The Art and Science of Research Problem
Formulation

This document explores the foundational aspects of scientific research, focusing on the critical process of identifying, formulating,
and evaluating research problems. It examines the principles of scientific thinking that underpin effective research and provides a

comprehensive guide to navigating the journey from initial curiosity to a well-defined research problem.

& by Djazia CHIB



Introduction to Scientific Thinking

Scientific thinking represents a methodical approach to understanding the natural world that has evolved over centuries. Dating
back to ancient civilisations such as the Greeks and Egyptians, who sought systematic explanations for natural phenomena,
scientific thinking has transformed into a sophisticated framework for knowledge acquisition. The formalisation of scientific
methodology during the Scientific Revolution in the 16th and 17th centuries, with figures like Francis Bacon and René Descartes,

established the foundations of modern scientific inquiry.

At its core, scientific thinking is characterised by three fundamental principles. Objectivity requires researchers to minimise
personal bias and subjective interpretations by adhering to standardised methods and transparent reporting. This principle
acknowledges that whilst complete objectivity may be unattainable, the scientific process should strive to reduce the influence of

individual perspectives on research outcomes.

Reproducibility serves as a cornerstone of scientific credibility. It demands that findings must be consistently replicable when the
same methods are applied under similar conditions by different researchers. This principle has gained renewed attention in recent

years amidst concerns about the 'reproducibility crisis' across various scientific disciplines.

Finally, scepticism embodies the critical evaluation of evidence and claims. It encourages researchers to question assumptions,
challenge existing paradigms, and demand robust evidence before accepting conclusions. This healthy scepticism distinguishes

scientific thinking from dogmatic acceptance and drives continuous refinement of scientific knowledge.

Together, these principles create a framework that has proven remarkably effective at advancing human understanding and

technological capabilities, whilst remaining self-correcting through rigorous peer review and methodological scrutiny.



The Role of Scientific Thinking in Research

Scientific thinking fundamentally shapes how researchers
approach the formulation of hypotheses. Rather than
proceeding from untested assumptions or personal beliefs, a
scientifically-minded researcher develops hypotheses that
are logically derived from existing knowledge, theoretically
grounded, and—crucially—falsifiable. This falsifiability,
championed by philosopher Karl Popper, means that
hypotheses must be formulated in ways that allow them to be

potentially disproven through empirical testing.

The relationship between scientific thinking and empirical
data collection is bidirectional and iterative. Scientific
thinking guides researchers to collect data systematically,
with appropriate controls and sampling methods that
minimise bias. Simultaneously, the patterns revealed in
empirical data inform and reshape scientific thinking,
sometimes challenging long-held theories or opening entirely

new avenues of inquiry.
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The historical example of Galileo Galilei's approach to
astronomy vividly illustrates the transformative power of
scientific thinking. When Galileo turned his telescope to the
heavens in the early 17th century, he observed phenomena—
such as the phases of Venus and the moons of Jupiter—that
contradicted the geocentric model of the universe endorsed

by religious and academic authorities.

Rather than dismissing these observations to conform with
established dogma, Galileo documented his findings
meticulously and developed explanations consistent with a
heliocentric model. This commitment to evidence-based
reasoning over accepted authority exemplifies scientific
thinking and highlights how it can drive paradigm shifts in our

understanding of the natural world.



Research in the Scientific Process
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The structure of scientific inquiry follows a logical progression that has proven remarkably effective in advancing human

knowledge. Beginning with observation, researchers identify patterns, anomalies, or questions about the natural world. These

observations lead to the formulation of hypotheses—provisional explanations that can be empirically tested. Carefully designed

experiments then provide evidence that either supports or contradicts these hypotheses, leading to refinement of existing

theories or development of new ones.

Within this broader framework, well-defined research problems serve as the foundation upon which successful scientific

investigations are built. A research problem delineates what specifically a study aims to address, providing focus and direction to

the entire research process. Without clearly articulated research problems, scientific investigations risk becoming unfocused,

inefficient, or incapable of producing meaningful contributions to knowledge.

The importance of defined research problems extends beyond merely providing direction. They serve as the critical link between

general scientific curiosity and actionable research agendas. A properly formulated research problem establishes the significance

and relevance of the study, justifies the allocation of resources, and provides criteria against which the success of the research can

ultimately be evaluated.



What is a Research Problem?

In research methodology, a research problem constitutes a formal statement that identifies a gap, contradiction, or unexplained
phenomenon in the existing body of knowledge that warrants further investigation. It articulates the specific issue or area of
concern that a researcher intends to address through systematic inquiry. Unlike casual curiosity or general interest in a topic, a

research problem is precisely formulated to guide rigorous scientific investigation.

Research problems differ from but are intimately connected to research questions and hypotheses. A research problem identifies
the knowledge gap or issue to be addressed, while research questions break down this problem into specific, answerable queries
that will be investigated. Hypotheses, meanwhile, represent tentative answers or explanations to these research questions,

formulated based on existing theory and preliminary evidence, which can be empirically tested.

Research Problem Research Question Hypothesis

The fundamental issue or Specific, focused query derived Tentative explanation or prediction
knowledge gap that motivates the from the research problem that can be tested

UL Example: "What role do epigenetic Example: "Hypermethylation of the
Example: "The mechanism by which modifications play in the BRCA1 promoter contributes to
cancer cells develop resistance to development of chemotherapy chemotherapy resistance in ovarian
chemotherapy remains poorly resistance in ovarian cancer cells?" cancer by reducing DNA repair
understood." capacity."

The relationships between these elements are hierarchical and interconnected. A well-formulated research problem typically
generates multiple research questions, each of which may lead to one or more testable hypotheses. While the research problem
provides the overarching context and rationale, research questions and hypotheses operationalise the inquiry, making it concrete

and amenable to scientific investigation.



Characteristics of a Good Research Problem

Q Clarity and Specificity 5%

A well-defined research problem should be
unambiguous and focused. It should clearly articulate
what is being investigated, establishing precise
boundaries for the research. Vague or overly broad
problems lead to unfocused research that struggles to

produce meaningful results.
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E) Theoretical Significance

Good research problems contribute meaningfully to
the theoretical understanding within a discipline. They
should address significant gaps in existing knowledge,
challenge or extend current theories, or reconcile

contradictory findings in the literature.

Feasibility

The problem must be solvable within practical
constraints of time, resources, ethics, and technology.
Researchers must realistically assess whether the
necessary data can be collected, whether appropriate
methodologies exist, and whether the investigation can
be completed within available timeframes and
budgets.

Societal Relevance

Increasingly, research is expected to demonstrate
relevance beyond academic circles. Problems that
address pressing societal challenges, inform policy
decisions, or offer potential applications often receive

greater support and attention.

The criterion of clarity demands that research problems be articulated in precise language, avoiding jargon when possible and

defining technical terms when necessary. Specificity requires narrowing the focus to a manageable scope—for instance, rather

than studying "climate change impacts," a researcher might investigate "the effects of rising sea temperatures on coral reef

biodiversity in the Great Barrier Reef between 2000-2020."

Feasibility assessment should consider not only the technical aspects of data collection and analysis but also practical constraints

such as access to populations or sites, ethical approvals, and the researcher's own expertise. A technically brilliant research

problem becomes impractical if essential data cannot be ethically or legally obtained.

The balance between theoretical significance and societal relevance often depends on the discipline and research context. Basic

research may prioritise theoretical contributions, while applied research emphasises practical utility. However, the most impactful

research problems often satisfy both criteria, advancing fundamental understanding while addressing real-world challenges.



Importance of the Research Problem

The research problem serves as the compass that guides every aspect of the scientific investigation. It directly determines the
scope and design of a study, establishing the boundaries of what will be investigated and preventing the common pitfall of scope
creep—the gradual expansion of research goals beyond what is manageable or coherent. A clearly defined problem enables
researchers to make crucial decisions about which variables are relevant, which populations or samples should be studied, and

what timeframes are appropriate.

This guiding function extends to methodology selection and resource allocation. Different research problems necessitate different
methodological approaches—experimental, observational, qualitative, computational, or mixed methods. The nature of the
problem influences decisions about sample sizes, measurement tools, statistical analyses, and research timelines. Furthermore, it

helps justify the allocation of finite resources—funding, personnel, equipment, and time—Dby clearly articulating what knowledge

will be gained and why it matters.

Case Study: Eradication of Smallpox

The global eradication of smallpox represents a powerful
example of how a well-defined research problem can drive
transformative outcomes. In the mid-20th century, smallpox
was killing millions of people annually, with devastating
social and economic impacts. The research problem was
precisely formulated: determining whether a systematic

vaccination programme could eliminate smallpox

transmission worldwide.

This clearly defined problem directed resources toward
specific research questions about vaccination efficacy,
implementation strategies, surveillance systems, and
containment protocols. It guided methodological decisions,
such as the development of heat-stable vaccines and
bifurcated needles for easier administration in remote areas.
The problem's precise formulation allowed researchers to
develop targeted solutions rather than pursuing general

improvements in public health infrastructure.

The result was one of humanity's greatest scientific triumphs
—the complete eradication of a disease that had plagued
humanity for thousands of years. This case demonstrates how
a well-articulated research problem can focus collective

scientific effort to achieve extraordinary outcomes.



Choosing a Research Problem: Key Considerations
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Personal interest plays a crucial role in sustaining research efforts, particularly for long-term projects such as doctoral
dissertations or multi-year grants. When researchers are genuinely curious about a problem, they are more likely to persevere
through inevitable challenges, maintain enthusiasm when communicating their work, and think creatively about solutions.
However, personal interest alone is insufficient; it must be balanced with other considerations to ensure the research contributes

meaningfully to scientific knowledge.

Academic relevance requires that the research problem connects to ongoing scholarly conversations within the discipline. This
means demonstrating how the problem relates to established theories, recent findings, or methodological debates. Researchers
should be able to articulate how addressing their chosen problem will advance understanding in ways valued by the disciplinary
community. This often involves extensive literature review to identify where knowledge gaps exist and which questions remain

contentious.

Originality is essential for research to make a significant contribution. This doesn't necessarily mean revolutionary novelty—
incremental advances that build on existing knowledge are often valuable—but it does require that the research problem hasn't
been definitively solved already. Originality might be found in applying established methods to new contexts, combining

perspectives from different disciplines, or challenging assumptions underlying previous work.

Ethical and practical constraints must be carefully considered during problem selection. Ethical considerations include potential
risks to research participants, environmental impacts, dual-use concerns (where research could be misused), and alignment with
broader social values. Practical constraints encompass available funding, time limitations, access to necessary equipment or
populations, and the researcher's own skills and expertise. Selecting a problem beyond these constraints can lead to
compromised research quality or project abandonment.



Sources of Research Problems: Literature Review

A systematic literature review stands as one of the most fertile sources for identifying promising research problems. This
methodical examination of existing scholarly work serves multiple purposes: it establishes what is already known, identifies
contradictions or inconsistencies in current knowledge, reveals methodological weaknesses in previous studies, and highlights
gaps that warrant further investigation. Through immersion in the literature, researchers develop a nuanced understanding of

their field's intellectual landscape, positioning them to identify questions that will advance knowledge meaningfully.

The process of conducting a literature review for problem identification differs from a standard review. Rather than merely
summarising existing knowledge, researchers must approach the literature critically, actively searching for unresolved debates,
limitations, and unexplored territories. This requires reading not only the conclusions of studies but also examining their
methodologies, assumptions, and contexts. Special attention should be paid to the "future research" sections of papers, where

authors often explicitly identify questions that their work has raised but not answered.

Several specific strategies can help researchers identify problems through literature review. These include examining
contradictory findings across studies (which may suggest the influence of unmeasured variables), identifying phenomena that
existing theories struggle to explain, and spotting methodological limitations (such as small sample sizes or non-representative
populations) that limit the generalisability of previous findings. Additionally, researchers should look for emerging trends or recent

discoveries that open new questions or challenge established paradigms.

Gap Analysis Replication Needs

|dentifying areas where research is sparse or entirely Recognising studies with important findings that haven't
absent, such as understudied populations, geographic been independently verified, especially in light of the
regions, or historical periods. reproducibility crisis in many fields.

Methodological Innovation Interdisciplinary Bridges

Applying new analytical techniques or research tools to |dentifying opportunities to connect concepts or methods
previously studied questions, potentially revealing new from different disciplines to address complex problems

insights. that span traditional academic boundaries.



Sources of Research Problems: Observation

Careful observation of natural phenomena, social behaviours,
or technological processes frequently triggers the
identification of research problems. These observations may
be formal or informal, structured or serendipitous, but they
share a common element: they reveal patterns, anomalies, or
questions that invite systematic investigation. The history of
science is replete with examples of significant discoveries that
began with attentive observation—from Fleming noticing the
antibacterial properties of mould to Galileo's telescopic

observations challenging geocentric models of the universe.

Anecdotal evidence, often dismissed in the hierarchy of
scientific evidence, can nevertheless serve as a valuable
starting point for formal research. When practitioners,
professionals, or ordinary individuals repeatedly observe
phenomena that aren't adequately explained by existing
knowledge, these observations can crystallise into testable
research problems. For instance, physicians' observations of
unusual patient responses to medications have frequently led
to formal studies investigating individual differences in drug
metabolism, ultimately contributing to the field of

pharmacogenomics.
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The medical field offers particularly rich examples of
observation-driven research problems. The recognition of
unusual disease clusters—such as the observation of rare
cancers among asbestos workers or the identification of
HIV/AIDS through clusters of unusual opportunistic infections
—has led to groundbreaking epidemiological research.
Similarly, unexpected treatment outcomes, such as the
observation that a blood pressure medication seemed to
grow patients' eyelashes, led to the development of

latanoprost as a treatment for glaucoma and eyelash growth.

In engineering, observations of structural failures have
generated crucial research problems. The collapse of the
Tacoma Narrows Bridge in 1940 prompted extensive research
into aeroelastic flutter, while observations of metal fatigue in
early jet aircraft fuselages led to fundamental research in
materials science and structural design. These examples
demonstrate how close observation of real-world
phenomena, especially unexpected or anomalous events, can
identify gaps in current understanding and generate

important research problems.



Sources of Research Problems: Theory

Theoretical frameworks provide a structured way of understanding phenomena and their relationships, making them rich sources

of research problems. Theories generate research problems in several ways. First, they may contain internal contradictions or

logical inconsistencies that require resolution. Second, competing theories may offer different explanations for the same

phenomena, necessitating empirical investigation to determine which better accounts for observations. Third, theories may be

incomplete, explaining some aspects of a phenomenon whilst leaving others unaddressed. Finally, theories developed in one

context may potentially apply to new domains, raising questions about their generalisability.

Theory-driven research problems often aim to test, extend, or refine existing theoretical frameworks. This might involve testing a

theory's predictions in new contexts, exploring boundary conditions where a theory's explanatory power diminishes, or

developing more precise specifications of theoretical constructs and their relationships. Such work is essential for advancing

theoretical understanding within a discipline, as it contributes to the iterative process by which scientific theories are refined and

improved over time.

Testing Quantum Mechanics Predictions

The field of quantum mechanics offers a compelling example
of theory-driven research problems. Since its development in
the early 20th century, quantum theory has made numerous
predictions that seemed counterintuitive or even paradoxical,
generating research problems that continue to drive
investigation. Einstein's discomfort with quantum
indeterminacy, expressed in his famous assertion that "God
does not play dice," led to the Einstein-Podolsky-Rosen
paradox and subsequent research into quantum

entanglement.

The theoretical prediction of quantum entanglement—
whereby particles become connected such that the quantum
state of each particle cannot be described independently—
seemed to violate principles of locality and realism. This
theoretical puzzle generated decades of research problems,
culminating in experiments like those by Alain Aspect in the
1980s and subsequent work that definitively demonstrated
that entanglement is a real phenomenon, confirming

quantum theory's predictions over classical alternatives.

Similarly, the theoretical tension between quantum

mechanics and general relativity continues to generate
cutting-edge research problems in physics. These two
fundamental theories, each extraordinarily successful in its
domain, appear mathematically incompatible when applied
to extreme conditions like black hole interiors or the early
universe. This theoretical incompatibility has spawned
numerous research problems exploring potential resolutions,

from string theory to loop quantum gravity.

These examples illustrate how theories not only organise
existing knowledge but also highlight its limitations and
contradictions. By pointing to what remains unexplained or
where explanations conflict, theories provide fertile ground
for identifying significant research problems that advance
scientific understanding. The dialogue between theory and
empirical testing represents one of the most productive

dynamics in scientific progress.



Sources of Research Problems: Social and Policy
Needs

Societal challenges and governmental priorities increasingly shape research agendas across disciplines. As public funding
agencies and private foundations align their support with pressing social needs, researchers find both incentives and
opportunities to pursue problems with direct relevance to human welfare, environmental sustainability, and public policy. This
orientation toward socially relevant research represents a significant shift from purely curiosity-driven science, reflecting growing

expectations that research should contribute to solving real-world problems.

Research problems derived from social and policy needs are typically characterised by their interdisciplinary nature, practical
applications, and engagement with stakeholders beyond academia. Such problems often require integrating knowledge from
multiple disciplines, considering diverse perspectives, and balancing scientific rigour with practical utility. They may emerge from
formal policy processes—such as government-commissioned reports identifying knowledge gaps—or from ongoing dialogue

between researchers and communities affected by particular challenges.

Identifying Climate Vulnerabilities

}f? Research to determine which regions, ecosystems, and populations face the greatest risks from climate change

impacts

Developing Mitigation Technologies

@ Investigation of renewable energy systems, carbon capture methods, and other technologies to reduce

greenhouse gas emissions

Creating Adaptation Strategies

O Studies of how communities can adapt to inevitable climate changes through infrastructure, agriculture, and

social systems

Designing Policy Frameworks

I Research on effective governance mechanisms, international cooperation, and economic instruments to address

climate challenges

Climate change mitigation strategies exemplify how social needs generate research problems. The broad recognition of climate
change as an existential threat has spawned innumerable research problems across disciplines. These range from technical
questions about renewable energy technologies and carbon sequestration methods to social science investigations of behaviour
change, policy effectiveness, and climate justice. The Paris Agreement's goal of limiting global warming to well below 2°C above
pre-industrial levels has directly translated into specific research problems around emissions pathways, tipping points, and

adaptation strategies.

This example illustrates how socially-driven research problems often involve complex feedback between scientific findings, policy
frameworks, and public discourse. As climate science advances, it informs policy targets, which in turn generate new research
questions about implementation and impacts. Meanwhile, evolving public concerns about climate justice and intergenerational
equity raise additional questions about the distributional effects of different response strategies. This dynamic interplay between

science, policy, and society continues to generate research problems of immense importance and complexity.



Additional Sources: Technology and Innovation

Emerging technologies frequently generate new research
problems across multiple dimensions. At the most basic level,
new technologies often reveal gaps in fundamental scientific
understanding. For example, the development of high-
temperature superconductors in the 1980s created numerous
research problems in theoretical physics as scientists
struggled to explain the mechanisms behind this unexpected
phenomenon. Similarly, the creation of increasingly

sophisticated artificial intelligence systems has sparked

research problems concerning neural network

CRISPR and Ethical Dilemmas

interpretability, computational complexity, and the nature of
machine learning. The revolutionary gene-editing technology CRISPR-Cas9
provides a compelling example of how technological
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Perhaps most prominently, CRISPR has generated profound
ethical research problems. The possibility of heritable genetic
modifications raises questions about consent, unintended
consequences, equitable access, and the boundaries of
human intervention in evolution. The 2018 announcement of
CRISPR-edited human embryos in China triggered
international controversy and intensified research on
governance frameworks for genetic technologies. This case
illustrates how emerging technologies can generate research
problems that transcend disciplinary boundaries, requiring
collaboration between natural scientists, social scientists,

ethicists, legal scholars, and policy experts.

The intersection of emerging technologies with existing social systems creates particularly complex research problems. For
instance, social media technologies have generated research questions about their effects on political polarisation, mental health,
information quality, and democratic processes. Similarly, autonomous vehicle technologies raise research problems concerning
liability frameworks, infrastructure adaptation, workforce impacts, and human-machine interaction. These examples demonstrate
how technological innovation continuously refreshes the landscape of research problems, creating new opportunities for

investigation even as some older questions are resolved.

As the pace of technological change accelerates, researchers increasingly face meta-problems about how to study rapidly evolving
technologies, anticipate their impacts, and develop adaptive governance approaches. These meta-problems themselves
represent an emerging area of research that spans science and technology studies, anticipatory governance, responsible
innovation frameworks, and technology assessment methodologies. By systematically exploring the implications of emerging

technologies, researchers can help ensure that innovation proceeds in ways that maximise benefits whilst minimising harms.



Generating Research Ideas

The generation of research ideas represents a creative process that can be enhanced through structured techniques and
collaborative approaches. Whilst serendipity and individual insight play important roles, systematic methods for idea generation
can significantly expand the range and quality of potential research problems. These approaches help researchers move beyond

obvious questions and familiar territories to identify novel, significant, and feasible problems worth investigating.

Individual Brainstorming Collaborative Techniques Structured Approaches
Methods
e Traditional brainstorming e The Delphitechnique for
e Mind mapping to visually sessions with clearly defined systematically gathering expert
organise concepts and their rules opinions
relationships e Nominal group technique to e Scenario planning to identify
e Free writing to explore thoughts balance individual and group future research needs
without self-censorship ideation e Research agenda setting
e Concept matrix to e Multidisciplinary workshops to through formal consensus
systematically combine cross-fertilise perspectives processes
variahiesior perspectives e Stakeholder consultations to e Technology roadmapping to
* Analogical thinking to transfer incorporate real-world needs identify sequential research
approaches from one domain problems

to another

The Delphi technique merits particular attention as a structured method for identifying research problems. This approach involves
multiple rounds of anonymous questionnaires with expert participants, interspersed with feedback and revisions. The anonymity

reduces social influence effects, whilst the iterative process allows for refinement of ideas and convergence toward consensus. The
technique has been successfully used to identify research priorities in fields ranging from healthcare and environmental science to

information technology and education.

Expert panels represent another formalised approach to research problem identification. These panels typically bring together
individuals with diverse expertise relevant to a particular domain. Through structured discussions, they identify knowledge gaps,
emerging challenges, and promising research directions. The effectiveness of expert panels depends on their composition
(ensuring appropriate diversity of perspectives), facilitation (managing group dynamics and power differentials), and follow-up
processes (translating identified problems into actionable research agendas).

Digital tools increasingly support collaborative idea generation across geographic and institutional boundaries. Virtual
brainstorming platforms, collaborative concept mapping software, and online Delphi systems enable broader participation in
research problem identification. These tools can be particularly valuable for addressing complex, interdisciplinary challenges that
benefit from diverse perspectives. However, they require careful design and facilitation to ensure productive engagement and

meaningful integration of different viewpoints.



Narrowing Down the Problem

Final Research Problem

v Specific, feasible, and significant

Focused Problem Areas

W

Prioritised by criteria evaluation

Initial Pool of Ideas

Generated from multiple sources

The process of narrowing down from a broad research interest to a specific, actionable research problem is critical for successful
investigations. Researchers typically begin with numerous potential problems generated through literature review, observation,
theoretical considerations, and other sources. The challenge lies in systematically filtering these possibilities to identify those

most worthy of investigation, given constraints of time, resources, and expertise.

Several filtering criteria help researchers evaluate potential research problems. Significance assesses the potential contribution
to knowledge or practice—how important is the problem, and what impact would solving it have? Originality considers whether
the problem addresses a genuine gap rather than duplicating existing work. Feasibility examines practical constraints, including
methodological requirements, data accessibility, and resource needs. Theoretical relevance evaluates how the problem connects

to existing frameworks and ongoing scholarly conversations. Personal interest acknowledges the importance of researcher
enthusiasm for sustained effort.

A systematic narrowing process might begin with an initial list of 10-15 potential research problems identified through various
sources. Each problem is then evaluated against the filtering criteria, perhaps using a scoring system or decision matrix to facilitate
comparison. This evaluation helps researchers eliminate problems that, whilst interesting, may lack feasibility or significance. The
remaining problems undergo further refinement and specification, transforming broad areas of interest into precise, answerable

research questions.

15+ 5-6

Initial Ideas Potential Problems

Generated through brainstorming, literature review, Selected based on preliminary evaluation against criteria

observation

2-3 1

Refined Options Final Problem
Developed with greater detail and preliminary literature Fully articulated with clear scope and significance
searches

The narrowing process requires balancing ambition with pragmatism. Researchers must avoid problems that are either too broad
(impossible to address comprehensively with available resources) or too narrow (trivial or unlikely to yield significant insights).
Finding this balance often involves iterative refinement, consultation with colleagues or mentors, and preliminary exploration of
methodological approaches and data sources. Time invested in careful problem selection pays dividends throughout the research

process, as a well-defined problem provides clear direction and increases the likelihood of meaningful outcomes.



Defining the Research Problem

Once a research problem has been selected, it must be precisely defined through operational definitions and clear scope setting.
Operational definitions translate abstract concepts into measurable variables, specifying exactly how theoretical constructs will be
observed, measured, or manipulated. For example, a study examining "academic performance" must specify whether this refers
to standardised test scores, grade point averages, teacher evaluations, or some combination thereof. Similarly, research on
"mindfulness meditation" requires clear parameters regarding the specific practices, duration, frequency, and instructional

methods involved.

Comprehensive problem definition also involves establishing the boundaries of the investigation—explicitly stating what is
included and excluded from the study's scope. These boundaries might be temporal (the time period under investigation),
geographical (the regions or locations included), demographic (the populations of interest), or conceptual (the specific aspects of
a phenomenon being examined). Clear boundaries prevent scope creep and help researchers maintain focus on the core problem

rather than becoming distracted by tangential issues.

Example: Defining a Research Problem on
Social Media and Mental Health

Consider a researcher interested in the relationship between
social media use and adolescent mental health. A poorly
defined version of this problem might simply ask: "How does
social media affect teenagers' mental health?" This
formulation lacks operational clarity and bounded scope,

making it difficult to investigate systematically.

A well-defined version would include operational definitions:
"'Social media use' refers to time spent on Instagram, TikTok,
and Snapchat as measured by screen time reports and
validated self-report measures. 'Mental health' encompasses
symptoms of anxiety and depression as measured by the
PHQ-A and GAD-7 screening tools. 'Adolescents' refers to
individuals aged 13-17 years."

The definition would also establish boundaries: "The study
will focus on urban and suburban adolescents in the United
Kingdom, examining cross-sectional associations in 2023
data, controlling for pre-existing mental health conditions,
socioeconomic status, and academic pressures. It will not
address long-term developmental impacts, addiction

mechanisms, or content moderation policies."

Problem definition should also address the underlying assumptions that frame the research. These might include theoretical
frameworks that guide the investigation, methodological preferences that shape the approach, or contextual factors that
influence interpretation. Making these assumptions explicit helps researchers remain aware of potential biases and limitations,

whilst also assisting readers in evaluating the study's findings within appropriate contexts.

Well-defined research problems have several advantages. They provide clear guidance for literature review, focusing attention on
directly relevant work. They facilitate appropriate methodology selection by clarifying what must be measured or observed. They
establish criteria against which the research's success can be evaluated. And they communicate the study's focus and boundaries
to colleagues, participants, and other stakeholders, establishing shared expectations about what the research will and will not

address.



Framing the Problem Statement

The problem statement serves as the formal articulation of the research problem, establishing its significance and guiding the
entire investigation. A well-crafted problem statement combines precision with persuasiveness, clearly communicating what will
be studied and why it matters. Whilst the exact structure may vary across disciplines, effective problem statements typically share

several key elements that together provide a compelling rationale for the research.

Context and Background

Situate the problem within the broader field,
establishing what is already known and identifying the
knowledge gap or unresolved issue that the research
will address. This contextualisation demonstrates the
researcher's familiarity with existing work and
positions the study within ongoing scholarly

conversations.

Justification of Significance

Explain why the problem warrants investigation,
addressing both theoretical importance and practical
implications. This justification should convince readers
that resolving the problem will make a meaningful

contribution to knowledge, practice, or policy.

Strong Problem Statement Example

Despite substantial investment in cybersecurity training
programmes, organisations continue to experience data
breaches resulting from employee behaviour. Research
indicates that knowledge of security best practices does
not consistently translate into compliance behaviours
(Chen & Johnson, 2021; Mirani, 2022). This gap between
knowledge and action represents a critical vulnerability in
organisational security frameworks. The present study
will investigate the psychological and organisational
factors that mediate the relationship between security
awareness and compliance behaviours among healthcare
professionals, focusing specifically on how perceived
threat severity, response efficacy, and organisational
culture influence implementation of data protection

protocols in NHS hospital settings.

Problem Identification

Clearly articulate the specific issue, contradiction, or
knowledge gap that constitutes the research problem.
This statement should be precise, focused, and directly
connected to the contextual background. It should
avoid vague or overly broad characterisations of the

problem.

Research Aim and Scope

State the overall purpose of the research and establish
its boundaries, clarifying what aspects of the problem
will be investigated and what will remain outside the
study's scope. This element helps manage expectations

about what the research can realistically accomplish.

Weak Problem Statement Example

Cybersecurity is an important topic in today's digital
world. Many people don't follow security rules even when
they know about them. This study will look at why
healthcare workers don't always follow cybersecurity
procedures and what can be done about this problem.
The research will survey employees about their
experiences with cybersecurity and try to find solutions to

improve security in hospitals.

The strong example effectively contextualises the problem within existing research, identifies a specific knowledge gap (the
disconnect between security awareness and behaviour), justifies its significance (critical vulnerability), and establishes clear
boundaries (focus on healthcare professionals in NHS settings and specific mediating factors). It demonstrates scholarly

engagement with the literature through appropriate citations and presents a focused, researchable problem.

In contrast, the weak example lacks specificity, fails to situate the problem within existing knowledge, offers vague justification of
importance, and provides only a general indication of the research approach. It does not demonstrate engagement with relevant
literature or clearly identify the knowledge gap being addressed. Such loosely framed problem statements provide inadequate

direction for research design and fail to convince readers of the study's potential contribution.



Evaluating the Research Problem: Feasibility

Feasibility assessment represents a critical step in evaluating
potential research problems. A theoretically significant and
intellectually stimulating problem may nevertheless prove
impractical to investigate given real-world constraints.
Comprehensive feasibility evaluation examines multiple
dimensions, beginning with resource availability. Researchers
must realistically assess whether they have or can obtain the
necessary funding, equipment, software, laboratory space, or
other material resources required to address the problem
properly. Time constraints also warrant careful consideration,
including not only the researcher's available timeframe but
also seasonal limitations, participant availability, and
institutional deadlines.

Access to required data or participants constitutes another
crucial feasibility factor. Researchers must determine whether
they can recruit sufficient participants with the necessary
characteristics, obtain permissions to access existing datasets
or archives, or collect new data in relevant settings. This
assessment should consider potential barriers such as
gatekeeper approval, geographical constraints, privacy
regulations, or competition for participants from other
studies. For research involving vulnerable populations or
sensitive topics, additional challenges related to ethical

approval and participant protection may arise.

Required expertise represents a third feasibility dimension.

Researchers should honestly evaluate whether they possess—
or can acquire through training, collaboration, or consultation
—the necessary methodological skills, subject matter
knowledge, analytical capabilities, and technological
proficiencies to execute the research successfully. This
assessment might lead to identifying needed collaborators or

consultants to address expertise gaps.

Ethical and regulatory feasibility must also be considered.
Some research problems, while intellectually compelling,
may be difficult to investigate within ethical constraints.
Researchers should anticipate potential ethical concerns
related to participant risk, deception, privacy, informed
consent, or cultural sensitivity, and assess whether these can
be adequately addressed while maintaining the integrity of
the research. Similarly, they should evaluate whether
regulatory requirements—such as pre-registration, IRB
approval, or compliance with data protection regulations—
present significant barriers to pursuing the problem as

envisioned.

Pilot studies provide a valuable mechanism for assessing feasibility before committing substantial resources to a full investigation.

These preliminary studies, conducted on a smaller scale with simplified methods, can identify practical challenges, refine

protocols, validate measurement instruments, and provide preliminary data to support funding applications. For example, a

researcher interested in classroom interventions might conduct a pilot with a single class to assess implementation challenges,

measurement feasibility, and initial student responses before expanding to a larger study across multiple schools.

Pre-research surveys represent another approach to feasibility assessment, particularly for studies dependent on participant

recruitment. These brief surveys gauge potential interest, availability, and characteristics of the target population, helping

researchers estimate likely recruitment rates and identify potential barriers to participation. They may also provide preliminary

insights into the prevalence of key variables or relationships, informing power calculations and sample size requirements for the

main study.



Evaluating the Research Problem: Significance
and Impact

Field transformation
©

Paradigm shifts that fundamentally change understanding

o Theoretical advancement

Extending, refining, or connecting theoretical frameworks

Methodological contribution

Developing or improving research techniques

Gap filling

5

Addressing specific knowledge deficits

The significance of a research problem extends beyond mere novelty or personal interest—it encompasses the potential
contribution to the field and broader impacts on society. Evaluating significance requires considering multiple dimensions of
potential impact, beginning with the contribution to the discipline. Researchers should assess how addressing the problem will
extend theoretical understanding, challenge existing paradigms, resolve contradictions, or fill important knowledge gaps. The
most significant problems often connect to central debates or foundational concepts within a field rather than addressing
peripheral issues.

The evaluation should consider whether the research problem has implications beyond its immediate focus. Some problems,
while narrowly defined, connect to broader theoretical frameworks or methodological approaches with wide-ranging
applications. Others may serve as building blocks for addressing larger, more complex challenges. The potential for
generalisability or transferability often enhances a problem's significance, as findings may inform understanding across multiple

contexts or populations.

For applied fields, the practical significance of research problems warrants particular attention. Researchers should assess
whether addressing the problem could inform professional practice, improve interventions or treatments, enhance decision-
making processes, or drive technological innovation. This assessment might include estimating the scale of potential impact (how
many people or organisations might benefit), the magnitude of improvement (how substantial the benefits might be), and the

timeline for practical application (how quickly findings could be implemented).

Societal Impact Policy Implications

How might addressing the problem contribute to human Could the findings inform regulatory frameworks,
wellbeing, social justice, environmental sustainability, or governance approaches, resource allocation decisions, or
other broad societal goals? Does it address pressing other policy matters? Is there a clear pathway for research
challenges or emerging threats? uptake by policymakers?

Economic Consequences Ethical Importance

Might addressing the problem generate economic benefits Does the problem relate to significant ethical questions
through cost savings, productivity improvements, new about rights, responsibilities, values, or principles? Could
products or services, or enhanced resource utilisation? addressing it help resolve ethical dilemmas or improve

ethical decision-making?

The significance evaluation should also consider timing and context. Some problems gain importance due to emerging trends,
technological developments, or societal changes that make them particularly relevant. Others become significant because they
address longstanding challenges that have resisted previous attempts at resolution. Context-specific factors—such as local
priorities, institutional goals, or funding agency interests—may also influence the perceived significance of particular problems

within specific research environments.



Fthical Considerations in Problem Selection

Ethical considerations should permeate the entire research process, beginning with the selection of research problems. Whilst all
research should comply with basic ethical principles, some research problems inherently raise more complex ethical questions
than others. These considerations extend beyond procedural compliance with research ethics boards to encompass broader

responsibilities to participants, communities, and society.

Potential risks to research participants constitute a primary ethical consideration. Researchers must honestly assess whether the
knowledge gained by addressing a particular problem justifies any potential harms, discomforts, or inconveniences experienced
by participants. This assessment includes physical risks (particularly relevant in biomedical research), psychological distress
(especially for studies of trauma, stigmatised experiences, or sensitive topics), social risks (such as potential stigmatisation or

breach of confidentiality), and economic impacts (including opportunity costs of participation).

Beyond individual participants, researchers must consider potential social harms that might result from pursuing certain
problems. Research that could exacerbate social divisions, reinforce harmful stereotypes, or provide knowledge that could be
misused for harmful purposes warrants particular scrutiny. For example, studies examining genetic differences between
populations must carefully consider how findings might be misinterpreted to support discriminatory beliefs or policies. Similarly,
security research identifying vulnerabilities in critical systems must balance the value of improving defences against the risk of
providing roadmaps for malicious actors.

5. Informed Consent Ty Justice and Equity

Can participants be fully informed about the nature of
the research and its potential risks and benefits? Are
there circumstances where complete disclosure might
compromise the study's validity, raising questions

about deception or waived consent?

Respect for Communities

Has the research problem been developed with input
from affected communities? Does it respect their
values, priorities, and ways of knowing? Will findings be

shared appropriately with these communities?

Does the research problem address the needs of
diverse populations, including historically marginalised
groups? Will potential benefits be distributed fairly?
Does the burden of participation fall disproportionately

on certain communities?

Global Implications

For international research, have differences in cultural
contexts, ethical standards, and regulatory
requirements been considered? Does the problem
address locally relevant needs rather than imposing

external priorities?

Research ethics board procedures represent an institutionalised approach to ensuring ethical research conduct. These boards—

variously called Institutional Review Boards (IRBs), Research Ethics Committees (RECs), or similar names—review research

proposals to assess risks, benefits, consent procedures, and other ethical dimensions. Their requirements vary by institution,

discipline, and jurisdiction, but typically involve substantial documentation and review processes, especially for research

involving human participants or animals.

The most ethically sound approach to problem selection involves considering these issues proactively rather than treating ethics

review as a procedural hurdle. This means integrating ethical considerations into the earliest stages of problem formulation,

seeking input from diverse stakeholders (including representatives of populations to be studied), and remaining open to

modifying or even abandoning research problems that present insurmountable ethical challenges. By prioritising problems that

align with ethical principles whilst offering significant benefits, researchers can contribute to knowledge advancement whilst

upholding their responsibilities to participants and society.



