

Box 4.1 Applications of measures of central Tentral
tendency in polience

Caption: Box 4.1 Applications of measures of central tendency in political science Description:
A'boxed list showing applications such as average voter turnout (mean), middle income level
(median), and most frequent party choice (mode).

4.1.3 Limitations of central tendency measures

While measures of central tendency are useful, they also have limitations. The mean can be
distorted by extreme values (outliers), the median may ignore variations within the dataset, and
the mode may not exist or may be misleading if multiple values occur with the same frequency.
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In political analysis, relying solely on these measures can oversimplify complex realities. For
example, reporting only the average income may hide inequalities between different groups.

Fill in the blank: The mean can be distorted by extreme values, also known as

Table 4.1 Limitations of Mean, Median, and Mode

Measure Description Application in
Political Science

Mean Affected by extreme values Average campaign donations
(outliers); requires nequires can be skwed by a few large
numerical data. contributions.

Medidan Ignores the variation within in The median voter age doen’t
the two halfes of dataset; show how widely distributed
not suitable for suitable for ages are.

cateogoral data.

Mode May not exist or teay or multiple A survey of political idelogies
modes; sensitive to binning choices | might not have a single
choices in grouped data. ‘most frequent’ choice.

Table 4.1 Limitations of mean, median, and mode

Caption: Table 4.1 Limitations of mean, median, and mode Description: A table listing
limitations of each measure (mean affected by outliers, median ignores variations, mode may be
absent or multiple).

Pilot questions 4.1
What are measures of central tendency?

Why are measures of central tendency important in political analysis?
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Give one application of the mean, median, and mode in political science.
What is one limitation of the mean?

Why can relying solely on measures of central tendency oversimplify political realities?

4.2 The Mean in Political Analysis

4.2.1 Definition and calculation of the mean

The mean is the arithmetic average of a dataset. It is calculated by summing all the values and
dividing by the total number of observations. In political science, the mean is often used to
describe average voter turnout, average age of parliamentarians, or average-approval ratings.

For example, if five constituencies recorded voter turnout percentages of 50, 60, 70, 80, and 90,
the mean turnout would be the sum of these values divided by five.

Fill in the blank: The mean is calculated by summing all values.and dividing by the total number
of
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Figure 4.2 Calculation of the
Mean in Political Analysis

Calculation of Mean Voter Turnout Acrass Five Constituncies

Consitutency 1| | Consitutency 2 | | Consitutency 4 | | Consitutency 5

60% 45% 50% 65%

Sum of Voter Turtoun (%) 60 + 70 50 65 |Mean Voter Turtout

200
5

Number of Consituencies = 58%

Figure 4.2 Calculation of the mean in political analysis

N
(OER‘

Diagram showing calculation of mean voter turnout across constituencies. Caption: Figure 4.2
Calculation of the mean in political analysis

4.2.2 Properties of the mean
The mean has several important properties:
It uses all values in the dataset, making it comprehensive.
It is sensitive to extreme values (outliers), which can distort the result.

It provides a balance point, meaning the sum of deviations from the mean is always zero.
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In political analysis, this sensitivity to outliers can be both a strength and a weakness. For
example, one constituency with unusually high turnout can raise the overall mean, even if most
constituencies had lower turnout.

Fill in the blank: The sum of deviations from the mean is always

Box 4.2 Properties of the Mean

Key Properties of the Mean in Statistics

Comprechheness: Utiizes every value in the
dataset, reflecting all data points.

Sensitivity to Outliers: Highly affected by
extreme values, which can skew result.

Balance Point: The sum the deviations from the
mean is always zero; it acts as of the center of
gravity of the data.

Box 4.2 Properties of the mean (

Open Educational Resource

Caption: Box 4.2 Properties of the mean Description: A boxed list highlighting
comprehensiveness, sensitivity to outliers, and balance point.

4.2.3 Applications of the mean in political studies

-
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The mean is widely applied in political studies. It can be used to calculate the average number of
seats won by parties, the average income of voters in a survey, or the average approval rating of
a government. These averages help researchers and policymakers understand general trends and
make comparisons across groups or time periods.

However, caution is needed when interpreting the mean, especially in skewed datasets. For
example, reporting only the mean income may hide inequalities if a few very wealthy individuals
raise the average significantly.

Fill in the blank: Reporting only the mean income may hide if a few wealthy
individuals raise the average.

Table 4.2 Applications of the Mean in
Political Science

Application Description Example in Political Science
Average Voter Turloum Measures the typical Mean turrnut of 65.3%
percentage of eligible voters | eligible voters all federal | acderal elections
participate in election election
Average Seats Won Calculates the typical A party wins average of
number by legislative secured | legislative seats secured | 45 seats per election cycle
party party
Average Approval Ratings Determines a general Presedential approval rating
public support for political level support for political | rating has a mean cos a
figure or policy election cycle of 48%

Table 4.2 Applications of the mean in political science

Caption: Table 4.2 Applications of the mean in political science Description: A table listing
applications such as average voter turnout, average seats won, and average approval ratings.

)
o LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Pilot questions 4.2
What is the mean, and how is it calculated?
State one property of the mean.
Why is the mean sensitive to outliers?
Give one application of the mean in political science.

What risk arises when reporting only the mean income in a skewed dataset?

4.3 The Median in Political Analysis

4.3.1 Definition and calculation of the median

The median is the middle value of a dataset when the values are arranged in order. If the dataset
has an odd number of values, the median is the exact middle. If itthas an even number of values,
the median is the average of the two middle values.

In political science, the median is often used whenidata is skewed. For example, if we want to
report the typical income of voters, theimedian is more representative than the mean because it is
not distorted by a few very high or very low incomes.

Fill in the blank: The median is the value of a dataset when arranged in order.
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Figure 4.3 Calculation of the Median in Political Analysis
Calculation of Median Voter Income

—>Sort Data

Odd Number of Voters:

$25K $30K $40K $40K $55K $55K 70K

L 1 1 ! 1 1 1

f

Median = $40K

Even Number of Voters:
$20K S30K $35K $35K S45K S60K $80K

1 1 1 1 1 1 1

N /

Median = ($35K+545K
/ 2 = $40K

Figure 4.3 Calculation of the median in political analysis

Open Educational
Resource

Diagram showing calculation of the median for voter incomes. Caption: Figure 4.3 Calculation
of the median in political analysis

4.3.2 Properties of the median

The median has several useful properties:
It 1s not affected by extreme values (outliers).
It represents the central position of the dataset.

It is suitable for ordinal data, where values can be ranked but not necessarily measured
precisely.

)
- LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



In political analysis, this makes the median particularly valuable for datasets with unequal
distributions, such as income or wealth surveys.

Fill in the blank: The median is not affected by extreme values, also known as

Box 4.3 Properties of the Median

Key Properties of the Median in Statistics

Resistance to Outliers: Not affected by
extreme high or low values, making it
robust for skuwed datasets.

Representation of Central Position: Divides
datataset into two equal halfes, indicating a
indicating the true middle value.

Suitablite for Ordinal Data: Appropriales that
have a natuural order but not neeasaitly equal

intervals, like political ideloogy scales.

Box 4.3 Properties of the median R

Caption: Box 4.3 Properties of the median Description: A boxed list highlighting resistance to
outliers, representation of central position, and suitability for ordinal data.

4.3.3 Applications of the median in political studies

The median is widely applied in political studies. It can be used to report the median income of
voters, the median age of parliamentarians, or the median number of seats held by parties across

-
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regions. These applications are especially useful when data is skewed, as the median provides a
more realistic picture of the typical case.

For example, in reporting voter income, the median avoids distortion from a few very wealthy
individuals, giving a clearer view of the general population.

Fill in the blank: The median avoids distortion from a few very individuals in income
data.

Table 4.3

Applications of the Median in Political Science

Application Description Example in Political Science
Median Income Identifies the income level that The median houshold
divides the voter population into two equal | incom*of swing voting district
halfes. is $58,000.
Median Age of Represents the middle age of Median age of members of
Parlamentarians parliament of legislative 45 years, suggesting of younger
body members. legislative body.
Median Seats Held Indicates the typical number of seats | The median number of seats by
Parties helds held by political parties in a colation goverment
parties. is18

Table 4.3 Applications of the median in Political science

Open
Educational!
Resource

Caption: Table 4.3 Applications of the median in political science Description: A table listing
applications such as median income, median age of parliamentarians, and median seats held by
parties.
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Pilot questions 4.3
What is the median, and how is it calculated?
State one property of the median.
Why is the median useful in skewed datasets?
Give one application of the median in political science.

What type of data is the median particularly suitable for?

4.4 The Mode in Political Analysis

4.4.1 Definition and calculation of the mode

The mode is the value that occurs most frequently in a dataset. Unlike the mean and median,
which focus on averages and middle positions, the mode highlights the most common or popular
observation. In political science, the mode can be used to identify the most frequently chosen
political party, the most common age group of voters, or the most popular policy preference.

To calculate the mode, simply identify the value that appears most often. If two or more values
occur with the same highest frequency,the dataset is said to be bimodal or multimodal.

Fill in the blank: The mode is the value that occurs frequently in a dataset.
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Calculation of the Mode for
Political Party Preferences

Party A Party A
Party B C Party B C
AA BB Party D A
Party D D Party C B
Party A Party A

Political Party Frequency (Count)

=) | Mode = Party A

The political party with
the highest frequency

O O0O|T>
W W w|s
LSS

Figure 4.4 Calculation of the mode in Political analysis

Diagram showing calculation of the mode for political party preferences. Caption: Figure 4.4
Calculation of the mode in political analysis

4.4.2 Properties of the mode
The mode has distinct properties:

It is the only measure of central tendency that can be used for nominal data (categories
without numerical values).

It represents the most common or popular value in a dataset.

It may not exist if all values occur with equal frequency, or there may be more than one
mode.
o
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In political analysis, this makes the mode particularly useful for categorical data such as party
affiliation or policy preferences.

Fill in the blank: The mode is the only measure of central tendency suitable for data.

Box 4.4 Properties of the Mode
Key Properties of the Mode in Statistics

Applies to categorial data like political party
preference or religioun, where numerical order
isn’t meangrful.

@ Suitiablity for Nominal Data

Represenation of Common Values

W I Identifies the most frequent observation
observation or category in dataset.

Possibility of Multiple Modes

Q) A dataset can have one mode (uniomal),
two modes, two,biomal), or more
(multumidal).

Box 4.4 Properties of the mode @

Caption: Box 4.4 Properties of the mode Description: A boxed list highlighting suitability for
nominal data, representation of common values, and possibility of multiple modes.

4.4.3 Applications of the mode in political studies

The mode is widely applied in political studies. It can be used to identify the most frequently
chosen political party in an election, the most common response in a public opinion survey, or

)
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the most popular age group among voters. These applications help researchers and policymakers
understand dominant preferences and behaviours.

For example, in a survey asking citizens which policy issue matters most, the mode would reveal
the single most common concern among respondents.

Fill in the blank: In a survey of policy issues, the mode reveals the most concern
among respondents.

Table 4.4 Applications of the Mode in
Political Science

Description Example in
Political Science

Most Frequent Party Identifies the political party In a post-election survey,
Choice selected by the largest the mode is ‘Green Party
number of voters or survey 35%.
respondents.
Most Common Survey Determines the most popular | The modal response to ‘Are
Response answer to the you satisfied government?’
categoical survey agree”, is ‘Neutral.
disgrarei”).
Most Popular Age Group Determines with of The modal responsed with
Group categoral question (e.g. governnent? is ‘Neutral
disagrer”).

Pinponts the age bracket with The modal age bronet highest | The modal age group for new
concertation voters or a specific | voter registrations is 25-34 25-34 years old

denograthic

Table 4.4 Applications of the mode in political science Open Educational Resource

Caption: Table 4.4 Applications of the mode in political science Description: A table listing
applications such as most frequent party choice, most common survey response, and most
popular age group.
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Pilot questions 4.4
What is the mode, and how is it calculated?
State one property of the mode.
Why is the mode suitable for nominal data?
Give one application of the mode in political science.

What does the mode reveal in a survey of policy issues?

Series Summary

This Series has examined the three key measures of central tendency—mean, median, and
mode—and their applications in political analysis. We began by introducing the concept of
central tendency, highlighting its importance, applications, and limitations. We then studied the
mean, focusing on its definition, calculation, properties, and uses.in political studies. Following
that, we explored the median, considering its calculation, properties, and applications, especially
in skewed datasets. Finally, we concluded with the mode, identifying its definition, properties,
and applications in categorical political data.

By engaging with these topics, you should now be able to define, calculate, and apply the mean,
median, and mode in political science research; while also recognising their strengths and
limitations. These skills will enable you to interpret political datasets more effectively and
prepare you for advanced statistical tools in subsequent Series.

Glossary of Terms
Mean: The arithmetic average of a dataset; calculated by summing all values and dividing by
the number of observations.

Median: The middle value of a dataset when arranged in order; resistant to outliers.
Mode: The most frequently occurring value in a dataset; suitable for categorical data.

Outlier: An extreme value that differs significantly from other observations and can distort
the mean.

Bimodal/Multimodal: A dataset with two or more values occurring with the same highest
frequency.

Central tendency: A statistical concept that identifies the centre or typical point of a dataset.

Concept Check Questions [Series 4]
Objective questions

Which measure of central tendency is calculated by summing all values and dividing by the
number of observations? (Linked to SLO 4.3)

Which measure of central tendency is not affected by outliers? (Linked to SLO 4.5)

Which measure of central tendency is suitable for nominal data? (Linked to SLO 4.7)
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What is the range of each interval in a frequency distribution called? (Review link to Series
3)

What does the term “bimodal” mean? (Linked to SLO 4.7)
Short-answer questions

Define measures of central tendency and explain their importance in political analysis. (Linked
to SLO 4.1)

State one limitation of the mean. (Linked to SLO 4.2)
Give one application of the median in political science. (Linked to SLO 4.6)
Why can the mode be misleading in some datasets? (Linked to SLO 4.8)

Explain why relying solely on measures of central tendency may oversimplify political realities.
(Linked to SLO 4.2)

Long-answer questions

Analyse the properties of the mean, median, and mode, highlighting their strengths and
weaknesses in political analysis. (Linked to SLOs 4.4, 4.6, 4.8)

Basic response: Mean uses all values but is affected by outliers; median resists outliers but
ignores variations; mode identifies. common values but may not exist or may be multiple.

Value-added response: Each measure has unique strengths suited to different types of data.
Political researchers must choose appropriately depending on whether the dataset is
continuous, skewed, or categorical.

Demonstrate how mean, median, and mode can be applied together in a political research study.
(Linked to SLOs 4.3, 4.5, 4.7)

Basic response: Mean shows average turnout, median shows typical income, mode shows
most common party choice.

Value-added response: In a voter behaviour study, mean turnout provides overall
participation, median income highlights central economic status, and mode identifies
dominantparty preference, together offering a comprehensive analysis.

Answers to Concept .Check Questions [Series 4]
Mean.

Median.
Mode.
Class width.
A dataset with two values occurring most frequently.
They identify the centre or typical point of a dataset, simplifying analysis.
It is distorted by outliers.
o
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Median income of voters.

Multiple modes or equal frequencies can mislead interpretation.
It may hide inequalities or variations in the dataset.

See long-answer responses above.

See long-answer responses above.

Answers to Pilot Questions [Series 4]
Part 4.1

Statistical values identifying the centre of a dataset.
They simplify data and highlight typical behaviour.
Mean: average turnout; Median: middle income; Mode: most frequent party choice.
Mean distorted by outliers.
They may hide inequalities or variations.
Part 4.2
Sum of values divided by number of obseryations.
Uses all values in dataset.
Outliers can distort the mean.
Average approval rating.
It hides inequalities in skewed datasets.
Part 4.3
Middle value when arranged. in order.
Resistant to-outliers.
Useful in skewed datasets.
Median age of parliamentarians.
Ordinal data.
Part 4.4
Most frequently occurring value.
Suitable for nominal data.
Because it identifies categories like party affiliation.
Most common survey response.
The most common concern.
P
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Series 5: Introduction to Basic Inferential Statistics

Series outline

5.1 Foundations of Inferential Statistics

5.1.1 Definition and importance of inferential statistics
5.1.2 Difference between descriptive and inferential statistics
5.1.3 Applications in political science research

5.2 Sampling and Sampling Distributions

5.2.1 Concept of population and sample
5.2.2 Types of sampling methods (random, stratified, cluster, systematic)
5.2.3 Sampling distributions and the central limit theorem

5.3 Estimation in Political Analysis

5.3.1 Point estimation and its properties
5.3.2 Interval estimation (confidence intervals)
5.3.3 Applications of estimation in political studies (e.g., voter turnout, approval ratings)

5.4 Hypothesis Testing in Political Science

5.4.1 Concept of hypotheses (null and alternative)

5.4.2 Steps in hypothesis testing (formulation, test statistic, decision rule)
5.4.3 Common tests in political analysis (z-test, t-test, chi-square test)
5.4.4 Limitations and ethical considerations in hypothesis testing

Introduction

In the previous Series, we focused on measures of central tendency, which help us identify the
typical or central valuein a dataset. In this Series, we move into inferential statistics, which
allow us to make generalisations, predictions, and decisions about a population based on
information from a sample. This is a critical step in political analysis because researchers often
cannot study entire populations directly, so they rely on samples to draw conclusions.

Inferential statistics provide the tools to estimate population parameters, test hypotheses, and
evaluate the reliability of conclusions. In political science, these methods are used to analyse
voter behaviour, predict election outcomes, and assess public opinion with scientific rigor.

We shall commence this Series by introducing the foundations of inferential statistics,
distinguishing them from descriptive statistics, and highlighting their importance in political
research. Next, we will study sampling and sampling distributions, including the central limit
theorem. Following that, we will explore estimation methods, focusing on point and interval

-
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estimation. Finally, we will conclude with hypothesis testing, examining its steps, applications,
and limitations in political science.

Series Learning Outcomes
Upon completing this Series, you should be able to:
SLO 5.1 define inferential statistics and explain their importance in political analysis,
SLO 5.2 distinguish between descriptive and inferential statistics,
SLO 5.3 identify applications of inferential statistics in political science research,
SLO 5.4 explain the concepts of population and sample,
SLO 5.5 describe different sampling methods and their uses,
SLO 5.6 explain sampling distributions and the central limit theorem,
SLO 5.7 calculate and interpret point estimates,
SLO 5.8 construct and interpret confidence intervals,
SLO 5.9 formulate and test hypotheses in political analysis,
SLO 5.10 apply common statistical tests (z-test, t-test, chi-square) in political studies,

SLO 5.11 evaluate limitations and ethical considerations in hypothesis testing.

5.1 Foundations of Inferential Statistics

5.1.1 Definition and importance of inferential statistics

Inferential statistics are methods that allow researchers to make generalisations about a
population based on data collected from a sample. Unlike descriptive statistics, which summarise
data, inferential statistics help us draw conclusions, test hypotheses, and make predictions.

In political science, inferential statistics are crucial because researchers often cannot study entire
populations. For example, instead of surveying every citizen, a sample survey can be used to
infer the likely voting behaviour of the whole electorate.

Filldn the blank: Inferential statistics allow researchers to make about a population
based on a sample.
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Figure 5.1 Foundations of Inferericial Statistics

Population

Random Samping
Process

Statistical Inference

\ 4

Inference about
Characteristics

e Estimate parmeters
» Test hypstesies
¢ Make predictions

(OER

Figure 5.1 Foundations of inferercial statistics s

Diagram showing the relationship between population, sample, and inference. Caption: Figure
5.1 Foundations of inferential statistics

5.1.2 Difference between descriptive and inferential statistics

Descriptive statistics: Summarise and present data (e.g., average voter turnout, distribution
of seats).

Inferential statistics: Use sample data to make predictions or test hypotheses about
populations (e.g., predicting election outcomes, estimating approval ratings).

In political analysis, descriptive statistics tell us what has happened, while inferential statistics
help us predict or explain what might happen.
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Fill in the blank: Descriptive statistics summarise data, while inferential statistics make
about populations.

Table 5.1 Difference between
Descriptive and Inferenial Statistics

Category Descriptite Statistics Inferential Statistics

Summarizes and describes a datres of Uses a sample to make inferences about
of a dataset a larger population

Organize, visullize, Orgaize, visualize, and Make predictions, test hyposisies,
sumnarize data summarize data and generlaze findings

Key Methods

Mean, Median, Mode, Standard Devation, Hypothesis Testing, Confidence Interrals,
Histtorams, Bar Charts Regression Analysis

Calculating the average age of voters in district; Predicting election outcomes based
district; presenting the percentage of party preferences  an exit poll; testing if voter education

in a pie chart programs increase turmout

Table 5.1 Difference beten descripite and inferenial statistics

SOER

Open Educational Resouic

Caption: Table 5.1 Difference between descriptive and inferential statistics Description: A table
comparing descriptive and inferential statistics with political science examples.

5.1.3 Applications in political science research
Inferential statistics are applied in many areas of political science:
Election studies: Predicting outcomes based on sample surveys.

Public opinion research: Estimating approval ratings from polls.

)
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Policy analysis: Testing hypotheses about the impact of policies on different groups.
Comparative politics: Generalising findings from case studies to broader contexts.

These applications make inferential statistics indispensable for political scientists who need to
move beyond raw data to meaningful conclusions.

Fill in the blank: Inferential statistics are indispensable for political scientists because they move
beyond raw data to .

Box 5.1 Applications of Inferential Statistics
in Political Science

Election Studies:

Predicting election outcomes from exit polls or smalleer surves; analyizing
factors influnening voting behavior

Public Opinion Research

Estimating population-wide opinions from surveys; demograhic trends

Policy Analysis

Assessing the effectveness of new policies based pilot
programs; fore pecating; forecating policy impacts

Comparative Politics

Drawing conclusions about political systems by comparing different
countries or regions based sample data

= =N

Box 5.1 Applications of inferential statistics in poltical Science %1:"\@
-~

=
Open Educational Resource

Caption: Box 5.1 Applications of inferential statistics in political science Description: A boxed

list showing applications such as election studies, public opinion research, policy analysis, and
comparative politics.
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Pilot questions 5.1
What are inferential statistics?
Why are inferential statistics important in political analysis?
Distinguish between descriptive and inferential statistics with examples.
Give one application of inferential statistics in political science.

Why can’t researchers always study entire populations directly?

5.2 Sampling and Sampling Distributions
5.2.1 Concept of population and sample

In statistics, a population refers to the entire group of individuals or items under study, while a
sample is a subset of that population selected for analysis. In political science, the population
might be all eligible voters in a country, while the sample could be 1,000 veters surveyed to
estimate voting behaviour.

Sampling is essential because studying the entire population is often impractical, costly, or
impossible. By carefully selecting a sample; researchers can make valid inferences about the
population.

Fill in the blank: A sample is a of the population selected for analysis.
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Figure 5.2 Population and Sample in Political Analysis
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Figure 5.2 Population and sample in political analysis

Diagram showing population (all voters) and sample (surveyed voters). Caption: Figure 5.2
Population and sample in political analysis

5.2.2 Types of sampling methods
There are several methods of selecting samples:
Random sampling: Every member of the population has an equal chance of being selected.

Stratified sampling: The population is divided into groups (strata), and samples are drawn
from each group.

Cluster sampling: The population is divided into clusters (e.g., constituencies), and entire
clusters are sampled.
o
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Systematic sampling: Every nth member of the population is selected.

In political science, stratified sampling is often used to ensure representation across regions,
genders, or socio-economic groups.

Fill in the blank: In sampling, the population is divided into groups and samples are
drawn from each group.

Table 5.2 Types of Sampling Methods
in Political Science

Samping Methods in Political Science Research

Sampling Method Description Example in Political Science

Random Sampling Drery nemes from a list de Predicing elecin outcomes from
population has equal chance of from ext polls«alle surves; voting
district. behavior

Stratified Sampling Surveying population into Estmaing population-wide opinions

Identifving Political voters of sub|proogs samping from each from surveys; foren tregrams; fore

in eleaied. subbroop. demograhic trends

Stratifed Sampling Dividing population nuto wotter Essessing populations of clusters of
voters (stat:s) then random clusters, randsers then survying all
different age groups (e. 18-30, memble voters within the chosen
31-50, 51+) clusters

Cluster Samping Dividiing selecting af few cities Randomly selecting of list in stale
state and sury-eligible voters (e.every 10" person).

Systemtiac memercs Selecting every 50 person from Selecting every 50 person from naiad

from sioual eligible dnin the national differeris tlons based or voter database to participate cfe

particsen of pols sample data poll

Bobe 5.1 Applications of merepling methods
tendency in polience

e

Caption: Table 5.2 Types of sampling methods Description: A table listing random, stratified,
cluster, and systematic sampling with political science examples.

5.2.3 Sampling distributions and the central limit theorem
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A sampling distribution is the distribution of a statistic (such as the mean) calculated from
repeated samples of the same population. It shows how sample statistics vary from sample to
sample.

The central limit theorem (CLT) states that, regardless of the population’s distribution, the
sampling distribution of the sample mean approaches a normal distribution as the sample size
increases (usually n > 30). This principle is fundamental in inferential statistics because it
justifies using normal probability models for hypothesis testing and confidence intervals.

In political analysis, the CLT allows researchers to estimate population parameters (like average
voter turnout) using sample data with confidence.

Fill in the blank: The central limit theorem states that the sampling distribution of the mean
approaches a distribution as sample size increases.

-
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Box 5.2 Samping Distributions
and the Central Limit Theorem

Key Concepts with a Political Science Example

Sampling Distributions:

The distribution of the statistic (e.g., mean) obtained
by takning many samples froom population; shows thes likely
likely range of sample outcomes.

Central Limit Theorem (CLT:

For large number of samples, samping distribution of tn the
mean will approximately normal, regarldess rearddis the
population’s distribution, with mean equal equal to population’s
population mean.

Political Science Example:

Taking many exit polls (samples) dun election: the average voter
turtunu) man) each poll will form an normal distrbutionaund true
average vemit population), allowing to make inferences.

Box 5.2 Sampling distributions and the central limit theorem (@) o E R

Caption: Box 5.2 Sampling distributions and the central limit theorem Description: A boxed
explanation of sampling distributions and CLT with a political science example.

Pilot questions 5.2
What is the difference between a population and a sample?
Name two types of sampling methods.
Which sampling method ensures representation across groups such as regions or genders?
What is a sampling distribution?
What does the central limit theorem state about the sampling distribution of the mean?
o
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5.3 Estimation in Political Analysis

5.3.1 Point estimation and its properties

A point estimate is a single value calculated from sample data that serves as an estimate of a
population parameter. For example, the average approval rating of a government based on a
sample survey is a point estimate of the population’s approval rating.

Properties of good point estimators include:
Unbiasedness: The estimator’s expected value equals the true population parameter.
Consistency: The estimator becomes more accurate as sample size increases.
Efficiency: The estimator has the smallest possible variance among unbiased estimators.

Fill in the blank: A point estimate is a value calculated from sample data to estimate a
population parameter.
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Figure 5.3 Point Estimation in Political Analysis
Estimaing Voter Turntout from a Sample Survey

~ Population T

I . All Registered Voters
R r.a
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Estimated Voter
Turnoun = 70%

70 out 100 Point
v;)éoe/d Estimation This sin.gle value is the
(70%) point estimate for the

population turnout.

Figure 5.3 Point estimation in political analysis

Diagram showing point estimation of voter turnout from a sample survey. Caption: Figure 5.3
Point estimation in political analysis

5.3.2 Interval estimation (confidence intervals)

An interval estimate provides a range of values within which the population parameter is likely
to fall. This range is called a confidence interval (CI). For example, a survey might estimate
that voter turnout is between 60% and 65% with 95% confidence.

Confidence intervals are more informative than point estimates because they account for
sampling variability and provide a measure of reliability.
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Fill in the blank: An interval estimate provides a of values within which the
population parameter is likely to fall.

Box 5.3 Confidenouls in Political Analysis

Key Concepts with an Example of Voter Turnout Estimation

' Confidence Interoals:

* A range the values that is likely to conain to contain the true
population parameter (e.g, mean voter turnnout) with a
certain degree a cegree of confidence (e.g. 95%). It
accounts for sampling variabiity.

% Political Science Example (Voter Turnout):

* A poll reports voter turnout at 60% with 95% confidence
interval of +3onval of £3%. This means if tm poll were
conductet many times, 95% would contain of true of true
population  voter turnout, which is estimated to be
between 57% 63%.

Box 5.3 Confidence intervouls in political m
analysis Bt

Caption: Box 5.3 Confidence intervals in political analysis Description: A boxed explanation of
confidence intervals with an example of voter turnout estimation.

5.3.3 Applications of estimation in political studies
Estimation is widely applied in political science:

Voter turnout: Estimating the proportion of citizens who will vote in an election.
-
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Approval ratings: Estimating the percentage of citizens who support a government or

policy.

Policy impact: Estimating the average effect of a policy on different groups.

These applications help political scientists and policymakers make informed decisions based on

sample data.

Fill in the blank: Estimation helps political scientists make

data.

decisions based on sample

Table 5.3 Applications of
Estimation in Political Science

Key Uses of Point and Interval Estimates in Research

Application

Description

Example in Political
Science

Voter Turnout

Estimating the proportion of
eligible voters who participate in
in election based on exit polls or

A poll estimates voter turnout
at 62% + 62% + 4% for an
upcoming elecoing

new policy by comparing in
outcomes in sample group
group to a control

group.

small surveys. election.

Approval Ratings

£F 5 Determing the percnetage of the | The President’s approval
population that approves of estimated is estimated be
political figure or policy wth with | 48% with 95% confidence
margin of error. intererce interval of
of [45%, 51%].
Policy Impact Assessing the effect of new A study estimates a new voter

education program increased
5 persertage points, with a
on margin of error of +2%

Table 5.3 Applications of estimation

in political science

(OER

Caption: Table 5.3 Applications of estimation in political science Description: A table listing
applications such as voter turnout, approval ratings, and policy impact.
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Pilot questions 5.3
What is a point estimate?
State one property of a good point estimator.
What is a confidence interval?
Give one application of estimation in political science.

Why are confidence intervals more informative than point estimates?

5.4 Hypothesis Testing in Political Science
5.4.1 Concept of hypotheses (null and alternative)

A hypothesis is a statement about a population parameter that can be tested using sample data.
In hypothesis testing, we usually set up two competing statements:

Null hypothesis (Ho): Assumes no effect or no difference (e.g., “There is no difference in
voter turnout between urban and rural areas”):

Alternative hypothesis (H1): Assumes there is an effect or difference (e.g., “Voter turnout is
higher in urban areas than in rural areas”).

Fill in the blank: The null hypothesis assumes effect or difference in the population.
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Figure 5.4 Null and Alternative Hypotosies in Political Analysis

Testing a Hypothsis About Voter Turnout

Null Hypotosis (H,: Alternative H1, / (Ha):

* No effect or no difference * There an effect or a

i : difference i Z

Political science example: Political sciemple:
The new voter registration The new campaign WILL

campaign will have NO effect on increase orarreen
voter turnout. voter turnout.
Population mean turnout (u) = Population mean turnout (u) >

40%. 40%.

Statistical Test

Evidence from Sample Data

Open Educational
Resource

Figure 5.4 Nulll and alternative hyphosies in poltical Analysis

Diagram showing null and alternative hypotheses with a political examplé. Céption: Figure 5.4
Null and alternative hypotheses in political analysis

5.4.2 Steps in hypothesis testing
The process of hypothesis testing involves:
Formulating hypotheses (Ho and H:).
Selecting a significance level (@), often 0.05.
Choosing an appropriate test statistic (z, t, chi-square, etc.).
Calculating the test statistic from sample data.
o
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Making a decision: reject Ho if the test statistic falls in the critical region; otherwise, fail to
reject Ho.

Fill in the blank: If the test statistic falls in the critical region, we the null hypothesis.

Box 5.4 Steps in Hypothesis Testing

The Five-Step Process for Statistical Inference

Formulate Hypetsies

Define the null hypothesis (H,) and alternative hypotiesis
Ha.

Choose Significance Level
Select alpha (a level (e.g, 0.05), which determines thoshold for rejecting H,

Collect Data and Calculate Test Statistic

Gather sample data and compute the approrpiate test statistic
(eg, t-value, z-value.

Make a Decision
Compare thre test statistic to the critical value or p-value.

Draw a Conclusion

Reject or fail to reject Ho, and interpret the results in the context in the
problem.

Box 5.4 Steps in Hypothesis Testing

Caption: Box 5.4 Steps in hypothesis testing Description: A boxed list showing the five steps of
hypothesis testing.

5.4.3 Common tests in political analysis
Some common statistical tests used in political science include:

Z-test: Used when population variance is known and sample size is large.
F
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T-test: Used when population variance is unknown and sample size is small.

Chi-square test: Used for categorical data, such as testing independence between party
affiliation and voting behaviour.

Fill in the blank: The chi-square test is used for data, such as party affiliation.

Table 5.4 Common Statistical Tests in
Political Science

Key Tests for Hypotisis Testing in Political Science Research

Statistical Test Description Political
Application
Z-Test Used to test hypotsises about Comparing the mean voter

population means when tlze  turtnut between two
large 30) or aopulation standard large districts to see if the's a

devaiation is known. significant difference.
T-Test Used to test hypotsises Evaluating if a new, small-
about popuation when scale voter education
the th samplize is small (n < 30 program significatly
(n < 30)and (n 30) aostand increased turtinut in a
sypulation stadiation is pilot group
unknown.
Chi-Square Test Used to exam relationship Analyzing if the a relationship
between two categoral political party affliation (e.g.

variables, determining if the's ~ Democran) and opinion on a
seternning if th's a significant  policy (e.g. Support, Oppose,
association. Neutral.

Table 5.4 Common statisical tests in poltical science

Caption: Table 5.4 Common statistical tests in political science Description: A table listing z-
test, t-test, and chi-square test with political science applications.

5.4.4 Limitations and ethical considerations in hypothesis testing
Hypothesis testing has limitations:
P
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Results depend on sample quality; poor sampling leads to misleading conclusions.
Statistical significance does not always imply practical significance.
Misuse of p-values can distort findings.

Ethical considerations include transparency in reporting, avoiding manipulation of data, and
acknowledging uncertainty. In political science, misuse of hypothesis testing can lead to biased
interpretations of voter behaviour or policy impacts.

Fill in the blank: Statistical significance does not always imply significance:

Box 5.5 Limitations and Ethical
Ethical Considetions in
Hypthesis Testing

Key Challenges and Responsiblities in Political Science Research

0/’) Limitations:

» Sample QualityBias in sample selection or sample sizes can lead of
incarurate inferences.

e Misuse P-Values:

* Mnesprrieting Intstop taistical significane as practical significane or
or p-hacking (manipulating data to get desired
results).

5_]_3 Ethical Considerations:
* Transparency:

* Openly report all methall methods, data, and findings, including non-significant
results.

* Avoding BiasEnsure research desing and interpertation are free from personal
political biases.

» Data Privacy: Protect condendlity of anomaity of individuals involved in the study.

Box 5.5 Limitations and ethical considerations in hypthesis testing

OER

Open Educational
Resource

Caption: Box 5.5 Limitations and ethical considerations in hypothesis testing Description: A
boxed list showing limitations (sample quality, misuse of p-values) and ethical considerations
(transparency, avoiding bias).

)

i |\ NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Pilot questions 5.4
What is the null hypothesis?
What is the alternative hypothesis?
State the five steps in hypothesis testing.
Which test is used for categorical data in political science?

Why is it important to consider ethical issues in hypothesis testing?

Series Summary

This Series introduced the foundations of inferential statistics, showing how researchers can
move beyond describing data to making generalisations, predictions, and testing hypotheses. We
began with the definition and importance of inferential statistics; distinguishing them from
descriptive statistics. Next, we explored sampling and sampling distributions, including the
central limit theorem. We then examined estimation, focusing on point and interval estimation
and their applications in political studies. Finally, we concluded with hypothesis testing,
covering null and alternative hypotheses, the steps.involved, common statistical tests, and ethical
considerations.

By completing this Series, you should now be able to define inferential statistics, explain
sampling methods, apply estimation techniques, and conduct hypothesis testing in political
science research. These skills are essential for analysing political data rigorously and
responsibly.

Glossary of Terms
Inferential statistics: Methods used to make generalisations about a population based on
sample data.

Population: The entire group under study.
Sample: A subset of the population selected for analysis.
Sampling distribution: The distribution of a statistic (e.g., mean) across repeated samples.

Central limit theorem (CLT): States that the sampling distribution of the mean approaches
normality as sample size increases.

Point estimate: A single value used to estimate a population parameter.

Confidence interval (CI): A range of values within which a population parameter is likely to
fall.

Null hypothesis (Ho): Assumes no effect or difference.

Alternative hypothesis (Hi): Assumes an effect or difference exists.

Significance level (a): The probability of rejecting the null hypothesis when it is true.
Test statistic: A value calculated from sample data used in hypothesis testing.

-
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Z-test, T-test, Chi-square test: Common statistical tests used in political analysis.

Concept Check Questions [Series 5]
Objective questions

What do inferential statistics allow researchers to do? (Linked to SLO 5.1)

Which type of statistics summarises data without generalising? (Linked to SLO 5.2)
What is the difference between a population and a sample? (Linked to SLO 5.4)
Which sampling method ensures representation across groups? (Linked to SLO 5.5)

What does the central limit theorem state about the sampling distribution of the mean?
(Linked to SLO 5.6)

Short-answer questions

Define a point estimate and give one property. (Linked to SLO.5.7)

What is a confidence interval, and why is it useful? (Linked to SLO 5.8)

State the five steps in hypothesis testing. (Linked to SLO5.9)

Give one application of inferential statistics in political science. (Linked to SLO 5.3)

Why is statistical significance not always the same as practical significance? (Linked to SLO
5.11)

Long-answer questions

Analyse the importance of sampling distributions and the central limit theorem in political
analysis. (Linked to SLO 5.6)

Basic response: They explain how sample statistics vary and justify using normal probability
models.

Value-added response: They allow researchers to estimate population parameters reliably,
even when the population distribution is unknown, making them essential for political
surveys and.election studies.

Evaluate the ethical considerations in hypothesis testing within political science. (Linked to SLO
5.11)

Basic response: Researchers must avoid misuse of p-values and ensure transparency.

Value-added response: Ethical practice requires acknowledging uncertainty, avoiding
manipulation, and ensuring that statistical findings are not misrepresented to influence
public opinion or policy unfairly.

Answers to Concept Check Questions [Series 5]
Make generalisations about a population based on a sample.

Descriptive statistics.
Population = entire group; Sample = subset selected for analysis.

-
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Stratified sampling.

It approaches a normal distribution as sample size increases.

A single value estimate; property: unbiasedness.

A range of values likely containing the parameter; it accounts for variability.

Formulate hypotheses, select significance level, choose test statistic, calculate statistic, make
decision.

Predicting election outcomes.

Because a statistically significant result may have little real-world impaet.
See long-answer responses above.

See long-answer responses above.

Answers to Pilot Questions [Series 5]
Part 5.1

Methods to generalise from sample to population.

They allow predictions and testing in political analysis.

Descriptive = summarise; Inferential = generalise.

Election studies, public opinion polls.

Populations are too large or impractical to study fully.
Part 5.2

Population = entire group; Sample = subset.

Random, stratified:

Stratified sampling.

Distribution of a statistic across repeated samples.

Approaches normal distribution as sample size increases.
Part 5.3

Single value estimate of a parameter.

Unbiasedness.

Range of values likely containing the parameter.

Approval ratings estimation.

They provide reliability and account for variability.
Part 5.4
o

o) LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Assumes no effect or difference.

Assumes an effect or difference exists.

Formulate hypotheses, set a, choose test statistic, calculate, decide.
Chi-square test.

To avoid bias and misuse of statistical findings.
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