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Course Code: GEO 403 

Course Title: Research Method II  

Course Credit:2 Units C 

Series 1: Methodologies of Geographical Research 
Series Outline 

• Part 1: Foundations of Geographical Research Methodologies 
• 1.1 Definition and scope of geographical research 
• 1.2 Historical development of methodologies in geography 
• 1.3 Importance of methodological choices 

• Part 2: Qualitative and Quantitative Approaches 
• 2.1 Qualitative methods: case studies, ethnography, observation 
• 2.2 Quantitative methods: surveys, sampling, modelling 
• 2.3 Comparative strengths and limitations 

• Part 3: Contemporary and Integrated Methodologies 
• 3.1 Mixed-method approaches 
• 3.2 GIS and geospatial technologies 
• 3.3 Emerging trends in geographical research 

 

Introduction 

Geographical research is built upon the careful selection and application of appropriate 
methodologies. Without a sound methodological foundation, research findings may lack 
credibility or fail to address the intended problems effectively. As learners embarking on 
this Series, you will discover how methodologies shape the way geographical questions 
are asked, data are collected, and results are interpreted. This knowledge is central to the 
entire course, since it equips you with the tools to approach research in a structured and 
meaningful way. 

The aim of this Series is to introduce you to the principal methodologies used in 
geographical research and to equip you with the ability to evaluate, apply, and integrate 
them in your own studies. By the end of the Series, you should be able to critically assess 
different approaches and select those most suitable for specific research contexts. 

We shall commence this Series by examining the foundations of geographical research 
methodologies, including their definition, scope, and historical development. Next, we will 
move on to explore qualitative and quantitative approaches, considering their techniques, 
strengths, and limitations. Finally, we will wrap up by studying contemporary and 
integrated methodologies, such as mixed-method approaches and GIS-based techniques, 
which represent the evolving landscape of geographical research. 
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Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 2.1 define the scope and foundations of geographical research methodologies, 
• SLO 2.2 explain the historical development and significance of methodological 

choices in geography, 
• SLO 2.3 describe qualitative approaches such as case studies, ethnography, and 

observation, 
• SLO 2.4 demonstrate the application of quantitative approaches including surveys, 

sampling, and modelling, 
• SLO 2.5 analyse the comparative strengths and limitations of qualitative and 

quantitative methods, and 
• SLO 2.6 evaluate contemporary and integrated methodologies such as mixed-

method approaches and GIS-based techniques. 

 

1.1 Foundations of Geographical Research Methodologies 

1.1.1 Definition and scope of geographical research 

Geographical research refers to the systematic investigation of spatial phenomena, 
human-environment interactions, and patterns across the earth’s surface. A methodology 
is the structured framework of principles, techniques, and procedures that guide the 
conduct of research. Together, these concepts provide the foundation for producing 
reliable and valid knowledge in geography. 

Geographical research is broad in scope, covering physical landscapes, human activities, 
and the relationships between them. It seeks to answer questions about location, 
distribution, and processes. For example, a researcher may investigate why certain cities 
grow faster than others, or how climate change affects agricultural productivity. 

Fill in the blank: Geography as a discipline is concerned with the study of ______ 
phenomena and their spatial relationships. 
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Figure 1.1 Scope of geographical research 
 
 

1.1.2 Historical development of methodologies in geography 

The history of geographical research methodologies reflects the evolution of the discipline 
itself. Early geography was descriptive, focusing on exploration and mapping. Later, the 
quantitative revolution introduced statistical and mathematical approaches, 
emphasising precision and objectivity. More recently, qualitative and mixed methods have 
gained prominence, allowing researchers to capture human experiences and perceptions 
alongside measurable data. 
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This progression shows that methodologies are not static but respond to intellectual 
trends and societal needs. For instance, the rise of environmental concerns in the 
twentieth century encouraged the adoption of interdisciplinary approaches. 

Fill in the blank: The introduction of statistical and mathematical approaches in geography 
is often referred to as the ______ revolution. 

Plate 1.1 Evolution of geographical methodologies 
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1.1.3 Importance of methodological choices 

Choosing the right methodology is crucial because it determines the reliability, validity, 
and applicability of research findings. A poorly chosen method may lead to biased results 
or misinterpretation. For example, using only surveys to study rural migration might 
overlook cultural factors better captured through interviews. 

The importance of methodological choices lies in their ability to align research questions 
with appropriate tools. Researchers must evaluate whether qualitative, quantitative, or 
mixed approaches best suit their objectives. 

Fill in the blank: The reliability and validity of research findings depend largely on the ______ 
selected by the researcher. 

Consideration Description 

Research 
Paradigm 

Are you aiming for Positivism (seeking objective laws and spatial 
patterns) or Interpretivism (understanding subjective meanings 

and lived experiences)? 

Spatial Scale 

Will your data be micro-scale (neighborhood/individual level) or 
macro-scale (global patterns/satellite imagery)? The scale often 

dictates your tools. 

Data Nature 

Do you need Quantitative data (GPS coordinates, soil pH, census 
stats) or Qualitative data (interviews, ethnographic observations, 

mental maps)? 

Ethics & 
Positionality 

How does your presence as a researcher affect the environment 
or community? This includes considering "insider/outsider" status 

and environmental impact. 

Box 1.1 Key considerations in choosing a methodology 

• Clarity of research questions 
• Nature of data required 
• Resources available 
• Ethical implications 
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Pilot questions 1.1 

1. Which term refers to the structured framework of principles, techniques, and 
procedures that guide research? 

2. Geographical research is concerned with the study of ______ phenomena and their 
spatial relationships. 

3. The introduction of statistical and mathematical approaches in geography is often 
referred to as the ______ revolution. 

4. Why is it important to align research questions with appropriate methodologies? 
5. Which four key considerations should a researcher evaluate when choosing a 

methodology? 

 

1.2 Qualitative and Quantitative Approaches 

1.2.1 Qualitative methods: case studies, ethnography, and observation 

Qualitative methods are research approaches that focus on non-numerical data, such as 
words, images, and experiences. They are particularly useful for exploring meanings, 
perceptions, and processes in geographical contexts. 

A case study is an in-depth investigation of a single location, event, or phenomenon. It 
allows the researcher to gather detailed insights that may not be visible through broader 
surveys. Ethnography involves immersing oneself in a community or environment to 
observe and record behaviours, practices, and cultural patterns. Observation refers to 
systematically watching and recording events or behaviours in their natural settings. 

These methods are valuable for understanding human experiences and social dynamics, 
but they may be limited in terms of generalisability. 

Fill in the blank: A research approach that involves immersing oneself in a community to 
observe behaviours is called ______. 

Feature Description 

Contextual 
Depth 

Focuses on the "why" and "how" of human-environment 
interactions within specific locations. 
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Feature Description 

Subjectivity 
Values the personal perspectives, emotions, and lived 

experiences of individuals and communities. 

Reflexivity 
Requires researchers to acknowledge their own biases and how 

their presence influences the data. 

Diverse Data 
Sources 

Utilizes non-numerical data such as interviews, ethnography, 
focus groups, and visual analysis. 

Box 1.2 Key features of qualitative methods 

• Focus on meanings and experiences 
• Use of descriptive data 
• Context-specific insights 
• Limited generalisability 

 
 

1.2.2 Quantitative methods: surveys, sampling, and modelling 

Quantitative methods are approaches that rely on numerical data and statistical analysis. 
They are designed to measure variables, identify patterns, and test hypotheses. 

A survey is a structured method of collecting data from a sample population using 
questionnaires or interviews. Sampling refers to the process of selecting a representative 
subset of a population to make inferences about the whole. Modelling involves creating 
mathematical or computational representations of geographical processes, such as urban 
growth or climate change impacts. 

Quantitative methods provide precision and allow for generalisation, but they may 
overlook the depth of human experiences. 

Fill in the blank: The process of selecting a representative subset of a population for study 
is known as ______. 
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Figure 1.2 Steps in quantitative research 
 
 

1.2.3 Comparative strengths and limitations 

Both qualitative and quantitative methods have strengths and limitations. Qualitative 
approaches provide depth, context, and rich descriptions, while quantitative approaches 
offer precision, generalisability, and statistical rigour. 

The choice between them depends on the research question. For example, if the aim is to 
explore cultural perceptions of space, qualitative methods may be more appropriate. If the 
aim is to measure migration patterns across regions, quantitative methods may be better 
suited. 

Fill in the blank: Qualitative methods provide depth and context, while quantitative 
methods provide ______ and generalisability. 

Feature Quantitative Methods Qualitative Methods 

Focus 
Numerical data, spatial patterns, and 

statistical significance. 
Meanings, experiences, and 

social processes. 
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Feature Quantitative Methods Qualitative Methods 

Data 
Collection 

Remote sensing, GIS, surveys, and 
census data. 

Interviews, focus groups, 
and participant observation. 

Strengths 

Generalizability: Can identify broad 
trends across large populations or 

regions. 

Depth: Provides rich, 
nuanced insights into the 

"lived experience" of a place. 

Limitations 

Decontextualization: Can overlook 
the personal or cultural nuances of a 

specific location. 

Scale: Findings are often 
site-specific and difficult to 

apply to larger regions. 

Ideal for... Mapping urban growth or analyzing 
climate change variables. 

Understanding community 
identity or the "sense of 

place" in a neighborhood. 

Table 1.1 Comparative strengths and limitations of qualitative and quantitative methods 

Pilot questions 1.2 

1. Which qualitative method involves an in-depth investigation of a single location or 
phenomenon? 

2. What is the main purpose of sampling in quantitative research? 
3. Which method uses mathematical or computational representations of 

geographical processes? 
4. What is one key strength of qualitative methods? 
5. What is one key limitation of quantitative methods? 

 

1.3 Contemporary and Integrated Methodologies 

1.3.1 Mixed-method approaches 

Mixed-method approaches combine both qualitative and quantitative techniques within a 
single study. This integration allows researchers to capture the richness of human 
experiences while also providing measurable and generalisable results. For example, a 
study on urban migration may use surveys to collect statistical data on population 
movement, alongside interviews to explore personal motivations and cultural influences. 



 

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

The strength of mixed methods lies in their ability to balance depth and breadth. However, 
they require careful planning to ensure that the two approaches complement rather than 
contradict each other. 

Fill in the blank: A research design that combines qualitative and quantitative techniques is 
referred to as a ______ approach. 

1.3 Mixed-method approaches in geographical research 
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1.3.2 GIS and geospatial technologies 

Geographic Information Systems (GIS) are computer-based tools that allow researchers 
to capture, store, analyse, and display spatial data. Geospatial technologies include 
remote sensing, GPS, and spatial modelling, which provide powerful means of examining 
patterns and processes across space. 

These technologies have revolutionised geographical research by enabling precise 
mapping, spatial analysis, and visualisation. For instance, GIS can be used to study land 
use changes, track disease outbreaks, or model flood risks. 

Fill in the blank: A computer-based tool used to capture, store, and analyse spatial data is 
called ______. 

 

Plate 1.2 GIS interface displaying spatial data layers 
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1.3.3 Emerging trends in geographical research 

Emerging trends in geographical research methodologies reflect advances in technology 
and interdisciplinary collaboration. Examples include the use of big data analytics, which 
involves processing large datasets from sources such as social media or satellite imagery, 
and participatory GIS, which engages communities in mapping and decision-making. 

These innovations expand the scope of geographical research, making it more responsive 
to contemporary challenges such as climate change, urbanisation, and global health. 

Fill in the blank: The use of large datasets from sources like social media or satellite 
imagery is known as ______ analytics. 

Trend Description 

Earth System 
Digital Twins 

The creation of real-time, high-fidelity digital replicas of 
ecosystems or urban centers to simulate "what-if" scenarios for 

climate impact and planning. 

Hybrid & Multi-
scale Modeling 

Combining traditional process-based models (like water flow) 
with Machine Learning to bridge the gap between local field 

data and global satellite patterns. 

Participatory & 
Open Science 

A move toward co-designing research with local communities 
and using citizen science (apps/sensors) to gather ground-

truth data at scale. 

Real-time 
Distributed 

Sensing 

Leveraging the Internet of Things (IoT) and low-cost sensor 
networks for continuous, live monitoring of air quality, noise, 

and environmental health. 

Box 1.2 Emerging trends in geographical research methodologies 

• Big data analytics 
• Participatory GIS 
• Interdisciplinary collaboration 
• Real-time spatial monitoring 
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Pilot questions 1.3 

1. What is the main advantage of using mixed-method approaches in geographical 
research? 

2. Which geospatial technology allows researchers to capture and analyse spatial 
data using satellites? 

3. What does GIS stand for? 
4. Name one example of how GIS can be applied in real-world geographical research. 
5. What is participatory GIS designed to achieve? 

 

Series Summary 

This Series has introduced you to the methodologies of geographical research, highlighting 
their importance in shaping credible and meaningful investigations. The purpose was to 
provide you with a strong foundation for selecting and applying appropriate approaches, 
ensuring that your research questions are addressed with clarity and precision. 

We began by exploring the foundations of geographical research methodologies, including 
their scope, historical development, and the significance of methodological choices. Then, 
we examined qualitative and quantitative approaches, considering their techniques, 
strengths, and limitations. Finally, we looked at contemporary and integrated 
methodologies, such as mixed-method designs, GIS, and emerging trends like big data 
analytics and participatory GIS. By completing this Series, you should now be able to 
define the scope of methodologies, explain their historical development, describe 
qualitative and quantitative approaches, demonstrate their application, analyse their 
comparative strengths, and evaluate modern integrated techniques, as outlined in the 
Series Learning Outcomes. 

 

Glossary of Terms 

Case study: An in-depth investigation of a single location, event, or phenomenon, used to 
gather detailed insights that may not be visible through broader surveys. 

Ethnography: A qualitative method where the researcher immerses themselves in a 
community or environment to observe and record behaviours, practices, and cultural 
patterns. 

Geographic Information Systems (GIS): A computer-based tool that captures, stores, 
analyses, and displays spatial data, enabling precise mapping and spatial analysis. 
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Geographical research: The systematic investigation of spatial phenomena, human–
environment interactions, and patterns across the earth’s surface. 

Methodology: A structured framework of principles, techniques, and procedures that 
guide the conduct of research. 

Mixed-method approaches: Research designs that combine qualitative and quantitative 
techniques within a single study to balance depth and breadth. 

Modelling: The creation of mathematical or computational representations of 
geographical processes, such as urban growth or climate change impacts. 

Observation: A qualitative method involving the systematic watching and recording of 
events or behaviours in their natural settings. 

Participatory GIS: A form of GIS that engages communities in mapping and decision-
making, often used to incorporate local knowledge into research. 

Quantitative methods: Research approaches that rely on numerical data and statistical 
analysis to measure variables, identify patterns, and test hypotheses. 

Qualitative methods: Research approaches that focus on non-numerical data, such as 
words, images, and experiences, to explore meanings and processes. 

Sampling: The process of selecting a representative subset of a population to make 
inferences about the whole. 

Survey: A structured method of collecting data from a sample population using 
questionnaires or interviews. 

Quantitative revolution: A period in the history of geography when statistical and 
mathematical approaches were introduced, emphasising precision and objectivity. 

Big data analytics: The processing and analysis of very large datasets, often from sources 
such as social media or satellite imagery, to identify patterns and trends. 

 

Concept Check Questions  

Objective questions 

1. Which term refers to the structured framework of principles, techniques, and 
procedures that guide research? (Linked to SLO 2.1) 
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2. The introduction of statistical and mathematical approaches in geography is often 
referred to as the ______ revolution. (Linked to SLO 2.2) 

3. Which qualitative method involves immersing oneself in a community to observe 
behaviours and practices? (Linked to SLO 2.3) 

4. What does GIS stand for? (Linked to SLO 2.6) 
5. Which research design combines qualitative and quantitative techniques within a 

single study? (Linked to SLO 2.6) 

Short-answer questions 

6. Explain why methodological choices are important in geographical research. 
(Linked to SLO 2.2) 
7. Describe one strength and one limitation of qualitative methods. (Linked to SLO 2.3) 
8. Demonstrate how sampling contributes to the reliability of quantitative research. 
(Linked to SLO 2.4) 
8. Analyse one way in which GIS has transformed geographical research. (Linked to 
SLO 2.6) 

Long-answer questions 

9. Evaluate the comparative strengths and limitations of qualitative and quantitative 
approaches in geographical research. (Linked to SLO 2.5) 
10. Discuss the role of emerging trends such as big data analytics and participatory GIS 
in shaping the future of geographical research methodologies. (Linked to SLO 2.6) 

 

Answers to Concept Check Questions  

Objective questions 

1. Methodology. 
2. Quantitative revolution. 
3. Ethnography. 
4. Geographic Information Systems. 
5. Mixed-method approaches. 

Short-answer questions 

6. Methodological choices are important because they determine the reliability, 
validity, and applicability of research findings. 
7. Strength: Provides depth and context. Limitation: Limited generalisability. 
8. Sampling ensures that data collected from a subset of the population can be 
generalised to the whole, increasing reliability. 
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9. GIS has transformed research by enabling precise mapping, spatial analysis, and 
visualisation of complex data. 

Long-answer questions 

10. Basic response: Qualitative approaches provide depth, context, and rich insights, 
while quantitative approaches offer precision, generalisability, and statistical rigour. 
Qualitative methods may be limited in scope and generalisation, whereas quantitative 
methods may overlook human experiences. 

Value-added response: Outstanding learners may highlight that combining both 
approaches through mixed methods can overcome these limitations. They may also 
discuss how methodological choice depends on the research question, resources, 
and ethical considerations, and provide examples such as migration studies or 
climate change modelling. 

11. Basic response: Emerging trends such as big data analytics allow researchers to 
process large datasets, while participatory GIS engages communities in mapping and 
decision-making. These approaches expand the scope of geographical research. 

Value-added response: Outstanding learners may add that these trends reflect the 
increasing importance of interdisciplinary collaboration and technological 
innovation. They may discuss how real-time spatial monitoring, social media data, 
and citizen science are reshaping research practices, making geography more 
responsive to global challenges like urbanisation, climate change, and public 
health. 

 

Answers to Pilot Questions  

Part 1: Foundations of Geographical Research Methodologies 

1. Methodology 
2. Spatial 
3. Quantitative revolution 
4. To ensure reliability, validity, and applicability of findings 
5. Clarity of research questions, nature of data required, resources available, ethical 

implications 

Part 2: Qualitative and Quantitative Approaches 

1. Case study 
2. To make inferences about the whole population 
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3. Modelling 
4. Provides depth and context 
5. May overlook human experiences 

Part 3: Contemporary and Integrated Methodologies 

1. Balance of depth and breadth in research 
2. Remote sensing 
3. Geographic Information Systems 
4. Studying land use changes, tracking disease outbreaks, modelling flood risks (any 

one example) 
5. To engage communities in mapping and decision-making 
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Course Code: GEO 403 

Course Title: Research Method II  

Course Credit:2 Units C 

Series 2: Problem Identification and Description in Research 
Series Outline 

Part 2.1: Foundations of Research Problems 

• Definition of a research problem 
• Characteristics of a good research problem 
• Sources of research problems in geography 

Part 2.2: Techniques for Identifying Research Problems 

• Reviewing literature and previous studies 
• Observations and field experiences 
• Stakeholder and community inputs 

Part 2.3: Describing and Structuring Research Problems 

• Formulating research questions and objectives 
• Clarifying scope and limitations 
• Aligning problems with analytical tools 

 

Introduction 

Research in geography is only as strong as the methods that underpin it. Without clear 
methodological foundations, even the most interesting questions risk being answered in 
ways that lack credibility or depth. As learners beginning this course, it is important to 
appreciate how methodologies shape the way geographical problems are investigated, 
data are collected, and findings are interpreted. This Series sets the stage for building that 
understanding, ensuring you are well prepared for the more advanced aspects of research 
that follow. 

The aim of this Series is to introduce you to the principal methodologies of geographical 
research and to equip you with the skills to evaluate, apply, and integrate them effectively. 
By the end, you should be confident in recognising different approaches and in selecting 
those most appropriate for specific research contexts. 
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We shall commence this Series by examining the foundations of geographical research 
methodologies, including their definition, scope, and historical development. Next, we will 
move on to qualitative and quantitative approaches, considering their techniques, 
strengths, and limitations. Finally, we will wrap up by exploring contemporary and 
integrated methodologies, such as mixed-method designs and GIS-based techniques, 
which represent the evolving landscape of geographical research. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 1.1 define the scope and foundations of geographical research methodologies, 
• SLO 1.2 explain the historical development and significance of methodological 

choices in geography, 
• SLO 1.3 describe qualitative approaches such as case studies, ethnography, and 

observation, 
• SLO 1.4 demonstrate the application of quantitative approaches including surveys, 

sampling, and modelling, 
• SLO 1.5 analyse the comparative strengths and limitations of qualitative and 

quantitative methods, and 
• SLO 1.6 evaluate contemporary and integrated methodologies such as mixed-

method approaches and GIS-based techniques. 

 

2.1 Foundations of Research Problems 

2.1.1 Definition of a research problem 

A research problem is a clearly defined issue, situation, or gap in knowledge that a 
researcher seeks to investigate. It provides the starting point for any study and guides the 
choice of methods, data, and analysis. In geography, research problems often relate to 
spatial patterns, human–environment interactions, or processes that require explanation. 

A well-defined research problem ensures that the study remains focused and purposeful. 
Without it, research risks becoming vague or irrelevant. 

Fill in the blank: A research problem is essentially a ______ in knowledge that requires 
investigation. 
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Figure 2.1 Relationship between research problem, questions, and objectives 
 
 

2.1.2 Characteristics of a good research problem 

A good research problem should be clear, meaning it is easy to understand and not 
ambiguous. It should be researchable, meaning data can be collected and analysed to 
address it. It should also be significant, contributing to knowledge or solving a practical 
issue. Finally, it should be feasible, considering time, resources, and ethical constraints. 

For example, “What are the effects of urban sprawl on agricultural land in Ilorin?” is clearer 
and more researchable than “Why is the city changing?” 

Fill in the blank: A good research problem must be clear, researchable, significant, and 
______. 

Characteristic Description 

1. Clarity and 
Precision 

The problem should be stated clearly and concisely, avoiding 
vague language so that the scope of the study is unmistakable. 

2. Researchability 

It must be possible to collect data or evidence to address the 
problem. It cannot be based purely on value judgments or 

"should" statements. 

3. Significance 
The problem should address a genuine gap in existing 

knowledge or contribute to solving a practical, real-world issue. 
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Characteristic Description 

4. Feasibility 
The researcher must have the necessary resources, time, and 

access to data to investigate the problem thoroughly. 

Box 2.1 Characteristics of a good research problem 

• Clear and unambiguous 
• Researchable with available methods 
• Significant to knowledge or practice 
• Feasible within time and resources 

 
 

2.1.3 Sources of research problems in geography 

Research problems in geography can arise from several sources. Literature gaps are 
common, where previous studies have not fully addressed an issue. Field observations 
often reveal patterns or anomalies that spark questions. Community or stakeholder 
concerns may highlight pressing issues such as flooding, waste management, or land use 
conflicts. 

By drawing from these sources, researchers ensure their problems are relevant and 
grounded in real-world contexts. 

Fill in the blank: One common source of research problems is identifying ______ in existing 
literature. 

Source of 
Problem 

Description Geographical Example 

Observation of 
Patterns 

Noticing unusual spatial 
distributions or anomalies in 

the landscape. 

Investigating why certain urban 
"food deserts" persist despite 
proximity to agricultural hubs. 

Technological 
Gaps 

Identifying limitations in 
current mapping, remote 

sensing, or GIS capabilities. 

Developing new algorithms to 
better distinguish between types 
of forest canopy in high-density 

tropical regions. 
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Source of 
Problem 

Description Geographical Example 

Policy & Social 
Issues 

Addressing real-world 
challenges like climate 

change, migration, or urban 
sprawl. 

Analyzing the impact of rising sea 
levels on coastal property values 

and insurance accessibility. 

Literature 
Review 

Finding "blind spots" or 
contradictions in existing 

academic studies. 

Testing a European model of 
urban heat islands in a rapidly 

growing Global South city to see if 
the theory holds. 

Technological 
Change 

Exploring how new 
technologies change our 

relationship with space and 
place. 

Mapping the impact of 
autonomous delivery drones on 
traditional neighborhood traffic 

flow and noise pollution. 

Table 2.1 Sources of research problems in geography 

Pilot Questions 2.1 

1. What is a research problem? 
2. A research problem is essentially a ______ in knowledge that requires investigation. 
3. List two characteristics of a good research problem. 
4. A good research problem must be clear, researchable, significant, and ______. 
5. Name one common source of research problems in geography. 
6. Identifying ______ in existing literature is a frequent way of generating research 

problems. 

 

2.2 Techniques for Identifying Research Problems 

2.2.1 Reviewing literature and previous studies 

One of the most common ways to identify a research problem is by examining existing 
literature. A literature review involves systematically reading and analysing published 
studies to discover gaps, contradictions, or areas that require further exploration. For 
example, if most studies on urban flooding focus on Lagos but little has been written about 
Ilorin, this gap can form the basis of a new research problem. 
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Fill in the blank: A literature review helps researchers identify ______ in existing knowledge 
that can be studied further. 

 

Figure 2.2 Literature review as a source of research problems 
 
 

2.2.2 Observations and field experiences 

Direct field observations often reveal patterns, anomalies, or pressing issues that can be 
developed into research problems. For instance, noticing soil erosion in rural farmlands or 
traffic congestion in city centres may prompt questions about causes and impacts. Field 
experiences provide first-hand evidence and ensure that research problems are grounded 
in reality. 
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Fill in the blank: Observing unusual patterns or anomalies in the field can lead to the 
identification of ______ problems. 

Plate 2.1 Field observation as a source of research problems 
 
 

2.2.3 Stakeholder and community inputs 

Another valuable source of research problems comes from stakeholders and community 
inputs. Stakeholders may include government agencies, NGOs, or local communities who 
highlight issues that require investigation. For example, residents may raise concerns 
about waste disposal, while policymakers may request studies on land use planning. 
These inputs ensure that research problems are socially relevant and practically useful. 

Fill in the blank: Research problems derived from stakeholder concerns are often more 
______ to community needs. 
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Examples of Stakeholder-Driven Research Problems 

1. Urban Planning & Transport 
• Stakeholder: Local Transit Authority. 
• Problem: Identifying "transit deserts" where low-income neighborhoods lack 

access to essential services via public transport. 
2. Agricultural Sustainability 

• Stakeholder: Regional Farmers' Union. 
• Problem: Analyzing the spatial impact of soil erosion on crop yields to develop 

localized water conservation strategies. 
3. Public Health Geography 

• Stakeholder: Municipal Health Department. 
• Problem: Mapping the correlation between air quality and respiratory illness 

clusters near industrial zones to inform new zoning laws. 
4. Disaster Risk Management 

• Stakeholder: Coastal Community Board. 
• Problem: Assessing the vulnerability of local infrastructure to sea-level rise to 

prioritize the placement of flood defenses. 
5. Economic Geography 

• Stakeholder: Small Business Association. 
• Problem: Investigating the "brain drain" phenomenon in rural towns to determine 

why young professionals are migrating to specific urban hubs. 

 
Box 2.2 Examples of stakeholder-driven research problems 

• Waste management in urban neighbourhoods 
• Flood risk mapping for disaster preparedness 
• Land use conflicts between farmers and developers 

 
 

Pilot Questions 2.2 

1. What is the main purpose of a literature review in identifying research problems? 
2. Observing unusual patterns or anomalies in the field can lead to the identification of 

______ problems. 
3. Give one example of a research problem that can arise from field observations. 
4. Why are stakeholder and community inputs important in identifying research 

problems? 
5. Research problems derived from stakeholder concerns are often more ______ to 

community needs. 
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2.3 Describing and Structuring Research Problems 

2.3.1 Formulating research questions and objectives 

Once a research problem has been identified, the next step is to formulate research 
questions. A research question is a precise inquiry that guides the study, while research 
objectives are specific statements that outline what the study intends to achieve. For 
example, if the problem is urban flooding, a research question might be “What are the 
causes of recurrent flooding in Ilorin?” and an objective could be “To examine the role of 
drainage systems in flood occurrence.” 

Clear questions and objectives ensure that the research remains focused and measurable. 

Fill in the blank: A research question is a precise ______ that guides the study. 
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Figure 2.3 Structuring research problems into questions and objectives 
 
 

2.3.2 Clarifying scope and limitations 

Every research problem must have a scope, which defines the boundaries of the study, 
and limitations, which acknowledge constraints such as time, resources, or access to 
data. Scope ensures the study is manageable, while limitations provide transparency 
about what the research cannot cover. For example, a study on urban flooding may limit its 
scope to Ilorin city and acknowledge that it does not cover rural areas. 

Fill in the blank: The boundaries of a study are referred to as its ______. 

Component Focus Purpose 

Scope 

The breadth and depth. What is 
included (geographic area, time 

frame, specific variables)? 

To establish the "territory" 
and ensure the project is 

manageable. 

Limitations 

The constraints. What factors are 
beyond your control (data gaps, 

equipment access, sample size)? 

To maintain academic 
honesty and prevent over-

generalizing results. 

Box 2.3 Scope and limitations in research problems 

• Scope defines the boundaries of the study 
• Limitations acknowledge constraints and challenges 
• Both ensure transparency and manageability 

 
 

2.3.3 Aligning problems with analytical tools 

A well-structured research problem should be aligned with appropriate analytical tools. 
Analytical tools are methods or techniques used to examine data and answer research 
questions. For example, spatial analysis in GIS may be suitable for studying land use 
changes, while statistical modelling may be appropriate for analysing survey data. Aligning 
problems with tools ensures that the research is both feasible and rigorous. 

Fill in the blank: Analytical tools are methods or techniques used to examine ______ and 
answer research questions. 
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Table 2.2 Examples of analytical tools in geography 

Pilot Questions 2.3 

1. What is the difference between a research question and a research objective? 
2. A research question is a precise ______ that guides the study. 
3. What do scope and limitations in a research problem help to ensure? 
4. The boundaries of a study are referred to as its ______. 
5. Give one example of an analytical tool suitable for studying land use change. 
6. Analytical tools are methods or techniques used to examine ______ and answer 

research questions. 
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Series Summary 

This Series has guided you through the essential process of identifying and describing 
research problems, a critical step in ensuring that geographical investigations are both 
meaningful and achievable. The purpose was to help you recognise how problems emerge, 
how they can be refined, and how they are structured to provide a clear direction for 
research. 

We began by examining the foundations of research problems, including their definition, 
characteristics, and sources. Then we explored techniques for identifying problems, such 
as reviewing literature, conducting field observations, and engaging with stakeholders. 
Finally, we focused on describing and structuring research problems, with attention to 
formulating research questions and objectives, clarifying scope and limitations, and 
aligning problems with suitable analytical tools. By completing this Series, you should now 
be able to define what constitutes a research problem, explain its key characteristics, 
identify problems from multiple sources, and structure them effectively in line with the 
Series Learning Outcomes. 

 

Glossary of Terms 

Analytical tools: Methods or techniques used to examine data and answer research 
questions, such as GIS or statistical modelling. 

Community concerns: Issues raised by local residents or groups that can form the basis 
of research problems, often ensuring social relevance. 

Feasibility: The practicality of conducting a study within available time, resources, and 
ethical constraints. 

Field observations: Direct examination of environments or phenomena to identify 
patterns, anomalies, or pressing issues that may become research problems. 

Literature review: A systematic reading and analysis of published studies to identify gaps, 
contradictions, or areas needing further research. 

Limitations: Constraints or challenges that restrict the scope of a study, such as lack of 
data, time, or resources. 

Research objectives: Specific statements that outline what a study intends to achieve, 
often linked directly to research questions. 
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Research problem: A clearly defined issue, situation, or gap in knowledge that a 
researcher seeks to investigate. 

Research question: A precise inquiry that guides the study, derived from the research 
problem. 

Scope: The boundaries of a study, defining what will and will not be covered. 

Stakeholders: Individuals or organisations such as government agencies, NGOs, or 
community groups whose concerns can inform research problems. 

Significance: The importance or value of a research problem in contributing to knowledge 
or addressing practical issues. 

Sources of research problems: The origins of research problems, which may include 
literature gaps, field observations, or stakeholder inputs. 

 

Concept Check Questions  

Objective questions 

1. Which term refers to a clearly defined issue, situation, or gap in knowledge that a 
researcher seeks to investigate? (Linked to SLO 2.1) 

2. A good research problem must be clear, researchable, significant, and ______. 
(Linked to SLO 2.1) 

3. Which technique involves systematically reading and analysing published studies 
to identify gaps in knowledge? (Linked to SLO 2.2) 

4. Observing unusual patterns or anomalies in the field can lead to the identification of 
______ problems. (Linked to SLO 2.2) 

5. The boundaries of a study are referred to as its ______. (Linked to SLO 2.3) 

Short-answer questions 
6. Explain why clarity is an essential characteristic of a good research problem. (Linked to 
SLO 2.1) 
7. Describe one way in which stakeholder inputs can contribute to identifying research 
problems. (Linked to SLO 2.2) 
8. Demonstrate how research objectives differ from research questions. (Linked to SLO 
2.3) 
9. Analyse one example of aligning a research problem with an appropriate analytical tool. 
(Linked to SLO 2.3) 
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Long-answer questions 
10. Evaluate the comparative importance of literature review, field observations, and 
stakeholder inputs in identifying research problems. (Linked to SLO 2.2) 
11. Discuss how scope and limitations contribute to structuring a research problem 
effectively. (Linked to SLO 2.3) 

 

Answers to Concept Check Questions [Series 2] 

Objective questions 

1. Research problem. 
2. Feasible. 
3. Literature review. 
4. Research problems. 
5. Scope. 

Short-answer questions 
6. Clarity ensures that the research problem is easy to understand, avoids ambiguity, and 
provides a focused direction for the study. 
7. Stakeholder inputs highlight pressing issues such as waste management or land use 
conflicts, ensuring that research problems are socially relevant and practically useful. 
8. Research questions are precise inquiries that guide the study, while research objectives 
are specific statements outlining what the study intends to achieve. 
9. For example, a research problem on land use change can be aligned with GIS spatial 
analysis, which provides tools to map and analyse changes over time. 

Long-answer questions 

10. Basic response: 
Literature review identifies gaps in existing knowledge, field observations provide first-
hand evidence of issues, and stakeholder inputs highlight socially relevant concerns. Each 
technique contributes to identifying research problems. 

Value-added response: 
Outstanding learners may add that literature review ensures academic rigour, field 
observations ground research in reality, and stakeholder inputs enhance practical 
relevance. They may also discuss how combining these techniques strengthens the 
validity and applicability of research problems, citing examples such as urban flooding 
studies or agricultural land use conflicts. 

11. Basic response: 
Scope defines the boundaries of a study, while limitations acknowledge constraints such 
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as time, resources, or access to data. Together, they ensure transparency and 
manageability. 

Value-added response: 
Outstanding learners may expand by explaining that scope prevents research from 
becoming too broad, while limitations build credibility by acknowledging challenges. They 
may also provide examples, such as limiting a flood study to Ilorin city while noting that 
rural areas are excluded, showing how scope and limitations shape realistic and 
trustworthy research. 

 

Answers to Pilot Questions  

Part 2.1: Foundations of Research Problems 

1. A clearly defined issue, situation, or gap in knowledge 
2. Gap 
3. Clear and researchable (any two characteristics) 
4. Feasible 
5. Literature gaps, field observations, or community concerns (any one source) 
6. Gaps 

Part 2.2: Techniques for Identifying Research Problems 

1. To identify gaps in existing knowledge 
2. Research problems 
3. Soil erosion in rural farmlands, traffic congestion in city centres (any one example) 
4. They ensure research problems are socially relevant and practically useful 
5. Relevant 

Part 2.3: Describing and Structuring Research Problems 

1. A research question is a precise inquiry, while a research objective is a specific 
statement of intent 

2. Inquiry 
3. Transparency and manageability 
4. Scope 
5. GIS spatial analysis 
6. Data 
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Series 3: Data Sources and Research Instrumentation 
 
 

Series Outline 

Part 3.1: Types of Data Sources in Geographical Research 

• 3.1.1 Primary data sources 
• 3.1.2 Secondary data sources 
• 3.1.3 Tertiary data sources 

Part 3.2: Research Instruments for Data Collection 

• 3.2.1 Questionnaires and interviews 
• 3.2.2 Observation schedules and field notes 
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• 3.2.3 Digital tools and GIS-based instruments 

Part 3.3: Evaluating and Selecting Data Sources and Instruments 

• 3.3.1 Criteria for evaluating data sources 
• 3.3.2 Reliability and validity of instruments 
• 3.3.3 Ethical considerations in data collection 

 

Introduction 

In geographical research, the quality of findings depends heavily on the sources of data 
and the instruments used to collect them. Without reliable data and appropriate tools, 
even the most well-designed research questions risk producing weak or misleading 
results. As learners advancing in this course, it is essential to understand not only where 
data comes from but also how to select and apply instruments that ensure accuracy, 
validity, and ethical integrity. 

The aim of this Series is to equip you with the knowledge and skills to identify different 
types of data sources, apply suitable research instruments, and critically evaluate their 
reliability and ethical implications. By mastering these competencies, you will be able to 
design research that is both methodologically sound and practically relevant. 

We shall begin this Series by exploring the types of data sources in geographical research, 
distinguishing between primary, secondary, and tertiary sources. Next, we will examine 
research instruments for data collection, including questionnaires, interviews, 
observation schedules, field notes, and modern digital tools such as GIS-based 
instruments. Finally, we will focus on evaluating and selecting data sources and 
instruments, considering criteria such as relevance, accuracy, currency, accessibility, 
reliability, validity, and ethical considerations. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 3.1 distinguish between primary, secondary, and tertiary data sources in 
geographical research, 

• SLO 3.2 explain the role of questionnaires and interviews as research instruments 
for data collection, 

• SLO 3.3 demonstrate how to use observation schedules and field notes to gather 
data, 

• SLO 3.4 apply digital tools and GIS-based instruments in collecting and managing 
geographical data, 
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• SLO 3.5 evaluate data sources using established criteria such as relevance, 
accuracy, and accessibility, 

• SLO 3.6 assess the reliability and validity of research instruments, and 
• SLO 3.7 analyse ethical considerations involved in data collection and 

instrumentation. 

 

3.1 Types of Data Sources in Geographical Research 

3.1.1 Primary data sources 

Primary data sources are original data collected directly by the researcher for a specific 
study. They are firsthand accounts and have not been previously published or interpreted. 
Examples include surveys, interviews, field measurements, and direct observations. These 
sources are highly valued because they are tailored to the research objectives and often 
provide the most accurate and relevant information. 

Fill in the blank: Data collected directly by the researcher for a specific study are called 
______ data sources. 
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Figure 3.1 Examples of primary data sources 
 
 

3.1.2 Secondary data sources 

Secondary data sources are data that have already been collected, processed, and 
published by others. They include books, journal articles, government reports, census 
data, and maps. These sources are useful for providing background information, 
supporting evidence, and comparative analysis. However, they may not always align 
perfectly with the researcher’s specific objectives. 



 

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

Fill in the blank: Census data and government reports are examples of ______ data 
sources. 

Source Category Examples 

Government 
Agencies 

Census data (demographics), national mapping agencies 
(topography), and weather bureau records (climate). 

Remote Sensing 
Satellite imagery (Landsat, Sentinel) and aerial photography 

archives. 

Institutional 
Databases 

World Bank development indicators, UN environmental 
datasets, and NGO reports. 

Academic 
Literature 

Peer-reviewed journals, previous theses, and historical 
geographic surveys. 

Digital 
Repositories 

OpenStreetMap (OSM) data, GIS portals (ArcGIS Online), and 
global land-cover databases. 

Box 3.1 Examples of secondary data sources 

• Books and journal articles 
• Government reports and census data 
• Maps and archival records 

 
 

3.1.3 Tertiary data sources 

Tertiary data sources are compilations or summaries of primary and secondary sources. 
They include encyclopaedias, dictionaries, indexes, and databases. These sources are 
useful for quick reference, providing overviews, and guiding researchers to more detailed 
materials. While they are convenient, they should not be relied upon as the sole basis for 
research because they lack depth and original detail. 

Fill in the blank: Encyclopaedias and dictionaries are examples of ______ data sources. 
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Feature Primary Data Secondary Data Tertiary Data 

Definition 

Firsthand evidence 
collected directly by 

the researcher. 

Secondhand 
interpretation or 

analysis of primary 
data. 

Summaries or 
indexes of primary 

and secondary 
sources. 

Examples 

Field surveys (GPS 
points), river 

discharge 
measurements, 
original satellite 

imagery. 

Academic journal 
articles, textbooks on 

urban planning, 
government census 

reports. 

Encyclopedias 
(Wikipedia), 

bibliographies, GIS 
databases, world 

almanacs. 

Strengths 

Highly specific to 
your research; up-to-

date and original. 

Time-saving and 
cost-effective; 

provides 
historical/broad 

context. 

Excellent for 
background 

research and 
finding other 

sources. 

Limitations 

Resource intensive 
(time/money); 

potential for small 
sample size bias. 

Data may be 
outdated or not 
perfectly fit your 

specific study area. 

Lacks original 
detail; often too 

generalized for deep 
analysis. 

Table 3.1 Comparison of primary, secondary, and tertiary data sources 

Pilot Questions 3.1 

1. What are primary data sources? 
2. Data collected directly by the researcher for a specific study are called ______ data 

sources. 
3. Give two examples of secondary data sources. 
4. Census data and government reports are examples of ______ data sources. 
5. What are tertiary data sources used for? 
6. Encyclopaedias and dictionaries are examples of ______ data sources. 

 

3.2 Research Instruments for Data Collection 
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3.2.1 Questionnaires and interviews 

Questionnaires are structured sets of questions designed to collect information from 
respondents. They can be administered in written form or electronically, and are useful for 
gathering large amounts of data efficiently. Interviews, on the other hand, involve direct 
interaction between the researcher and the respondent. They may be structured, semi-
structured, or unstructured, depending on the level of flexibility required. Both instruments 
are valuable for capturing opinions, behaviours, and experiences. 

Fill in the blank: A structured set of questions designed to collect information from 
respondents is called a ______. 

Figure 3.2 Questionnaires and interviews in data collection 
 
 

3.2.2 Observation schedules and field notes 

Observation schedules are systematic tools used to record specific behaviours, events, 
or phenomena during fieldwork. They help ensure consistency and reduce bias in data 
collection. Field notes are descriptive records kept by researchers during or after 
observations, capturing details that may not fit into structured schedules. Together, these 
tools provide both quantitative and qualitative insights into geographical phenomena. 

Fill in the blank: Descriptive records kept by researchers during or after observations are 
called ______. 

Plate 3.1 Field notes as a research instrument 
 
 

3.2.3 Digital tools and GIS-based instruments 

Modern geographical research increasingly relies on digital tools such as mobile apps, 
online survey platforms, and sensors. GIS-based instruments allow researchers to 
collect, store, and analyse spatial data, making them essential for studies involving 
mapping, land use, or environmental monitoring. These tools enhance accuracy, 
efficiency, and the ability to visualise complex datasets. 

Fill in the blank: GIS-based instruments are particularly useful for collecting and analysing 
______ data. 

Digital Tools and GIS-Based Instruments 

1. Spatial Data Analysis 
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• GIS Software (e.g., QGIS, ArcGIS): The "gold standard" for layering, analyzing, 
and visualizing spatial datasets. 

• Remote Sensing Software (e.g., ENVI, ERDAS Imagine): Used to process 
satellite imagery and aerial photography to detect land-use changes. 

2. Field Data Collection 

• GPS/GNSS Receivers: Handheld or wearable devices used to capture precise 
coordinates (latitude, longitude, elevation) in the field. 

• Mobile Mapping Apps (e.g., ArcGIS Field Maps, Epicollect5): Tools that turn 
smartphones into data entry devices for surveys and geolocated photos. 

• UAVs (Drones): Equipped with multispectral cameras to capture high-resolution 
imagery for topographical mapping. 

3. Physical Geography Instruments 

• Digital Terrestrial Photogrammetry: Uses digital cameras to create 3D models 
of landforms and coastal erosion. 

• Automatic Weather Stations (AWS): Digital sensors that transmit real-time 
meteorological data to central GIS databases. 

4. Visualization & Modeling 

• Google Earth Engine: A cloud-based platform for planetary-scale environmental 
data analysis. 

• LiDAR (Light Detection and Ranging): Laser-based instruments used to create 
high-resolution digital elevation models (DEMs). 

Box 3.2 Examples of digital tools and GIS-based instruments 

• Mobile survey applications 
• Online data collection platforms 
• GPS devices and sensors 
• GIS software for spatial analysis 

 
 

Pilot Questions 3.2 

1. What is a questionnaire? 
2. A structured set of questions designed to collect information from respondents is 

called a ______. 
3. What are field notes used for in research? 
4. Descriptive records kept by researchers during or after observations are called 

______. 
5. Give two examples of digital tools used in geographical research. 
6. GIS-based instruments are particularly useful for collecting and analysing ______ 

data. 
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3.3 Evaluating and Selecting Data Sources and Instruments 

3.3.1 Criteria for evaluating data sources 

When choosing data sources, researchers must consider several criteria. These include 
relevance (how closely the data relates to the research problem), accuracy (whether the 
data is correct and reliable), currency (whether the data is up to date), and accessibility 
(whether the data can be obtained easily and ethically). Applying these criteria ensures 
that the data used will strengthen the credibility of the research. 

Fill in the blank: Data that closely relates to the research problem is considered ______. 

Criterion Description 

1. Accuracy & 
Validity 

Does the data correctly represent the real-world features it claims 
to? For spatial data, this includes both positional accuracy 

(location) and attribute accuracy (labels). 

2. Authority & 
Credibility 

Who collected the data? Reliable sources usually come from 
established institutions like government agencies (e.g., USGS), 

reputable NGOs, or peer-reviewed academic studies. 

3. Currency 
(Timeliness) 

Is the data up to date? In human geography, 10-year-old census 
data may be obsolete; in physical geography, historical data might 

be exactly what you need to track change over time. 

4. Coverage & 
Scale 

Does the data cover your entire study area at an appropriate level 
of detail? Data mapped at a global scale may not be precise 

enough for a local neighborhood analysis. 

Box 3.3 Criteria for evaluating data sources 

• Relevance 
• Accuracy 
• Currency 
• Accessibility 
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3.3.2 Reliability and validity of instruments 

Reliability refers to the consistency of a research instrument in producing similar results 
under similar conditions. Validity refers to whether the instrument actually measures what 
it is intended to measure. For example, a questionnaire designed to assess household 
income must consistently produce accurate results and truly reflect income levels. 
Instruments that are both reliable and valid are essential for trustworthy research 
outcomes. 

Fill in the blank: Reliability refers to the ______ of a research instrument in producing 
similar results. 

Feature Reliability (Consistency) Validity (Accuracy) 

Core Question 
If I repeat this measurement, 

will I get the same result? 

Am I actually measuring what I 
claim to be measuring? 

Definition 

The degree to which a 
research instrument 
produces stable and 

consistent results over time. 

The extent to which an instrument 
measures the specific concept it 

was designed to study. 

Geographical 
Example 

A GPS handheld that gives 
the exact same coordinates 

for a landmark every time you 
stand there. 

Using Remote Sensing data to 
measure "forest health" when the 

sensors are actually just 
measuring "greenness" (which 

could be weeds). 

Analogy 

A scale that always shows 
you are 5kg heavier than you 

are (it is consistent, but 
wrong). 

A scale that shows your exact true 
weight. 

Table 3.2 Reliability and validity in research instruments 

3.3.3 Ethical considerations in data collection 

Ethical considerations are critical in geographical research. Researchers must ensure 
informed consent, meaning participants understand the purpose of the study and agree 
to take part. Confidentiality must be maintained so that personal information is not 
disclosed without permission. Additionally, researchers should avoid harm, respect 
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cultural sensitivities, and use data responsibly. Ethical practices build trust and protect 
both participants and the integrity of the research. 

Fill in the blank: Ensuring that participants understand the purpose of the study and agree 
to take part is called ______. 

Figure 3.3 Ethical considerations in data collection 
 
 

Pilot Questions 3.3 

1. List four criteria for evaluating data sources. 
2. Data that closely relates to the research problem is considered ______. 
3. What is reliability in research instruments? 
4. Reliability refers to the ______ of a research instrument in producing similar results. 
5. What is validity in research instruments? 
6. Give one example of an ethical consideration in data collection. 
7. Ensuring that participants understand the purpose of the study and agree to take 

part is called ______. 

 

Series Summary 

This Series has introduced you to the essential aspects of data sources and research 
instrumentation in geographical research. The purpose was to help you understand where 
data originates, how it can be collected, and the standards by which sources and 
instruments are evaluated. 

We began by examining the types of data sources—primary, secondary, and tertiary—
highlighting their strengths and limitations. We then explored research instruments, 
including questionnaires, interviews, observation schedules, field notes, and modern 
digital tools such as GIS-based instruments. Finally, we focused on evaluating and 
selecting data sources and instruments, considering criteria such as relevance, 
accuracy, currency, and accessibility, alongside the reliability and validity of instruments 
and the ethical responsibilities of researchers. 

By completing this Series, you should now be able to distinguish between different data 
sources, explain the role of various research instruments, apply digital tools in data 
collection, and critically evaluate sources and instruments with respect to reliability, 
validity, and ethics. These skills directly support the Series Learning Outcomes and 
prepare you for more advanced stages of geographical research. 
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Glossary of Terms  

Accessibility: The ease with which data can be obtained ethically and practically for 
research purposes. 

Accuracy: The degree to which data correctly reflects the reality it is intended to represent. 

Digital tools: Modern technological applications such as mobile survey apps, sensors, 
and online platforms used to collect and manage data. 

Ethical considerations: Principles guiding responsible research practices, including 
informed consent, confidentiality, and respect for participants. 

Field notes: Descriptive records kept by researchers during or after observations, 
capturing details beyond structured schedules. 

GIS-based instruments: Tools and software used to collect, store, and analyse spatial 
data for geographical research. 

Informed consent: The process of ensuring participants understand the purpose of a 
study and voluntarily agree to take part. 

Observation schedules: Structured tools used to systematically record behaviours, 
events, or phenomena during fieldwork. 

Primary data sources: Original data collected directly by the researcher, such as surveys, 
interviews, and measurements. 

Reliability: The consistency of a research instrument in producing similar results under 
similar conditions. 

Research instruments: Tools or devices used to collect data, including questionnaires, 
interviews, observation schedules, and digital tools. 

Secondary data sources: Data previously collected and published by others, such as 
books, reports, census data, and maps. 

Scope: The boundaries of a study, defining what will and will not be covered. 

Tertiary data sources: Compilations or summaries of primary and secondary sources, 
such as encyclopaedias, dictionaries, and databases. 
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Validity: The extent to which a research instrument measures what it is intended to 
measure. 

 

Concept Check Questions  

Objective questions 

1. Which type of data source refers to original data collected directly by the 
researcher? (Linked to SLO 3.1) 

2. Census data and government reports are examples of ______ data sources. (Linked 
to SLO 3.1) 

3. Encyclopaedias and dictionaries are examples of ______ data sources. (Linked to 
SLO 3.1) 

4. A structured set of questions designed to collect information from respondents is 
called a ______. (Linked to SLO 3.2) 

5. GIS-based instruments are particularly useful for collecting and analysing ______ 
data. (Linked to SLO 3.4) 

6. Reliability refers to the ______ of a research instrument in producing similar results. 
(Linked to SLO 3.6) 

Short-answer questions 
7. Explain one advantage of using primary data sources in geographical research. (Linked 
to SLO 3.1) 
8. Describe how field notes complement observation schedules in data collection. (Linked 
to SLO 3.3) 
9. Give two examples of digital tools used in geographical research. (Linked to SLO 3.4) 
10. List four criteria for evaluating data sources. (Linked to SLO 3.5) 
11. What is validity in research instruments? (Linked to SLO 3.6) 
12. State one ethical consideration in data collection. (Linked to SLO 3.7) 

Long-answer questions 
13. Compare primary, secondary, and tertiary data sources, highlighting their strengths 
and limitations. (Linked to SLO 3.1) 
14. Discuss the role of questionnaires, interviews, and observation schedules in collecting 
geographical data. (Linked to SLO 3.2, SLO 3.3) 
15. Evaluate the importance of reliability, validity, and ethical considerations in selecting 
research instruments. (Linked to SLO 3.6, SLO 3.7) 

Answers to Concept Check Questions [Series 3] 

Objective questions 
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1. Primary data sources 
2. Secondary 
3. Tertiary 
4. Questionnaire 
5. Spatial 
6. Consistency 

Short-answer questions 
7. Primary data sources are tailored to the research objectives and provide highly relevant, 
original information. 
8. Field notes capture descriptive details that may not fit into structured observation 
schedules, adding depth and context. 
9. Examples include mobile survey applications and GPS devices. 
10. Relevance, accuracy, currency, and accessibility. 
11. Validity is the extent to which a research instrument measures what it is intended to 
measure. 
12. Informed consent. 

Long-answer questions 

11. Basic response: Primary sources provide original, highly relevant data but are time-
consuming. Secondary sources are accessible and useful for background but may not 
align perfectly with objectives. Tertiary sources offer quick reference but lack depth. 

Value-added response: Outstanding learners may add that combining these 
sources strengthens research. For example, primary surveys can be supported by 
secondary census data, while tertiary sources guide researchers to detailed 
materials. This integration enhances both rigour and efficiency. 

12. Basic response: Questionnaires collect structured responses, interviews provide 
deeper insights, and observation schedules record systematic behaviours or phenomena. 
Together, they ensure comprehensive data collection. 

Value-added response: Outstanding learners may expand by explaining that 
questionnaires are efficient for large samples, interviews capture nuanced 
perspectives, and observation schedules reduce bias. They may also highlight how 
combining these instruments balances quantitative and qualitative approaches. 

13. Basic response: Reliability ensures consistency, validity ensures accuracy, and 
ethical considerations protect participants and research integrity. 

Value-added response: Outstanding learners may elaborate that reliability and 
validity build trust in findings, while ethics ensure responsible practice. They may 
provide examples such as ensuring confidentiality in interviews or validating GIS 
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data accuracy, showing how these principles safeguard both participants and the 
credibility of research. 

 

Answers to Pilot Questions  

Part 3.1: Types of Data Sources in Geographical Research 

1. Primary data sources are original data collected directly by the researcher. 
2. Primary 
3. Books, journal articles, government reports, census data, maps (any two 

examples). 
4. Secondary 
5. Tertiary data sources are used for quick reference and overviews. 
6. Tertiary 

Part 3.2: Research Instruments for Data Collection 

1. A questionnaire is a structured set of questions designed to collect information 
from respondents. 

2. Questionnaire 
3. Field notes are used to capture descriptive details and contextual information 

during or after observations. 
4. Field notes 
5. Examples include mobile survey applications and GPS devices (any two). 
6. Spatial 

Part 3.3: Evaluating and Selecting Data Sources and Instruments 

1. Relevance, accuracy, currency, and accessibility. 
2. Relevant 
3. Reliability is the consistency of a research instrument in producing similar results 

under similar conditions. 
4. Consistency 
5. Validity is the extent to which a research instrument measures what it is intended to 

measure. 
6. Informed consent, confidentiality, avoiding harm, or respecting cultural sensitivities 

(any one). 
7. Informed consent 
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Series 4: Statistical Analyses and Interpretation of Results 
Series Outline 

Part 4.1: Introduction to Statistical Analyses in Geography 

• 4.1.1 Descriptive statistics (mean, median, mode, range) 
• 4.1.2 Inferential statistics (hypothesis testing, correlation, regression) 
• 4.1.3 Importance of statistical analyses in geographical research 

Part 4.2: Techniques and Tools for Statistical Analyses 

• 4.2.1 Manual methods and calculation basics 
• 4.2.2 Software tools (SPSS, Excel, GIS statistical functions) 
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• 4.2.3 Choosing appropriate statistical techniques 

Part 4.3: Interpretation and Presentation of Results 

• 4.3.1 Interpreting statistical outputs (tables, charts, p-values) 
• 4.3.2 Linking results to research questions and objectives 
• 4.3.3 Presenting results effectively (reports, visuals, maps 

 

Introduction 

Statistical analyses are central to geographical research because they provide tools for 
making sense of complex spatial data. Without statistics, raw data remains difficult to 
interpret and cannot be meaningfully linked to research questions or objectives. By 
applying statistical methods, geographers can summarise information, test hypotheses, 
identify relationships, and present findings in ways that support decision-making and 
policy. 

The aim of this Series is to familiarise you with the principles and techniques of statistical 
analysis in geography, to highlight their importance in interpreting results, and to equip you 
with the skills needed to present findings clearly and accurately. 

We shall commence this Series by introducing descriptive and inferential statistics, 
explaining their role in geographical studies. Next, we will explore techniques and tools for 
statistical analyses, including manual calculations and software applications such as 
SPSS, Excel, and GIS. Finally, we will focus on interpreting and presenting results, showing 
how outputs can be linked to research questions and communicated effectively through 
tables, charts, and maps. 

 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

• SLO 4.1 distinguish between descriptive and inferential statistics and explain their 
importance in geography, 

• SLO 4.2 apply common statistical techniques such as correlation, regression, and 
standard deviation, 

• SLO 4.3 use software tools (SPSS, Excel, GIS) to conduct statistical analyses, 

• SLO 4.4 interpret statistical outputs including tables, charts, p-values, and 
confidence intervals, 

• SLO 4.5 link statistical results to research questions and objectives, 

• SLO 4.6 present results effectively using appropriate formats such as reports, 
visuals, and maps, and 
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• SLO 4.7 evaluate and avoid bias or misinterpretation when reporting statistical 
findings. 

 

4.1 Introduction to Statistical Analyses in Geography 

Statistical analyses are essential tools in geography because they allow us to make sense 
of complex spatial data. By applying statistical methods, geographers can identify 
patterns, test hypotheses, and draw meaningful conclusions about the relationships 
between people, places, and environments. In this part, we will explore the foundations of 
statistical analyses in geography, focusing on why they matter, the types of data involved, 
and the basic techniques used. 

4.1.1 Why Statistics Matter in Geography 

Statistics provide a structured way of summarising and interpreting geographical 
information. Without them, we would be left with raw data that is difficult to compare or 
understand. For example, knowing the population of individual towns is useful, but 
statistical methods allow us to compare towns, identify trends, and predict future 
changes. 

Key term: descriptive statistics are methods used to summarise data, such as 
calculating averages, percentages, or ranges. These help geographers to simplify large 
datasets into understandable measures. 

Fill in the blank: 
Descriptive statistics help geographers to ______ large datasets into understandable 
measures. 
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Figure 4.1 Role of statistics in geographical analysis 

4.1.2 Types of Data in Geographical Studies 

Geographical data can be classified into different types, and understanding these 
distinctions is crucial before applying statistical methods. 

Key term: qualitative data refers to non-numerical information, such as descriptions of 
landscapes or cultural practices. 
Key term: quantitative data refers to numerical information, such as population counts or 
rainfall measurements. 
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Fill in the blank: 
Quantitative data refers to ______ information, such as population counts or rainfall 
measurements. 

Feature Qualitative Data Quantitative Data 

Focus 
Meanings, experiences, and 
descriptions. 

Numerical measurements 
and statistical patterns. 

Goal 
To understand human 
behavior and the "sense of 
place." 

To identify trends, 
correlations, and spatial 
distributions. 

Collection 
Methods 

Interviews, focus groups, 
and participant 
observation. 

GPS coordinates, census 
counts, and sensor 
readings. 

Analysis 
Thematic analysis and 
coding of text or images. 

Statistical modeling, GIS 
spatial analysis, and $p$-
value testing. 

Geography 
Example 

A resident's narrative about 
how a neighborhood's 
identity has changed. 

A map showing the 
percentage increase in 
property values over ten 
years. 

Table 4.1 Types of data in geography 

4.1.3 Basic Statistical Techniques 

Geographers often begin with simple statistical techniques before moving to more 
advanced methods. 

Key term: mean is the average value of a dataset, calculated by dividing the sum of all 
values by the number of values. 
Key term: median is the middle value when data is arranged in order. 
Key term: mode is the most frequently occurring value in a dataset. 

Fill in the blank: 
The ______ is the most frequently occurring value in a dataset. 
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Figure 4.2 Mean, median, and mode illustrated 

4.1.4 Applications of Statistics in Geography 

Statistics are applied in many areas of geography, from physical to human studies. For 
instance, rainfall data can be analysed to understand climate patterns, while census data 
can be used to study population distribution. 

Key term: inferential statistics are methods used to make predictions or test hypotheses 
about a population based on sample data. 

Fill in the blank: 
Inferential statistics are used to make ______ or test hypotheses about a population. 

Research Area 
Typical Statistical 

Application 
Core Objective 

Climate 
Analysis 

Time-Series Analysis 
and Frequency 
Analysis 

To detect long-term trends in 
temperature and predict the 
probability of extreme events 
like floods or droughts. 

Population 
Studies 

Demographic 
Modeling and Spatial 
Autocorrelation 

To estimate population 
growth, understand migration 
patterns, and identify clusters 
of disease or poverty. 
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Research Area 
Typical Statistical 

Application 
Core Objective 

Urban Planning 

Regression Analysis 
and Network 
Analysis 

To predict future land-use 
needs, optimize 
transportation routes, and 
evaluate the impact of zoning 
on local economies. 

Environmental 
Health 

Geostatistical 
Interpolation 

To map air pollution or soil 
acidity across a region based 
on limited sample points (e.g., 
Kriging). 

Box 4.1 Selected applications of statistics in geography 

Pilot Questions 

1. What is the difference between qualitative and quantitative data in geography?  
2. Why are descriptive statistics important when working with large datasets?  
3. How would you explain the difference between mean, median, and mode to a fellow 

student? 
4. In what ways can inferential statistics be applied in geographical research?  
5. Fill in the blank: Statistics provide a structured way of ______ and interpreting 

geographical information.  

 

4.2 Techniques and Tools for Statistical Analyses 

In this part, we will explore the practical techniques and tools that geographers use to 
carry out statistical analyses. While Part 4.1 introduced the importance of statistics and 
their applications, here we focus on the methods and instruments that make statistical 
work possible. 

4.2.1 Common Statistical Techniques 

Geographers rely on a range of statistical techniques to interpret data. These techniques 
vary depending on the type of data and the research question being asked. 

Key term: correlation is a statistical measure that describes the strength and direction of 
a relationship between two variables. 
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Key term: regression analysis is a technique used to examine how one variable 
influences another, often represented through a line of best fit. 
Key term: standard deviation is a measure of how spread out values are around the 
mean. 

Fill in the blank: 
Correlation describes the strength and ______ of a relationship between two variables. 

Figure 4.3 Regression analysis in geography 

4.2.2 Software Tools for Statistical Analyses 

Modern geography makes extensive use of software to handle large datasets and perform 
complex analyses. 

Key term: Geographic Information Systems (GIS) are computer-based tools that allow 
geographers to capture, store, analyse, and display spatial data. 
Key term: SPSS is a statistical software package widely used for social science research, 
including geographical studies. 
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Key term: R is an open-source programming language and environment designed for 
statistical computing and graphics. 

Fill in the blank: 
GIS are computer-based tools that allow geographers to ______, store, analyse, and display 
spatial data. 

4.1 Example of a GIS interface 

 

4.2.3 Choosing the Right Technique or Tool 

Selecting the appropriate technique or tool depends on the type of data and the research 
objectives. For example, regression analysis is useful when predicting relationships, while 
GIS is essential when working with spatial data. 

Key term: data visualisation refers to the graphical representation of data to make 
patterns and relationships easier to understand. 
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Fill in the blank: 
Data visualisation refers to the ______ representation of data to make patterns easier to 
understand. 

Guidelines for Choosing Statistical Techniques 

1. Evaluate Your Data Type 

• Nominal/Ordinal: Use non-parametric tests (e.g., Chi-square) for categorical data 
like land-use types or survey rankings. 

• Interval/Ratio: Use parametric tests (e.g., T-tests, ANOVA) for continuous data 
like temperature, elevation, or population density. 

2. Align with the Research Question 

• Descriptive: Use Mean, Median, and Standard Deviation to summarize landscape 
characteristics. 

• Relational: Use Correlation or Regression to see if poverty levels (variable A) 
relate to proximity to industrial zones (variable B). 

• Difference-based: Use T-tests to compare if average rainfall differs significantly 
between two distinct regions. 

3. Account for Spatial Autocorrelation 

• The First Law of Geography: Remember that "everything is related to everything 
else, but near things are more related than distant things." 

• Check if your data violates independence assumptions. If nearby points are too 
similar, use spatial statistics like Moran’s I. 

4. Consider Scale and Resolution 

• Ensure the technique fits your unit of analysis (e.g., census tracts vs. individual 
households) to avoid the Ecological Fallacy (assuming group trends apply to 
individuals). 

5. Tool Availability & Complexity 

• Assess if the technique requires specialized GIS plugins (like GWR - 
Geographically Weighted Regression) or if it can be handled in standard software 
like R, SPSS, or Excel. 

Box 4.2 Guidelines for choosing statistical techniques 

4.2.4 Integrating Techniques and Tools in Practice 

Geographers often combine techniques and tools to achieve more comprehensive 
analyses. For example, regression analysis may be performed within GIS software to 
explore spatial relationships. This integration allows for deeper insights and more robust 
conclusions. 

Fill in the blank: 
Regression analysis may be performed within ______ software to explore spatial 
relationships. 
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Figure 4.4 Integration of statistical techniques and GIS tools 

Pilot Questions 

1. What is the difference between correlation and regression analysis? 
2. Why is standard deviation important in understanding datasets?  
3. How does GIS support statistical analyses in geography? 
4. What factors should be considered when choosing a statistical technique?  
5. Fill in the blank: ______ refers to the graphical representation of data to make 

patterns easier to understand.  
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4.3 Interpretation and Presentation of Results 

Interpreting and presenting results is a vital stage in statistical analyses within geography. 
It is not enough to calculate figures or run models; the true value lies in making sense of 
those outputs and communicating them clearly. In this part, we will focus on how 
geographers interpret statistical findings, the techniques used to present results, and the 
importance of clarity and accuracy in reporting. 

4.3.1 Understanding Statistical Outputs 

Statistical outputs often come in the form of numbers, charts, or tables. To interpret them 
correctly, geographers must understand what the values mean in relation to the research 
question. 

Key term: p-value is a measure used in hypothesis testing to determine whether results 
are statistically significant. 
Key term: confidence interval is a range of values that is likely to contain the true 
population parameter, offering a measure of reliability. 

Fill in the blank: 
A confidence interval is a range of values that is likely to contain the true ______ parameter. 
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Figure 4.5 Confidence interval illustrated 

4.3.2 Presenting Results Effectively 

Results must be presented in a way that is accessible to the intended audience. This may 
involve using tables, graphs, or maps to highlight key findings. 

Key term: data visualisation is the use of graphical methods such as charts, maps, and 
diagrams to present data clearly. 
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Fill in the blank: 
Data visualisation is the use of ______ methods such as charts, maps, and diagrams to 
present data. 

Plate 4.2 Thematic map of population density 

4.3.3 Common Presentation Formats 

Geographers often use specific formats to present results, depending on the audience. 
Academic reports may require detailed tables and statistical tests, while policy briefs may 
rely more on maps and charts. 
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Key term: summary statistics are concise measures such as mean, median, and 
standard deviation that provide a quick overview of data. 

Fill in the blank: 
Summary statistics provide a quick ______ of data using measures such as mean, median, 
and standard deviation. 

Region 

Mean 
Rainfall 

(mm) 

Median 
Rainfall 

(mm) 

Mode 
Rainfall 

(mm) 

Standard 
Deviation 

(mm) 

Tropical 2487.50 2500.00 2500.00 313.68 

Arid 112.50 100.00 100.00 45.59 

Temperate 975.00 1000.00 1000.00 92.58 

Continental 597.50 600.00 600.00 60.18 

Polar 198.75 200.00 200.00 29.00 

Table 4.2 Example of summary statistics for rainfall data 

4.3.4 Avoiding Misinterpretation 

It is important to avoid misinterpretation when presenting results. Misleading graphs, 
selective reporting, or ignoring limitations can distort findings. Geographers must ensure 
transparency and accuracy in their work. 

Key term: bias refers to systematic errors that can lead to incorrect conclusions if not 
addressed. 

Fill in the blank: 
Bias refers to systematic ______ that can lead to incorrect conclusions if not addressed. 
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Box 4.3 Tips for avoiding misinterpretation in statistical presentations 

Pilot Questions 

1. What is the role of confidence intervals in interpreting statistical results?  
2. Why is data visualisation important in presenting geographical findings?  
3. How do summary statistics help in simplifying complex datasets?  
4. What are some common sources of bias in statistical presentations?  
5. Fill in the blank: Results must be presented in a way that is ______ to the intended 

audience.  
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Series Summary 

This series has guided you through the foundations and applications of statistical analyses 
in geography, emphasising their importance in making sense of complex spatial data and 
presenting findings with clarity. Beginning with an introduction to statistical concepts, you 
explored why statistics matter, the types of data geographers work with, and the basic 
techniques that underpin analysis. Building on this, you examined the tools and methods 
available, from correlation and regression to the use of GIS and specialist software, before 
moving on to the interpretation and presentation of results, where accuracy and 
transparency are key. 

By progressing through these parts, you have achieved the Series Learning Outcomes: you 
can now identify and classify different types of geographical data, apply appropriate 
statistical techniques, use relevant tools to conduct analyses, and interpret outputs with 
confidence. Most importantly, you are equipped to present results effectively, avoiding 
misinterpretation and ensuring that your findings are both meaningful and accessible. 

 

Glossary of Terms 

bias – Errors that occur in data collection or analysis which can lead to misleading or 
incorrect conclusions. 

confidence interval – A range of values that is likely to include the true result for a 
population, showing how reliable the estimate is. 

correlation – A measure that shows how strongly two variables are related and whether 
the relationship is positive or negative. 

data visualisation – The use of charts, maps, diagrams, or other graphics to present data 
clearly and highlight patterns. 

descriptive statistics – Simple methods such as averages or percentages that summarise 
large amounts of data in an understandable way. 

Geographic Information Systems (GIS) – Computer tools that allow geographers to 
collect, store, analyse, and display spatial data on maps. 

inferential statistics – Techniques that allow predictions or testing of ideas about a 
population based on sample data. 

mean – The average value of a dataset, found by dividing the total of all values by the 
number of values. 
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median – The middle value in a dataset when the values are arranged in order. 

mode – The value that appears most often in a dataset. 

p-value – A number used in hypothesis testing to show whether results are statistically 
significant. 

quantitative data – Information expressed in numbers, such as rainfall amounts or 
population figures. 

qualitative data – Information expressed in words or descriptions, such as cultural 
practices or landscape features. 

regression analysis – A statistical method used to examine how one variable affects 
another, often shown with a line of best fit. 

R – A free programming language and software environment used for statistical analysis 
and creating graphics. 

SPSS – A software package commonly used in social sciences for statistical analysis, 
including geographical studies. 

standard deviation – A measure of how spread out values are around the average, 
showing how much variation exists in the data. 

summary statistics – Quick measures such as mean, median, and standard deviation that 
give an overview of a dataset. 

 

Concept Check Questions 

Objective Questions 

1. Which of the following is a measure of how spread out values are around the mean? 
a. Mean 
b. Median 
c. Mode 
d. Standard deviation 
(Linked to SLO 4.2) 

2. In geography, which type of data refers to non-numerical information such as 
cultural practices? 
a. Quantitative data 
b. Qualitative data 
c. Regression data 
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d. Summary statistics 
(Linked to SLO 4.1) 

3. Which software tool is specifically designed for spatial data analysis and mapping? 
a. SPSS 
b. R 
c. GIS 
d. Excel 
(Linked to SLO 4.3) 

4. A confidence interval is a range of values that is likely to contain the true ______ 
parameter. 
(Linked to SLO 4.4) 

5. Bias refers to systematic ______ that can distort statistical results. 
(Linked to SLO 4.7) 

 

Short-Answer Questions 

6. Define correlation and explain its importance in geographical studies. (Linked to 
SLO 4.2) 

7. What is the difference between descriptive statistics and inferential statistics? 
(Linked to SLO 4.1) 

8. Why is data visualisation important when presenting geographical results? (Linked 
to SLO 4.6) 

9. Give one example of a statistical output geographers must interpret and explain its 
significance. (Linked to SLO 4.4) 

10. State one strategy to minimise bias in statistical presentations. (Linked to SLO 4.7) 

 

Long-Answer Questions 

11. Discuss the role of regression analysis in geography, including an example of how it 
can be applied. (Linked to SLO 4.2) 

12. Explain how geographers interpret statistical outputs such as p-values and 
confidence intervals, and why these are important for reliable conclusions. (Linked to SLO 
4.4) 

13. Evaluate the importance of avoiding bias when presenting statistical results in 
geography. Provide examples of how bias might occur and strategies to minimise it. 
(Linked to SLO 4.7) 

14. Analyse how geographers use software tools such as GIS, SPSS, or R to conduct 
statistical analyses. (Linked to SLO 4.3) 
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15. Discuss why presenting results effectively is critical in geographical research, and 
describe formats commonly used. (Linked to SLO 4.6) 

 

Answers to Concept Check Questions 

Objective Questions 

1. Standard deviation 

2. Qualitative data 

3. GIS 

4. Population parameter 

5. Errors 

 

Short-Answer Questions 

6. Correlation is a statistical measure showing the strength and direction of a 
relationship between two variables. In geography, it helps identify links such as rainfall and 
crop yield. 

7. Descriptive statistics summarise data (e.g., averages, ranges), while inferential 
statistics allow predictions or hypothesis testing based on sample data. 

8. Data visualisation makes results clearer and easier to interpret, helping audiences 
quickly see patterns and relationships. 

9. A p-value shows whether results are statistically significant, helping geographers 
judge if findings are reliable. 

10. Using representative samples ensures results reflect the population accurately and 
reduces systematic error. 

 

Long-Answer Questions 

11. Basic response: Regression analysis examines how one variable influences 
another, often shown with a line of best fit. For example, it can be used to study how 
distance from a city centre affects housing prices. 
Value-added response: Beyond simple regression, geographers may use multiple 
regression to account for several variables at once, such as income, accessibility, and 
environmental quality, providing a more nuanced understanding of spatial relationships. 

12. Basic response: P-values indicate whether results are statistically significant, 
while confidence intervals show the reliability of estimates. These help geographers judge 
whether findings are trustworthy. 
Value-added response: Advanced learners may note that p-values alone can be 
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misleading if sample sizes are small, and confidence intervals provide richer information 
about variability. Combining both ensures stronger conclusions in geographical research. 

13. Basic response: Bias refers to systematic errors that distort results. For example, 
using selective data can misrepresent population trends. Avoiding bias ensures accurate 
conclusions. 
Value-added response: Outstanding learners may highlight strategies such as 
transparent reporting, using representative samples, and applying appropriate scales in 
graphs. They may also connect bias to ethical responsibilities in geography, ensuring that 
findings are not only accurate but socially responsible. 

14. Basic response: GIS is used for spatial data mapping, SPSS for social science 
statistics, and R for advanced modelling. 
Value-added response: Learners may explain integration, e.g., regression analysis within 
GIS to explore spatial relationships, showing how combining tools enhances accuracy and 
insight. 

15. Basic response: Results must be presented clearly using tables, charts, or maps to 
make findings accessible. 
Value-added response: Learners may add that thematic maps highlight spatial patterns, 
while summary statistics simplify complex datasets. Effective presentation ensures 
results are meaningful to both academic and policy audiences. 

 

Answers to Pilot Questions 

Part 4.1 

1. Qualitative data is non-numerical (e.g., cultural practices), while quantitative data 
is numerical (e.g., rainfall). 

2. Descriptive statistics simplify large datasets into understandable measures such as 
averages or ranges. 

3. Mean is the average, median is the middle value, and mode is the most frequent 
value. 

4. Inferential statistics are used to make predictions or test hypotheses about a 
population based on sample data. 

5. Summarising. 

Part 4.2 

1. Correlation measures the strength and direction of a relationship, while regression 
shows how one variable influences another. 

2. Standard deviation shows how much values vary around the mean, indicating the 
spread of data. 
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3. GIS supports statistical analyses by capturing, storing, analysing, and displaying 
spatial data. 

4. Consider data type, research question, and available tools when choosing a 
statistical technique. 

5. Data visualisation. 

Part 4.3 

1. Confidence intervals provide a range of values likely to contain the true population 
parameter, showing reliability. 

2. Data visualisation makes results clearer and easier to interpret, helping audiences 
quickly see patterns. 

3. Summary statistics provide a quick overview of data using measures like mean, 
median, and standard deviation. 

4. Bias can arise from selective data, inappropriate scales, or ignoring limitations. 

5. Accessible. 

 

References and Attributions  

This section compiles all references, suggested open educational resources (OERs), and 
illustration attributions used throughout Series 4: Statistical Analyses and Interpretation of 
Results. Entries are presented in APA style for consistency. 

General References 

• Open Educational Resources (OER Commons). (n.d.). Statistics in geography 
resources. Retrieved from https://www.oercommons.org 

• UNESCO. (n.d.). Open educational resources. Retrieved from 
https://www.unesco.org/en/open-educational-resources (unesco.org in Bing) 

• ESRI. (n.d.). Introduction to GIS. Retrieved from https://www.esri.com/en-us/what-
is-gis/overview (esri.com in Bing) 

Illustrations 

Part 4.1 

• Figure 4.1 Role of statistics in geographical analysis. AI-generated using prompt: 
“Create a flow diagram showing the role of statistics in geography: data collection → 
analysis → interpretation → decision-making.” Platform: Microsoft Copilot Image 
Gen. Suggested OER search string: “OER diagram role of statistics in geography.” 

https://www.oercommons.org/
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• Table 4.1 Types of data in geography. AI-generated using prompt: “Create a table 
comparing qualitative and quantitative data in geography with examples.” Platform: 
Microsoft Copilot Image Gen. Suggested OER search string: “OER table qualitative 
vs quantitative data geography.” 

• Figure 4.2 Mean, median, and mode illustrated. AI-generated using prompt: “Create 
a diagram showing mean, median, and mode on a number line with labelled 
points.” Platform: Microsoft Copilot Image Gen. Suggested OER search string: “OER 
diagram mean median mode geography statistics.” 

• Box 4.1 Selected applications of statistics in geography. AI-generated using prompt: 
“Create a text box listing applications of statistics in geography: climate analysis, 
population studies, urban planning.” Platform: Microsoft Copilot Image Gen. 
Suggested OER search string: “OER applications of statistics in geography case 
studies.” 

Part 4.2 

• Figure 4.3 Regression analysis in geography. AI-generated using prompt: “Create a 
scatterplot diagram with a line of best fit showing regression analysis in geography.” 
Platform: Microsoft Copilot Image Gen. Suggested OER search string: “OER 
scatterplot regression analysis geography.” 

• Plate 4.1 Example of a GIS interface. AI-generated using prompt: “Generate an 
image of a GIS interface showing multiple spatial data layers.” Platform: Microsoft 
Copilot Image Gen. Suggested OER search string: “OER GIS interface example 
geography.” 

• Box 4.2 Guidelines for choosing statistical techniques. AI-generated using prompt: 
“Create a text box listing guidelines for choosing statistical techniques in 
geography.” Platform: Microsoft Copilot Image Gen. Suggested OER search string: 
“OER guidelines choosing statistical techniques geography.” 

• Figure 4.4 Integration of statistical techniques and GIS tools. AI-generated using 
prompt: “Create a diagram showing integration of regression analysis within GIS 
tools for spatial relationships.” Platform: Microsoft Copilot Image Gen. Suggested 
OER search string: “OER diagram integration regression GIS geography.” 

Part 4.3 

• Figure 4.5 Confidence interval illustrated. AI-generated using prompt: “Create a 
diagram showing a mean value with upper and lower confidence interval bounds.” 
Platform: Microsoft Copilot Image Gen. Suggested OER search string: “OER 
diagram confidence interval statistics geography.” 

• Plate 4.2 Thematic map of population density. AI-generated using prompt: 
“Generate an image of a thematic map showing population density across regions.” 
Platform: Microsoft Copilot Image Gen. Suggested OER search string: “OER 
thematic map population density geography.” 
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• Table 4.2 Example of summary statistics for rainfall data. AI-generated using 
prompt: “Create a table showing summary statistics (mean, median, mode, 
standard deviation) for rainfall data.” Platform: Microsoft Copilot Image Gen. 
Suggested OER search string: “OER table summary statistics rainfall geography.” 

• Box 4.3 Tips for avoiding misinterpretation in statistical presentations. AI-generated 
using prompt: “Create a text box listing tips for avoiding misinterpretation in 
statistical presentations.” Platform: Microsoft Copilot Image Gen. Suggested OER 
search string: “OER tips avoiding misinterpretation statistics geography.” 
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Series 5: Writing, Conclusion, and Real-World Application of Findings 

Series 5 Outline  

5.1 Writing Research Reports in Geography 

• Structure and conventions of a geographical research report 
• Academic writing style and clarity 
• Referencing and citation practices 

5.2 Drawing Conclusions and Recommendations 

• Linking findings to research objectives 
• Avoiding overgeneralisation and bias 
• Formulating practical recommendations 

5.3 Applying Findings to Real-World Problems 

• Policy and planning applications 
• Environmental and social applications 
• Case study examples of applied statistical analyses 

 

Introduction  



 

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

In geographical research, the value of findings lies not only in the data collected but in how 
those findings are communicated, interpreted, and applied. A well-written report, sound 
conclusions, and practical recommendations ensure that research contributes 
meaningfully to both academic knowledge and real-world problem-solving. Without these 
final stages, even rigorous analyses risk remaining abstract and disconnected from 
practice. 

The aim of this Series is to equip you with the skills to write clear and structured research 
reports, draw valid conclusions that are firmly linked to research objectives, and translate 
findings into recommendations and applications that address real-world challenges. By 
mastering these competencies, you will be able to demonstrate the relevance of 
geographical research beyond the classroom and into policy, planning, and community 
contexts. 

We shall commence this Series by examining the structure and conventions of 
geographical research reports, including writing style and referencing practices. Next, we 
will focus on drawing conclusions and formulating recommendations, highlighting the 
importance of avoiding bias and overgeneralisation. Finally, we will explore how research 
findings can be applied to real-world problems, with examples from policy, environmental 
management, and case studies that show the practical impact of geographical research. 

 

Upon completing this Series, you should be able to: 

• SLO 5.1: prepare well-structured geographical research reports, following 
conventions of academic writing and citation practices. 

• SLO 5.2: draw valid conclusions that are directly linked to research objectives, 
while avoiding bias and overgeneralisation. 

• SLO 5.3: formulate practical and context-specific recommendations based on 
research findings. 

• SLO 5.4: demonstrate how geographical findings can be applied to real-world 
problems in policy, planning, environmental management, and social development. 

 

5.1 Writing Research Reports in Geography 

Writing research reports is a crucial skill for geographers, as it allows them to 
communicate findings clearly and professionally. A well-prepared report not only presents 
data but also explains its significance, connects it to research objectives, and provides 
recommendations. In this Part, we will explore the structure of geographical research 
reports, the importance of writing style, and the role of referencing. 
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5.1.1 Structure and conventions of a geographical research report 

A geographical research report typically follows a structured format to ensure clarity and 
logical flow. The main sections often include: introduction, literature review, methodology, 
results, discussion, conclusion, and references. 

Key term: methodology refers to the section of a report that explains how data was 
collected and analysed. 

Fill in the blank: 
The ______ section of a report explains how data was collected and analysed. 

Figure 5.1 Structure of a geographical research report 

5.1.2 Academic writing style and clarity 

Reports must be written in a clear, concise, and formal style. Geographers should avoid 
unnecessary jargon and ensure that arguments are supported by evidence. 

Key term: academic writing style refers to a formal way of writing that prioritises clarity, 
precision, and evidence-based arguments. 

Fill in the blank: 
Academic writing style prioritises clarity, precision, and ______ arguments. 

Tip Description 

Avoid 
Unnecessary 

Jargon 

Define specialized terms (e.g., anthropogenic, spatial 
autocorrelation) upon first use to ensure your work is 

accessible to non-specialists. 

Use Evidence-
Based Arguments 

Support every spatial claim with data, whether it is a 
citation from a peer-reviewed journal, a census statistic, 

or a reference to a specific map. 
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Tip Description 

Maintain Spatial 
Clarity 

Be precise about locations and scales. Instead of 
"nearby," use specific distances or relative directions to 

ground your analysis in space. 

Integrate Visuals 
Purposely 

Treat maps, tables, and charts as part of the narrative. 
Always refer to your figures in the text and explain what 

they reveal about your research. 

Write Concisely 

Geographic phenomena are complex; your prose 
shouldn't be. Use active verbs and clear sentence 

structures to explain intricate spatial relationships. 

Box 5.1 Tips for effective academic writing 

5.1.3 Referencing and citation practices 

Referencing is essential in academic writing because it acknowledges sources and avoids 
plagiarism. Geographers often use styles such as APA, MLA, or Harvard depending on 
institutional requirements. 

Key term: citation is a reference to a source used in the text, allowing readers to trace the 
origin of information. 

Fill in the blank: 
A ______ is a reference to a source used in the text. 

Feature APA (7th Ed.) MLA (9th Ed.) Harvard 

Full Name 

American 
Psychological 

Association 

Modern 
Language 

Association 

"Author-Date" 
System 

Focus 

Recency: Date 
follows author 
immediately. 

Authorship: 
Focus on the 
person and 

page number. 

Clarity: Similar 
to APA but with 

minor 
punctuation 
differences. 
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Feature APA (7th Ed.) MLA (9th Ed.) Harvard 

In-Text 
Example 

(Harvey, 2010) (Harvey 42) (Harvey 2010) 

Reference 
List 

Example 

Harvey, D. (2010). 
Social justice and 

the city. 
University of 

Georgia Press. 

Harvey, David. 
Social Justice 

and the City. U 
of Georgia P, 

2010. 

Harvey, D. 
(2010) Social 

justice and the 
city. Athens: 
University of 

Georgia Press. 

Common 
Use 

Physical & Social 
Sciences 

Humanities 
(Human 

Geography) 

General 
Sciences & 

Social Sciences 

Table 5.1 Examples of citation styles in geography 

Pilot Questions 

1. What are the main sections of a geographical research report? 
2. Why is academic writing style important in geography? 
3. Fill in the blank: The ______ section of a report explains how data was collected and 

analysed. 
4. What is the role of referencing in research reports? 
5. Fill in the blank: A ______ is a reference to a source used in the text. 

 

5.2 Drawing Conclusions and Recommendations 

Drawing conclusions is one of the most important stages in geographical research 
reporting. It involves linking the results of your analysis back to the original research 
objectives and questions. Recommendations, on the other hand, provide practical 
guidance based on those conclusions, showing how findings can be applied in real-world 
contexts. 

5.2.1 Linking findings to research objectives 

Conclusions must be directly tied to the research objectives stated at the beginning of the 
study. This ensures that the report remains focused and relevant. A strong conclusion 
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does not introduce new information but instead interprets the results in light of the 
research aims. 

Key term: conclusion refers to the final section of a report where results are interpreted 
and connected to the research objectives. 

Fill in the blank: 
A ______ is the final section of a report where results are interpreted and connected to the 
research objectives. 

 

Figure 5.2 Linking findings to research objectives 
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5.2.2 Avoiding overgeneralisation and bias 

When drawing conclusions, it is important to avoid overgeneralisation. This means not 
extending findings beyond the scope of the data. Similarly, bias must be minimised to 
ensure that conclusions are fair and accurate. 

Key term: overgeneralisation occurs when conclusions are applied too broadly beyond 
the evidence available. 

Fill in the blank: 
______ occurs when conclusions are applied too broadly beyond the evidence available. 

Common Pitfalls in Geographical Conclusions 

Overgeneralization: Applying findings from a specific local study to a much larger region 
or a different environmental context without justification. 
The Ecological Fallacy: Making inferences about individuals based on aggregate data 
for a group or area (e.g., assuming every resident in a wealthy neighborhood is wealthy). 
Ignoring Modifiable Areal Unit Problem (MAUP): Failing to recognize that conclusions 
can change depending on how the boundaries of the study area are drawn or the scale of 
the analysis. 
Selective Reporting: Focusing only on data points or regions that support a specific 
hypothesis while ignoring outliers or conflicting spatial patterns. 
Assuming Causation from Correlation: Concluding that one spatial variable causes 
another simply because they appear together on a map (e.g., high rainfall and high crime 
rates). 
Ignoring Limitations: Neglecting to discuss data gaps, instrument errors in the field, or 
the temporal limits of the research. 

Box 5.2 Common pitfalls in drawing conclusions 

5.2.3 Formulating practical recommendations 

Recommendations provide actionable steps based on the conclusions. They should be 
realistic, specific, and relevant to the context of the study. For example, a study on urban 
traffic patterns might recommend changes in road design or public transport policies. 

Key term: recommendation refers to a practical suggestion offered at the end of a report, 
based on the conclusions drawn. 

Fill in the blank: 
A ______ is a practical suggestion offered at the end of a report, based on the conclusions 
drawn. 
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Table 5.2 Examples of recommendations in geographical research 

Pilot Questions 

1. Why must conclusions be linked to research objectives? 
2. Fill in the blank: A ______ is the final section of a report where results are interpreted 

and connected to the research objectives. 
3. What is overgeneralisation, and why should it be avoided in geographical research? 
4. Fill in the blank: ______ occurs when conclusions are applied too broadly beyond 

the evidence available. 
5. What makes a recommendation effective in a geographical research report? 
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5.3 Applying Findings to Real-World Problems 

The true value of geographical research lies in its ability to inform real-world decisions. 
Applying findings means moving beyond academic analysis to show how results can be 
used in practice. This Part will highlight how geographical research contributes to policy, 
planning, environmental management, and social development. 

5.3.1 Policy and planning applications 

Geographical research often provides evidence for policy-making and urban planning. For 
example, studies on population distribution can guide the allocation of resources, while 
traffic pattern analyses can inform transport policies. 

Key term: policy application refers to the use of research findings to shape or influence 
government or organisational decisions. 

Fill in the blank: 
______ refers to the use of research findings to shape or influence government or 
organisational decisions. 
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Figure 5.3 Application of geographical findings in policy and planning 

5.3.2 Environmental and social applications 

Geographical findings are also applied to environmental management and social 
development. For instance, climate studies can support disaster preparedness, while 
research on housing can guide social welfare programmes. 

Key term: environmental application refers to the use of geographical findings to address 
issues such as climate change, resource management, or disaster risk reduction. 

Fill in the blank: 
An ______ application refers to the use of geographical findings to address issues such as 
climate change. 
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Plate 5.3 Example of environmental application of geographical findings 

5.3.3 Case study examples of applied statistical analyses 

Case studies provide concrete examples of how geographical findings are applied. For 
example, urban planning case studies may show how traffic data influenced road design, 
while environmental case studies may demonstrate how rainfall analysis informed flood 
management strategies. 

Key term: case study refers to a detailed examination of a specific instance where 
research findings were applied to solve a real-world problem. 
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Fill in the blank: 
A ______ is a detailed examination of a specific instance where research findings were 
applied to solve a real-world problem. 

Box 5.3 Selected case studies of applied geographical findings 

Pilot Questions 

1. How can geographical findings be applied in policy and planning? 
2. Fill in the blank: ______ refers to the use of research findings to shape or influence 

government or organisational decisions. 
3. What are some examples of environmental applications of geographical findings? 
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4. Fill in the blank: An ______ application refers to the use of geographical findings to 
address issues such as climate change. 

5. What is a case study, and why is it useful in demonstrating applied geographical 
findings? 

 

Series Summary 

This Series has focused on helping you develop the skills needed to communicate 
geographical research effectively and apply findings in meaningful ways. Its purpose was 
to guide you through the process of writing structured reports, drawing sound conclusions, 
and translating results into practical recommendations and applications. By working 
through these Parts, you have seen how clear writing, careful interpretation, and thoughtful 
application make research valuable beyond the classroom. 

We began by examining how to write research reports in geography, paying attention to 
structure, academic style, and referencing. Then we moved on to drawing conclusions and 
recommendations, emphasising the importance of linking findings to objectives, avoiding 
overgeneralisation, and formulating practical suggestions. Finally, we explored how 
research findings can be applied to real-world problems, including policy, planning, 
environmental management, and case studies. In line with the Series Learning Outcomes, 
you should now be able to prepare well-structured reports, interpret results responsibly, 
and demonstrate how geographical research can inform decisions and solve real-world 
challenges. 

 

Glossary of Terms 

Academic writing style – A formal way of writing that focuses on clarity, precision, and 
evidence-based arguments. 

Bias – Systematic errors or distortions in research that can lead to misleading conclusions 
if not addressed. 

Case study – A detailed examination of a specific example where research findings are 
applied to solve a real-world problem. 

Citation – A reference to a source used in the text, allowing readers to trace the origin of 
information. 

Conclusion – The final section of a report where results are interpreted and connected to 
the research objectives. 



 

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

Environmental application – The use of geographical findings to address issues such as 
climate change, resource management, or disaster risk reduction. 

Methodology – The section of a report that explains how data was collected and analysed. 

Overgeneralisation – Extending conclusions too broadly beyond the evidence available, 
which can lead to inaccurate claims. 

Policy application – The use of research findings to shape or influence government or 
organisational decisions. 

Recommendation – A practical suggestion offered at the end of a report, based on the 
conclusions drawn. 

 

Concept Check Questions  

Objective Questions 

1. Which section of a geographical research report explains how data was collected 
and analysed? 

a. Introduction 
b. Methodology 
c. Conclusion 
d. References 
(Linked to SLO 5.1) 

2. Which of the following is a practical suggestion offered at the end of a report? 

a. Citation 
b. Recommendation 
c. Case study 
d. Literature review 
(Linked to SLO 5.2) 

3. Applying geographical findings to climate change management is an example of: 

a. Policy application 
b. Environmental application 
c. Social application 
d. Academic writing style 
(Linked to SLO 5.3) 
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Short-Answer Questions 

4. Define the term “conclusion” in the context of a geographical research report. 
(Linked to SLO 5.2) 
5. Explain why referencing and citation practices are important in academic writing. 
(Linked to SLO 5.1) 
6. What is overgeneralisation, and why should it be avoided when drawing 
conclusions? 
(Linked to SLO 5.2) 
7. Give one example of how geographical findings can be applied in policy and 
planning. 
(Linked to SLO 5.3) 

Long-Answer Questions 

8. Discuss the structure and conventions of a geographical research report, 
highlighting the role of each section. 
(Linked to SLO 5.1) 
9. Evaluate the importance of linking findings to research objectives when drawing 
conclusions, and suggest strategies to avoid bias. 
(Linked to SLO 5.2) 
10. Analyse how geographical findings can be applied to real-world problems, using 
case studies to illustrate their impact. 
(Linked to SLO 5.3) 

 

Answers to Concept Check Questions  

Objective Questions 

1. Methodology 
2. Recommendation 
3. Environmental application 

Short-Answer Questions 

4. A conclusion is the final section of a report where results are interpreted and 
connected to the research objectives. 
5. Referencing acknowledges sources, avoids plagiarism, and allows readers to trace 
the origin of information. 
6. Overgeneralisation occurs when conclusions are applied too broadly beyond the 
evidence available; it should be avoided to maintain accuracy. 
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7. Example: Population distribution studies can guide resource allocation in urban 
planning. 

Long-Answer Questions 

8. Basic response: A geographical research report typically includes an introduction, 
literature review, methodology, results, discussion, conclusion, and references. Each 
section serves a role, such as presenting background, explaining methods, or interpreting 
findings. 
Value-added response: Outstanding learners may highlight how the structure ensures 
logical flow, supports transparency, and enhances credibility. They may also compare 
conventions across institutions or disciplines, noting variations in emphasis. 
9. Basic response: Linking findings to objectives ensures that conclusions remain 
relevant and focused. Avoiding bias helps maintain fairness and accuracy. 
Value-added response: Learners may suggest strategies such as acknowledging 
limitations, using representative samples, and presenting balanced interpretations. They 
may also connect bias avoidance to ethical responsibilities in geographical research. 
10. Basic response: Geographical findings can be applied to policy, planning, 
environmental management, and social development. Case studies illustrate these 
applications. 
Value-added response: Outstanding learners may analyse specific case studies, such as 
flood management informed by rainfall data or urban transport planning based on traffic 
studies. They may also evaluate the broader societal impact of applying geographical 
findings. 

 

Answers to Pilot Questions  

Part 5.1 

• Methodology 
• Evidence-based 
• Citation 

Part 5.2 

• Because they ensure results are interpreted in relation to the research objectives 
• Conclusion 
• Overgeneralisation; it should be avoided because it extends findings beyond the 

evidence available 
• Recommendation 

Part 5.3 
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• By providing evidence to guide decisions such as resource allocation or transport 
planning 

• Policy application 
• Examples include disaster preparedness, climate change management, and 

housing programmes 
• Environmental 
• Case study 

 

References and Attributions  

This section compiles all references, suggested open educational resources (OERs), and 
illustration attributions used throughout Series 5: Writing, Conclusion, and Real-World 
Application of Findings. Entries are presented in APA style for consistency. 

General References 

• ESRI. (n.d.). Introduction to GIS. Retrieved from https://www.esri.com/en-us/what-
is-gis/overview (esri.com in Bing) 

• UNESCO. (n.d.). Open educational resources. Retrieved from 
https://www.unesco.org/en/open-educational-resources (unesco.org in Bing) 

• OER Commons. (n.d.). Academic writing and research resources. Retrieved from 
https://www.oercommons.org 

Illustrations 

Part 5.1 Writing Research Reports in Geography 

• Figure 5.1 Structure of a geographical research report. AI-generated using prompt: 
“Create a diagram showing the structure of a geographical research report: 
introduction, literature review, methodology, results, discussion, conclusion, 
references.” Platform: Microsoft Copilot Image Gen. Suggested OER search string: 
“OER diagram structure of geographical research report.” 

• Box 5.1 Tips for effective academic writing. AI-generated using prompt: “Create a 
text box listing tips for effective academic writing in geography.” Platform: Microsoft 
Copilot Image Gen. Suggested OER search string: “OER tips academic writing 
geography.” 

• Table 5.1 Examples of citation styles in geography. AI-generated using prompt: 
“Create a table comparing APA, MLA, and Harvard citation styles with examples.” 
Platform: Microsoft Copilot Image Gen. Suggested OER search string: “OER table 
citation styles geography.” 

Part 5.2 Drawing Conclusions and Recommendations 

https://www.oercommons.org/
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• Figure 5.2 Linking findings to research objectives. AI-generated using prompt: 
“Create a diagram showing the flow from research objectives to analysis to 
conclusions in a research report.” Platform: Microsoft Copilot Image Gen. 
Suggested OER search string: “OER diagram linking findings to research objectives 
geography.” 

• Box 5.2 Common pitfalls in drawing conclusions. AI-generated using prompt: 
“Create a text box listing common pitfalls in drawing conclusions in geographical 
research.” Platform: Microsoft Copilot Image Gen. Suggested OER search string: 
“OER pitfalls drawing conclusions geography research.” 

• Table 5.2 Examples of recommendations in geographical research. AI-generated 
using prompt: “Create a table showing examples of recommendations in 
geographical research such as urban planning, environmental management, and 
population studies.” Platform: Microsoft Copilot Image Gen. Suggested OER search 
string: “OER examples recommendations geography research.” 

Part 5.3 Applying Findings to Real-World Problems 

• Figure 5.3 Application of geographical findings in policy and planning. AI-generated 
using prompt: “Create a diagram showing how geographical research findings feed 
into policy and planning decisions.” Platform: Microsoft Copilot Image Gen. 
Suggested OER search string: “OER diagram application of geographical findings 
policy planning.” 

• Plate 5.3 Example of environmental application of geographical findings. AI-
generated using prompt: “Generate an image showing an environmental 
management project informed by geographical research.” Platform: Microsoft 
Copilot Image Gen. Suggested OER search string: “OER image environmental 
application geography research.” 

• Box 5.3 Selected case studies of applied geographical findings. AI-generated using 
prompt: “Create a text box listing case studies of applied geographical findings 
such as urban planning, flood management, and housing policy.” Platform: 
Microsoft Copilot Image Gen. Suggested OER search string: “OER case studies 
applied geographical findings.” 
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