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Abstract: 

 

Purpose: The purpose of this article is to provide a comprehensive methodological overview 

of the principal stages of the scientific research process, with particular emphasis on the 

formulation of research objectives and hypotheses, hypothesis testing, quantitative and 

qualitative data analysis, scientific inference, research errors, and the reporting and 

dissemination of research findings. The article aims to systematise key methodological 

principles that contribute to the credibility, validity, reliability and generalisability of 

scientific research. 

Design/Methodology/Approach: The article adopts a theoretical and methodological 

approach based on a critical synthesis of the principal concepts, methods and principles 

underlying scientific inquiry. It discusses different approaches to defining research 

objectives, including basic, applied, descriptive, explanatory and replication research. 

Particular attention is given to the formulation and statistical testing of hypotheses, the 

selection of significance levels and statistical tests, the interpretation of statistical results, 

and the risks associated with Type I and Type II errors. The article also considers 

quantitative methods, including descriptive and inferential statistics, correlation analysis and 

multivariate techniques, as well as qualitative approaches such as thematic, content, 

narrative, grounded theory and discourse analysis. Mixed-methods research and data 

triangulation are also examined as approaches that may enhance the robustness and 

credibility of research findings. 

Findings: The analysis demonstrates that methodological rigour is required at each stage of 

the research process to ensure the credibility and scientific value of research findings. The 

formulation of clearly defined research objectives and hypotheses, appropriate 

methodological and analytical choices, and the correct interpretation of empirical evidence 

are fundamental to sound scientific inference. The article also highlights the importance of 

deductive, inductive and abductive reasoning and demonstrates how random and systematic 

errors, cognitive biases and methodological limitations may affect the validity, reliability and 

generalisability of research findings. Furthermore, effective scientific communication 
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requires clarity, transparency, objectivity and responsible reporting of both positive and 

negative results. 

Practical implications: The methodological framework presented in the article may support 

researchers, particularly those conducting empirical studies, in designing research projects, 

selecting appropriate methods, analysing and interpreting data, and communicating 

research findings. The discussion may also be useful for improving methodological 

awareness and reducing common sources of research error, thereby contributing to more 

transparent, reliable and reproducible scientific practice. 

Originality/value: The article provides a comprehensive and integrated methodological 

perspective on the scientific research process by bringing together the main stages of 

research design, hypothesis development and testing, quantitative and qualitative data 

analysis, scientific inference, research errors, and the reporting and dissemination of 

findings. Its value lies in connecting these elements within a coherent framework and 

emphasising their interdependence in determining the quality and credibility of scientific 

knowledge. 

 

Keywords: Research design, hypothesis testing, quantitative methods, qualitative methods, 

scientific reasoning, research validity. 
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1. Introduction 

 

Knowledge, as a foundation of human existence, encompasses understanding, 

awareness, and information acquired through experience, education, and reasoning. 

It is more than merely a collection of facts; it also involves the ability to interpret 

and apply them. Knowledge empowers individuals and societies by enabling 

informed decision-making and fostering innovation. Common knowledge, which is 

generally accessible to society, does not require specialised education and is based 

on shared facts that facilitate communication and cooperation. 

 

Scientific knowledge, by contrast, is acquired through the scientific method and 

evolves in response to new discoveries. Paradigms, understood as sets of 

assumptions within science, shape research and are dynamic in nature. They change 

in response to emerging evidence, leading to so-called paradigm shifts, as 

exemplified by the transition from classical physics to the theory of relativity. 

 

2. Research Objectives and Literature Review 

 

There is an ongoing debate within scientific discourse concerning the appropriate 

scope of research. Some argue that economic research should be confined strictly to 

economic issues, whereas others advocate an interdisciplinary approach integrating 
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various fields, such as the social sciences, economics, technology, and biology, 

thereby contributing to the development of useful knowledge. Views also differ 

regarding the respective roles of theory and empirical evidence.  

 

Academics often tend to favour theoretical approaches, whereas researchers working 

in industry or agriculture place greater value on empirical research. It is therefore 

worthwhile to integrate these perspectives by recognising the importance of both 

theory and practice in research and by presenting the evolution and application of 

knowledge through synthesised conclusions. 

 

Perceptions of the work of scientists vary considerably depending on the 

philosophical perspectives adopted by different thinkers, including Immanuel Kant, 

Plato, and Francis Bacon. 

 

Immanuel Kant regarded the work of scientists as being deeply connected with the 

exercise of human reason. He argued that human understanding is the source of the 

general laws of nature that structure the entirety of our experience. For Kant, the 

pursuit of scientific knowledge is guided by a priori principles—concepts that are 

not derived from experience but are necessary for understanding the world. This 

framework suggests that scientific research involves not merely observing the world 

but also applying rational principles in order to understand it in a structured manner 

(Hasan, 2022, pp. 1-13). 

 

Plato adopted a more metaphysical view of knowledge and science. He believed that 

true knowledge derives from an understanding of eternal and immutable Forms, 

which constitute perfect representations of concepts existing beyond the physical 

world. From Plato’s perspective, the work of scientists would therefore be 

understood as the pursuit of these higher truths rather than merely the investigation 

of the material world. In his view, scientists should seek to discover deeper, 

universal truths through reason and intellectual inquiry rather than relying 

exclusively on sensory experience (Hasan, 2022, pp. 1-13). 

 

Francis Bacon, in turn, advocated the empirical method and is frequently credited 

with laying the foundations of modern scientific research. He believed that the work 

of scientists should focus on the systematic observation of nature, experimentation, 

and inductive reasoning. Bacon argued that the pursuit of knowledge and 

understanding through science is a worthwhile objective in itself and requires no 

further justification. This approach represented a significant shift towards empirical 

methods, which are central to modern science, emphasising the importance of 

evidence and observation over pure reasoning or metaphysical speculation (Belkind, 

2021, pp. 57-68). 

 

Historically, science has reflected different approaches, including pragmatism, 

which stresses the practical value of research. Francis Bacon argued that science 

should improve human life through useful inventions, while H.L.F. Helmholtz 
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emphasised expanding knowledge for society, even when its practical application is 

not immediately apparent. 

 

In summary, while Kant emphasised the rational structure underlying scientific 

inquiry, Plato focused on the pursuit of eternal truths, whereas Bacon stressed an 

empirical approach to understanding the natural world. The perspective of each 

philosopher reflects a different aspect of how scientific work may be understood and 

valued. 

 

When formulating research objectives, the researcher should first define the range of 

phenomena to be investigated and subsequently determine the scope of reality to be 

covered by the research. The research objectives should be clearly grounded in the 

needs that the study seeks to address and in the potential benefits that may result 

from conducting the research. 

 

The various definitions of research objectives in economics can be understood from 

a range of perspectives and approaches. In the context of market analysis, the 

principal objective of economic research is to apply economic principles to the 

analysis of different aspects of markets. Another objective is to generate scientific 

knowledge comprising both what is already known and what can be inferred from 

observation. This approach highlights the importance of clearly defined objectives in 

economic research, as they provide direction for the research process.  

 

It is essential, not only in economics, to conduct research free from personal beliefs 

and value judgements in order to ensure the credibility and factual validity of the 

findings. It is also emphasised that economic research frequently employs economic 

theories together with statistical and econometric methods to address complex 

economic questions that may contribute to solving a variety of economic problems.  

 

It should nevertheless be remembered that, throughout the history of economic 

thought, the objectives of economic research have been defined differently by 

various schools of economic thought, demonstrating how the purpose of economic 

research has evolved alongside the development of the discipline (Durán-Sandoval 

and Uleri, 2024). 

 

From the perspective of economic science, particularly in the field of management, 

an important objective is to develop effective strategies for the efficient management 

of organisations operating in diverse contexts. It should also be recognised that 

management sciences seek to expand theoretical knowledge concerning the causes 

of various phenomena and processes.  

 

The precise formulation of objectives, including those pursued in scientific research, 

involves defining their content, measurement methods, implementation timeframe, 

responsible persons, and organisation within a coordinated system. It is important to 

link objectives with research problems and to group them appropriately by selecting 
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the most important ones and arranging them from the most general to the most 

specific.  

 

Furthermore, objectives must satisfy specific effectiveness criteria commonly 

referred to as the SMART principles. It should be noted that the primary purpose of 

research is not merely to identify a solution to a problem but also to achieve the 

intended research outcomes (Adeoye and Adong, 2023, pp. 569-577). 

 

A review of the scientific literature indicates that methodologists divide research 

objectives into two principal levels: general and specific. At the general level, 

although these objectives are described differently by individual authors, they 

invariably have a universal character. Specific objectives can be defined more 

precisely by categorising them according to the type of research being conducted, as 

presented in Table 1. 

 

Table 1. Classification of Research Objectives According to the Type of Research 
Type of 

Research 
Characteristics of the Research Type Detailed Description 

Basic 

(Theoretical) 

Research 

Basic research involves the formulation of 

general scientific laws. Based on the 

theoretical assumptions underlying this type 

of research (cognitive in nature), problems 

and issues relating to a particular scientific 

theory or concept are examined and 

explained. 

Theoretical advancement of 

knowledge within a given field or 

discipline through the discovery of 

new truths and relationships between 

phenomena, the development of 

theoretical foundations, and the 

formulation of new theories. 

Applied 

(Practical) 

Research 

Applied research primarily involves empirical 

investigation. Research conducted for 

practical purposes most commonly takes the 

form of empirical studies that may be 

descriptive, explanatory, or replication-based. 

Formulation of new pragmatic 

conclusions that can be implemented 

in practice to improve operational 

effectiveness. These may concern 

organisational changes, including 

new management styles. 

Descriptive 

Applied 

Research 

The facts or phenomena under investigation 

are presented in terms of their structure and 

mechanisms of functioning. Research 

questions in such studies generally begin with 

interrogative forms equivalent to “what,” 

“which,” or “what kind of.” They are 

therefore predominantly open-ended 

questions seeking specific information. 

Description of the structure and/or 

mechanisms underlying the 

functioning of the objects and 

phenomena under investigation. 

Explanatory 

Applied 

Research 

Explanatory studies investigate relationships 

and causal dependencies between specific 

phenomena. Such research predominantly 

employs questions aimed at determining 

whether a particular relationship or effect 

exists. 

Identification and explanation of 

relationships (dependencies) between 

specific variables. 

Replication 

Applied 

Research 

Replication studies are generally 

reconstructive in nature, as the research 

problem addressed has previously been 

investigated by other researchers. They extend 

previous studies or may replicate them using 

different methods. Both open-ended and 

Seeking confirmation of previous 

findings or identifying differences in 

a previously investigated 

phenomenon or process. Formulation 

of new hypotheses. 
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decision-oriented research questions may be 

employed. 

Source: Based on S. Nowosielski, Cele w badaniach naukowych z zakresu zarządzania. 

Aspekty metodologiczne, Prace Naukowe Uniwersytetu Ekonomicznego we Wrocławiu, 

Wydawnictwo Uniwersytetu Ekonomicznego we Wrocławiu, No. 421/2016, p. 472. 

 

The classification of research objectives according to the type of research constitutes 

a key tool in planning and conducting the research process. It enables the precise 

identification of successive stages and tasks required for the effective investigation 

of a given phenomenon. The adoption of an appropriate research design facilitates 

the structuring of the research process, which in turn contributes to a better 

understanding of the relationships between the variables under investigation and 

improves the quality of the results.  

 

Such a classification also makes it possible to adapt research methods and 

techniques to the specific characteristics of the research topic, which is particularly 

important for ensuring the reliability and credibility of the analyses conducted. This 

systematic approach enables researchers to manage research projects effectively, 

from the design stage through to the analysis and interpretation of the findings. 

 

3. Research Problems and Hypotheses 

 

At the outset of any scientific study, it is essential to define, specify, and justify the 

research problem. A scientific problem generally refers to a difficulty encountered in 

investigating, evaluating, and shaping a particular phenomenon, which entails a 

degree of uncertainty regarding both outcomes and processes. Such a problem arises 

when a gap in the existing body of knowledge within a particular field is identified.  

 

In economic sciences, a scientific problem usually concerns determining and 

analysing the state of economic phenomena in order to achieve the desired 

outcomes. The formulation of a research problem involves describing its origins, 

defining its nature and scope, and classifying it by identifying its structure and 

relationships with other problems.  

 

The structure of the problem should reflect both internal and external relationships, 

taking into account their organisation and coherence. A scientific problem may be 

characterised by features such as generality, the research method employed, the 

pursuit of relevant knowledge, and its application in social practice. Problems in 

economic sciences may be cognitive, axiological, or normative in nature, depending 

on their purpose and the research approach adopted (North, 2010). 

 

A research hypothesis is a specific and testable prediction concerning what is 

expected to occur in a study. It is an essential component of the scientific method, 

serving as a guide for researchers in their efforts to understand phenomena and 

establish relationships between variables.  
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The formulation of a hypothesis is generally based on existing theories and previous 

research, ensuring that it is not merely an arbitrary assumption but rather a logical 

proposition grounded in prior knowledge (Anupama, 2018, pp. 78-80). 

 

There are essentially two types of hypotheses: the null hypothesis and the alternative 

hypothesis. The null hypothesis (denoted as H0) assumes that there is no effect or 

relationship between the variables under investigation. It serves as the default or 

starting assumption against which researchers conduct statistical testing. The 

alternative hypothesis (denoted as H1 or Ha), on the other hand, proposes that an 

effect or relationship does exist. The purpose of the research is to collect data that 

either support or provide grounds for rejecting the null hypothesis, thereby 

generating evidence for or against the alternative hypothesis (Killeen, 2005). 

 

The importance of a hypothesis in research cannot be overstated. It provides 

direction and focus for the study, enabling researchers to develop a clear plan for 

data collection and analysis. By clearly specifying what is being tested, a hypothesis 

helps ensure that the study remains objective and that the conclusions drawn are 

based on empirical evidence. Furthermore, a well-formulated hypothesis can assist 

in identifying the appropriate research design, for example, whether the study should 

be experimental, correlational, or descriptive. 

 

A hypothesis must be both testable and falsifiable. Testability means that a 

hypothesis can be supported or rejected through observation and experimentation. 

Falsifiability, a concept introduced by the philosopher K. Popper, refers to the 

principle that a hypothesis should be formulated in such a way that it is possible to 

demonstrate that it is false. If a hypothesis cannot be falsified, it is not regarded as 

scientific because it does not allow for the possibility of being disproved (Mitra, 

2020, pp. 1-18). In addition to being testable and falsifiable, a hypothesis should be 

specific and precise. It should clearly define the variables involved and the expected 

relationship between them. 

 

Overall, a hypothesis plays a fundamental role in research by providing a clear and 

testable statement that guides the study. It helps determine the research design, 

methodology, and data analysis procedures, thereby ensuring that the research is 

conducted systematically and maintains scientific validity. The process of hypothesis 

testing contributes to the advancement of knowledge either by supporting existing 

theories or by facilitating the development of new ones. 

 

3.1 Procedure for Hypothesis Testing 

 

The testing of statistical hypotheses is a key component of the research process, 

enabling decisions to be made regarding the validity of assumptions on the basis of 

empirical data. Hypothesis testing involves assessing whether data obtained from a 

statistical sample provide sufficient evidence to reject the null hypothesis (H0) in 

favour of the alternative hypothesis (H1).  
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The procedure for hypothesis testing consists of several key stages that are 

applicable regardless of the specific field of research. 

 

Formulation of Hypotheses: 

The hypothesis-testing process begins with the formulation of two opposing 

hypotheses: the null hypothesis (H0) and the alternative hypothesis (H1). The null 

hypothesis usually assumes the absence of an effect or difference and is the 

hypothesis that the researcher seeks to reject.  

 

The alternative hypothesis represents the effect or relationship that the researcher 

seeks to investigate, and evidence against H0 may provide support for H1. For 

example, a study may test whether a new drug is more effective than the standard 

treatment (H1), as opposed to there being no difference in effectiveness between the 

two treatments (H0). 

 

Selection of the Significance Level: 

Once the hypotheses have been formulated, the researcher must determine the 

significance level (α), which represents the probability of committing a Type I error, 

that is, rejecting a true null hypothesis. Commonly used significance levels include 

0.01, 0.05, and 0.10. The choice of significance level depends on the specific 

characteristics of the study and on the potential consequences of committing a Type 

I error. 

 

The next step is to select an appropriate statistical test for analysing the data. The 

choice of test depends on the type of data involved (e.g., nominal, ordinal, or 

interval data) and the number of groups being compared. The most commonly used 

statistical tests include Student’s t-test, analysis of variance (ANOVA), the chi-

square test, and non-parametric tests. It is essential that the statistical test be 

appropriately selected according to the type of study and the distribution of the data. 

 

Data Collection and Calculation of the Test Statistic: 

After selecting the appropriate statistical test, the researcher collects data from the 

sample and calculates the corresponding test statistic. A test statistic is a numerical 

value that makes it possible to assess the extent to which the sample results deviate 

from the null hypothesis. The test statistic is evaluated using its sampling 

distribution under the null hypothesis. For example, in Student’s t-test, the difference 

between the means of two groups is calculated and compared with the t-distribution. 

 

Determination of the Critical Value: 

Based on the selected significance level and the type of statistical test, a critical 

value is determined to establish the decision threshold. A critical value defines the 

boundary of the rejection region for the test statistic at a specified significance level. 

In the case of a one-tailed Student’s t-test, the critical value will differ depending on 

whether the hypothesis concerns an expected value that is greater or smaller than the 

population mean. 
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Decision-Making: 

Once the test statistic has been calculated and compared with the critical value, the 

researcher decides whether to reject or fail to reject the null hypothesis. If the test 

statistic exceeds the critical value, the null hypothesis is rejected in favour of the 

alternative hypothesis. If it does not exceed the critical value, there is insufficient 

evidence to reject the null hypothesis. It is important to understand that failing to 

reject the null hypothesis does not mean that it has been confirmed; it merely 

indicates that there is insufficient evidence to reject it. 

 

Interpretation of the Results: 

The final stage of the hypothesis-testing procedure involves interpreting the results. 

The researcher must not only consider the statistical outcomes of the test but also 

interpret them within the context of the research problem under investigation. This 

means that the findings should be presented in a manner that is comprehensible to 

readers who may not possess advanced statistical knowledge but who are interested 

in the conclusions arising from the study. The main stages of the hypothesis-testing 

procedure are presented in Figure 1. 

 

Figure 1. Hypothesis-Testing Procedure 

 
Source: Author’s own elaboration based on Gajek L. (1998). Wnioskowanie statystyczne dla 

studentów. Modele i metody, Warsaw. 

 

During the hypothesis-testing process, the researcher must take into account two 

types of errors, namely Type I and Type II errors. A Type I error (α) occurs when a 

true null hypothesis is rejected, leading to the false conclusion that an effect exists 

when in fact it does not. A Type II error (β) occurs when a false null hypothesis is 

not rejected, resulting in a failure to detect an effect that actually exists. Reducing 

the risk of these errors is essential for ensuring the validity of research conclusions 

(Domagała and Szczepanik, 2014, pp. 119-126). 

 

In scientific practice, the hypothesis-testing procedure is widely applied across 

various disciplines, including medicine, psychology, economics, and the social 



Katarzyna Brożek, Eleftherios Thalassinos      

 

129  

sciences. For example, medical research frequently evaluates the effectiveness of 

new drugs, with the null hypothesis assuming no difference between the new drug 

and a placebo. In psychology, research may investigate the influence of various 

factors on behaviour, with the null hypothesis assuming that a given factor has no 

effect. 

 

3.2 Methods for Analysing the Collected Research Data 

 

The analysis of collected research data is a crucial stage of the research process, as it 

enables researchers to interpret data, draw meaningful conclusions, and formulate 

evidence-based recommendations. The selection of analytical methods depends on 

the research questions, the nature of the data collected, and the research design. 

These methods can generally be divided into qualitative and quantitative approaches, 

each involving specific techniques and tools suited to different types of data. 

 

Quantitative analysis is typically applied to numerical data, with the aim of 

quantifying variables and identifying patterns, relationships, or trends. This approach 

is frequently used in studies involving experiments, surveys, or other forms of 

structured data collection. Quantitative analysis encompasses descriptive statistics, 

statistical inference, correlation and causal relationships, and multivariate analysis. 

 

Descriptive statistics are used to summarise and describe the basic characteristics of 

a dataset. Common measures include the mean, median, mode, standard deviation, 

and variance. These statistics provide a straightforward summary of the data, helping 

researchers understand general tendencies, dispersion, and variability within a 

dataset. For example, in a survey study, descriptive statistics may be used to describe 

the mean age of participants, the distribution of responses to a particular question, or 

the overall level of satisfaction with a service (Kaur et al., 2018, pp. 60-63). 

 

Statistical inference goes beyond merely describing data; it enables researchers to 

make predictions or draw conclusions about a larger population on the basis of a 

sample. Common inferential techniques include hypothesis testing, confidence 

intervals, and regression analysis. Hypothesis testing involves, for example, the use 

of statistical tests such as Student's t-test, chi-square tests, or ANOVA to assess 

whether the observed data provide sufficient statistical evidence against the null 

hypothesis. Regression analysis, in turn, is used to model the relationship between a 

dependent variable and one or more independent variables, enabling researchers to 

predict outcomes or understand the strength and direction of relationships (Mishra et 

al., 2019, pp. 407-411). 

 

Correlation analysis is a method used to measure the strength and direction of the 

relationship between two variables. The correlation coefficient (r) indicates the 

direction and strength of a linear association between two variables. It should be 

remembered, however, that correlation does not imply causation; the fact that two 

variables are correlated does not mean that one causes the other.  
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Establishing a causal relationship generally requires experimental research designs 

or advanced statistical techniques, such as path analysis or structural equation 

modelling (Gogtay and Thatte, 2017, pp. 78-81). 

 

Multivariate analysis involves the simultaneous examination of multiple variables in 

order to understand their relationships and complex interactions. Techniques such as 

factor analysis, cluster analysis, and principal component analysis are used to reduce 

data dimensionality, identify underlying structures, and group similar observations 

or variables. For example, factor analysis may be used to identify latent variables 

that explain correlations among a set of observed variables, whereas cluster analysis 

may be employed to classify individuals into distinct groups based on their 

responses to a set of questions (Hazra and Gogtay, 2017, pp. 358-366). 

 

Qualitative analysis is generally applied to non-numerical data, such as text, images, 

audio, or video. This approach is frequently used in studies involving interviews, 

focus groups, observations, or other forms of unstructured data collection. The 

purpose of qualitative analysis is to understand underlying meanings, themes, and 

patterns within the data, often through an iterative and interpretative process 

(Cleland, 2017, pp. 61-71). The principal methods within this area include thematic 

analysis, content analysis, narrative analysis, grounded theory, and discourse 

analysis. 

 

Thematic analysis is a widely used method in qualitative research. It involves 

identifying, analysing, and reporting patterns or themes within data. The process 

typically begins with familiarisation, during which the researcher repeatedly reads 

the data in order to become thoroughly acquainted with it. The researcher then codes 

the data by assigning labels to specific segments that are relevant to the research 

questions. These codes are subsequently grouped into broader themes encompassing 

key aspects of the data. Thematic analysis is flexible and can be applied to a wide 

range of qualitative data, making it a popular choice among researchers (Glinka and 

Czakon, 2021, pp. 136-139). 

 

Content analysis is a systematic approach to analysing textual or other 

communicative material by identifying and categorising recurring elements, themes, 

or concepts. Unlike thematic analysis, which is more interpretative in nature, content 

analysis often involves counting the frequency with which particular elements occur 

in the data. This method can be applied to various types of content, including written 

texts, transcripts, and media materials. For example, a researcher may use content 

analysis to examine the frequency of particular words in political speeches in order 

to understand how different candidates formulate their messages. Content analysis 

may be qualitative or quantitative, depending on how the data are coded and 

analysed. 

 

Narrative analysis focuses on stories or accounts provided by participants and seeks 

to understand how individuals construct and make sense of their experiences. This 



Katarzyna Brożek, Eleftherios Thalassinos      

 

131  

method is particularly useful in research concerned with the personal and social 

dimensions of experience. Narrative analysis involves examining the structure, 

content, and context of narratives, with particular attention to how participants use 

language to communicate meaning, identity, and relationships. For example, in a 

study of the experiences of cancer survivors, narrative analysis may be used to 

explore how participants describe their journey, coping strategies, and changes in 

self-perception (Glinka and Czakon, 2021, pp. 99-111 and 140-148). 

 

Grounded theory is a systematic qualitative research method aimed at generating 

theories grounded in the data themselves. Unlike methods that begin with a 

predefined theoretical framework, grounded theory starts with data collection, while 

theoretical concepts and relationships are developed through iterative coding and 

analysis. This process involves constant comparison, whereby the researcher 

continuously compares new data with emerging categories and concepts.  

 

Grounded theory is particularly useful when there is limited existing theory 

concerning a given topic and the researcher seeks to develop a new theoretical 

understanding based on empirical evidence (Glinka and Czakon, 2021, pp. 44-52). 

 

Discourse analysis is a method used to examine how language is employed in texts 

and conversations to construct social realities. It investigates the ways in which 

language shapes and reflects power dynamics, identities, and social structures. 

Discourse analysis may be applied to various forms of communication, including 

written texts, spoken interactions, and media representations. Researchers using 

discourse analysis often focus on the broader social, political, and cultural context in 

which discourse occurs, seeking to uncover the underlying assumptions, ideologies, 

and power relations that influence the use of language (Shaw and  Bailey, 2009, pp. 

413-419). 

 

In some cases, researchers may choose to employ mixed-methods analysis, 

combining qualitative and quantitative approaches to achieve a more comprehensive 

understanding of the research problem. Mixed-methods analysis involves integrating 

data from different sources and using both statistical analysis and thematic or 

content analysis to provide a richer and more nuanced interpretation of the findings. 

This approach is particularly useful for complex research questions in which neither 

qualitative nor quantitative methods alone are capable of fully capturing the 

complexity of the phenomena under investigation (Shorten and Smith, 2017). 

 

For example, in a study examining the effects of educational interventions, a 

researcher may use quantitative methods to measure changes in test scores, for 

instance through inferential statistics, and qualitative methods to explore students’ 

experiences and perceptions of the intervention, for example through thematic 

analysis. By combining these methods, the researcher can provide both statistical 

evidence regarding the effectiveness of the intervention and a deeper understanding 

of the factors that influenced students’ responses. 
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Another important concept in the analysis of research data is data triangulation, 

which involves the use of multiple data sources, methods, or perspectives to 

strengthen the credibility and robustness of findings by comparing evidence obtained 

from multiple sources or methods. Triangulation enhances the credibility and 

reliability of research by ensuring that findings are not dependent on a single method 

or source of data.  

 

Different types of triangulation can be distinguished, including data triangulation 

(using different data sources), methodological triangulation (using different methods 

of data collection and analysis), and investigator triangulation (involving multiple 

researchers in the analytical process) (Carter et al., 2014, pp. 545-547). 

 

For example, in a study of workplace stress, a researcher may employ 

methodological triangulation by combining survey data (quantitative) with in-depth 

interviews (qualitative) in order to understand both the prevalence of stress and 

employees’ personal experiences. By comparing and integrating findings obtained 

through these different methods, the researcher can develop a more comprehensive 

and robust understanding of the research problem. 

 

Overall, methods used to analyse collected research data are diverse and 

multifaceted, encompassing both quantitative and qualitative approaches. The 

selection of analytical methods depends on the research questions, the nature of the 

data, and the overall research design.  

 

Quantitative methods, such as descriptive statistics and statistical inference, are used 

to analyse numerical data and identify patterns, relationships, and trends. Qualitative 

methods, including thematic analysis, content analysis, and narrative analysis, are 

employed to interpret non-numerical data and explore meanings, themes, and 

patterns.  

 

Mixed-methods analysis and data triangulation provide additional strategies for 

integrating and validating findings derived from different sources. Ethical 

considerations remain fundamental throughout the analytical process, ensuring that 

research is conducted with integrity and respect for participants’ rights. Through the 

careful selection and application of appropriate analytical methods, researchers can 

derive meaningful insights from their data and make valuable contributions to their 

respective fields of research. 

 

3.3 Inference as an Element of Scientific Cognition 

 

Reasoning is a fundamental component of scientific cognition, playing a key role in 

the way scientists think, formulate hypotheses, conduct experiments, and draw 

conclusions. It is a process in which information is integrated, judgements are 

formed, and decisions are made, all of which are essential to scientific research. In 

the context of scientific cognition, reasoning is not merely a passive reflection of 
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knowledge; rather, it is an active and dynamic process that shapes the very structure 

of scientific knowledge and understanding. 

 

The Nature of Inference: 

At its core, reasoning is a mental activity that involves drawing conclusions from 

premises or evidence. It encompasses various forms, including deductive, inductive, 

and abductive reasoning, each of which plays a distinct role in scientific thinking. 

Deductive reasoning involves deriving specific conclusions from general premises. 

It is often regarded as the most rigorous form of reasoning because it produces 

conclusions that are logically certain, provided that the premises are true. For 

example, in mathematics and formal logic, deductive reasoning is used to derive 

specific results from general principles or axioms (Barrett and Younas, 2024, pp. 6-

7). 

 

Inductive reasoning involves drawing general conclusions from specific 

observations. It is less certain than deductive reasoning because the conclusions 

reached are only probable rather than guaranteed. In science, inductive reasoning is 

commonly used when researchers observe patterns or regularities in data and 

propose general laws or theories on the basis of those observations. For example, 

after observing that apples fall from trees, one may inductively infer that all objects 

fall towards the Earth, ultimately contributing to the formulation of the law of 

gravity (Barrett and Younas, 2024, pp. 6-7). 

 

Abductive reasoning, often described as inference to the best explanation, involves 

generating hypotheses in order to explain observed phenomena. It is a creative and 

exploratory form of reasoning that is particularly important during the early stages of 

scientific research, when researchers attempt to develop new theories or models. 

Abductive reasoning helps scientists generate plausible explanations that can 

subsequently be tested through further observation and experimentation (Lipscomb, 

2012, pp. 244-246). 

 

The scientific method, which is a systematic process used by scientists to investigate 

natural phenomena, relies heavily on reasoning. The process typically begins with 

the observation of a phenomenon, followed by the formulation of a research 

question or problem. At this stage, reasoning is used to generate hypotheses that 

provide potential explanations for the observed phenomenon. These hypotheses are 

then subjected to empirical testing through experiments or further observations. 

 

Throughout this process, reasoning is essential for designing experiments, analysing 

data, and interpreting results. Deductive reasoning may be used to derive testable 

predictions from a hypothesis and to design an experiment capable of testing those 

predictions. Inductive reasoning is also required when analysing the results, as 

general conclusions are drawn from specific data points. 
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Moreover, reasoning is crucial for assessing the validity and reliability of scientific 

findings. Scientists must critically evaluate whether their reasoning processes are 

sound, whether their conclusions are supported by evidence, and whether alternative 

explanations might account for the data more effectively. Such critical evaluation 

frequently involves logical reasoning as well as an understanding of the limitations 

and assumptions underlying the research. 

 

Reasoning is also essential to the development and refinement of scientific theories. 

Scientific theories provide systematic explanations of phenomena and relationships 

within a particular field of inquiry. They provide frameworks for understanding how 

the world functions and for predicting future events or behaviours. The development 

of a scientific theory generally involves a combination of deductive, inductive, and 

abductive reasoning. 

 

Once a theory has been developed, reasoning continues to play an important role in 

its refinement and testing. Scientists use deductive reasoning to derive specific 

predictions from the theory, which can then be tested through experiments or 

observations. If these predictions are confirmed, the theory receives further support; 

if they are not, the theory may require revision or replacement. This iterative process 

of theory development and testing is driven by reasoning, as scientists continually 

assess the coherence, consistency, and explanatory power of their theories (Barrett 

and Younas, 2024, pp. 6-7). 

 

Reasoning also influences the structure of scientific knowledge, including the 

organisation of concepts, the formulation of laws and principles, and the 

development of scientific paradigms. Scientific knowledge is not simply a collection 

of facts; it is a structured body of knowledge that is organised and interconnected 

through reasoning. For example, the laws of physics are not isolated statements but 

are interconnected through deductive reasoning, forming a coherent system that 

describes the fundamental forces and interactions of the universe. 

 

The concept of scientific paradigms, introduced by T. Kuhn, further illustrates the 

role of reasoning in shaping scientific knowledge. According to Kuhn, scientific 

paradigms are overarching frameworks that guide scientific research within a 

particular field. These paradigms are based on a set of shared assumptions, concepts, 

and methods accepted by the scientific community (Anand et al., 2020, pp. 1650-

1657). Reasoning is crucial to the development and maintenance of paradigms 

because it is used to establish their internal coherence and to apply them to new 

problems and phenomena. 

 

However, paradigms are not static; they may change through processes of scientific 

revolution when existing paradigms are challenged by new evidence or new ways of 

thinking. During such periods of paradigm change, reasoning plays a crucial role in 

evaluating the strengths and weaknesses of competing paradigms and in determining 
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which paradigm provides the best explanation of the available evidence (Shannon-

Baker, 2016, pp. 319-334). 

 

Reasoning is also an integral component of scientific communication, as scientists 

must use reasoning to construct arguments, present evidence, and convince others of 

the validity of their findings (Beniermann et al., 2021). Scientific papers, 

presentations, and discussions all involve reasoning, as researchers present 

arguments concerning the significance and implications of their studies. The ability 

to reason effectively is therefore essential for scientists to contribute to the broader 

scientific community and advance knowledge within their fields. 

 

Despite its importance, reasoning in scientific cognition is not immune to errors, 

including cognitive biases. Cognitive biases are systematic patterns of deviation 

from rationality that may affect how individuals reason and make decisions. In 

science, cognitive biases may lead to errors in data interpretation, the formulation of 

incorrect hypotheses, and the persistence of flawed theories (Friedman, 2023). 

 

For example, confirmation bias is the tendency to favour information that confirms 

one’s pre-existing beliefs or hypotheses while disregarding information that 

contradicts them. This bias may cause scientists to overlook or reject evidence that 

challenges their theories, resulting in distorted interpretations of data. Other biases, 

such as the availability heuristic, which involves relying on examples that readily 

come to mind, or the anchoring effect, which involves excessive reliance on the first 

piece of information encountered, may also distort scientific reasoning. 

 

To mitigate the effects of cognitive biases, scientists must be aware of their potential 

influence and take steps to minimise it. Such measures may include the use of 

double-blind experimental designs, seeking peer review and expert feedback, and 

applying statistical methods that reduce the likelihood of biased conclusions. By 

recognising and addressing cognitive biases, scientists can improve the quality of 

their reasoning and the validity of their findings. 

 

Reasoning is therefore an essential element of scientific cognition, influencing every 

stage of the scientific process, from hypothesis generation to theory development, 

data analysis, and scientific communication. Through reasoning, scientists connect 

evidence with conclusions, assess the validity of their findings, and contribute to the 

advancement of knowledge.  

 

Although reasoning is a powerful tool, it is also subject to cognitive biases and 

limitations that scientists must remain vigilant in identifying and overcoming. As 

science evolves and becomes increasingly interdisciplinary, the ability to reason 

effectively across different fields will become ever more important in addressing the 

complex challenges facing humanity. Reasoning is not merely a passive reflection of 

knowledge; it is an active and dynamic process that shapes the very structure of 

scientific understanding and drives scientific progress. 
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4. Errors and Their Impact on the Quality of Research Findings 

 

Errors in research can have a profound impact on the quality and credibility of 

research findings, affecting their validity, reliability, and generalisability. 

Understanding the nature of these errors, their sources, and their consequences is 

essential for researchers seeking to produce accurate and meaningful work. Errors 

may occur at various stages of the research process, from study design through data 

collection, analysis, and interpretation. Their impact may range from minor 

distortions in the data to substantial biases that undermine the entire research 

endeavour. 

 

Research errors can generally be divided into two main categories: random errors 

and systematic errors. Random errors occur by chance and are usually unpredictable. 

They may arise from a variety of sources, such as fluctuations in measurement 

instruments, differences in data entry, or variation within the sample population.  

 

Although random errors may affect the precision of research findings, they do not 

systematically shift the data in any particular direction. Increasing the sample size 

can reduce the impact of random sampling variation on estimates and improve their 

precision, although it does not necessarily eliminate random measurement error 

(Franceschini et al., 2016). 

 

Systematic errors are errors that introduce a consistent bias or directional distortion 

into measurements or estimates. Unlike random errors, systematic errors distort the 

data in a specific direction, leading to inaccurate conclusions. These errors can be 

considerably more problematic than random errors because they systematically bias 

the results, making them less reliable and potentially misleading (Franceschini et al., 

2016). 

 

The presence of errors in research can substantially affect the quality of the findings 

and lead to several negative consequences. Validity refers to the extent to which a 

study accurately measures what it was intended to measure. When errors occur, 

research validity is compromised.  

 

For example, if a study examining the effects of a new educational intervention is 

affected by selection bias, the findings may not accurately reflect the true effect of 

the intervention on students’ outcomes. Consequently, the conclusions drawn from 

the study may be invalid, and any recommendations based on them may be flawed. 

 

Reliability is another critical aspect of research quality that may be affected by 

errors. Reliability refers to the consistency of research findings across different 

measurements, time points, or observers. When random errors occur, reliability is 

reduced because results may vary from one measurement to another owing to the 

noise introduced by those errors.  
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Such variability makes it more difficult to replicate a study and obtain consistent 

results, which is a fundamental principle of scientific research. Inconsistent findings 

may create uncertainty and raise doubts about the credibility of the research, thereby 

reducing its impact and usefulness (Mohajan, 2017, pp. 59-82). 

 

Research errors may also result in bias, understood as a systematic deviation of the 

findings from the true value. Bias may occur at various stages of the research 

process, including data collection, analysis, and interpretation. Cognitive biases, 

such as confirmation bias, in which researchers favour information that supports 

their prior beliefs, may further intensify the effects of research errors (Meppelink, 

2019, pp. 129-140).  

 

For example, a researcher convinced of the effectiveness of a particular treatment 

may unconsciously interpret ambiguous data in a manner that supports the 

hypothesis, leading to biased conclusions. Errors may also result in selective 

reporting, whereby only positive findings are published while negative or 

inconclusive results are ignored. Such selective reporting may distort the overall 

body of evidence on a given topic and lead to an overestimation of the effectiveness 

of an intervention or treatment. 

 

To ensure the quality of research findings, errors must be minimised at every stage 

of the research process. Careful study design is the first step towards reducing the 

likelihood of errors. This involves selecting appropriate sampling methods to ensure 

that the sample is representative of the population, using valid and reliable 

measurement instruments, and accounting for potential confounding variables 

(Pannucci and Wilkins, 2010, pp. 619-625). For example, researchers may use 

random sampling techniques to minimise selection bias and standardised data 

collection protocols to reduce measurement error. 

 

Statistical methods may also be used to detect and correct errors in research. 

Techniques such as sensitivity analysis, which evaluates how study findings change 

when assumptions or parameters are modified, can help identify the effects of 

potential errors (National Institutes of Health, 05.11.2024). Researchers may also 

apply statistical controls to account for confounding variables that affect the 

relationship between dependent and independent variables and thereby reduce their 

impact on the findings.  

 

For example, in a study examining the relationship between smoking and lung 

cancer, researchers may use statistical methods to control for factors such as age and 

socioeconomic status that could confound the results. 

 

Peer review is another key mechanism for minimising errors in research. Reviewers 

are experts in the relevant field who assess research for methodological rigour, 

accuracy, and validity prior to publication. They may identify potential errors in the 

study and provide feedback to the researchers, who can then revise their work 
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accordingly. Peer review provides an additional mechanism for identifying 

methodological weaknesses and improving the quality of research before 

publication. 

 

Transparency and reproducibility are also essential for minimising errors and 

ensuring the quality of research findings. Transparency involves providing a clear 

and detailed description of research methods, data, and analytical procedures so that 

others can assess the validity of the findings.  

 

Replication involves conducting a new study to determine whether similar findings 

can be obtained, whereas reproducibility generally concerns obtaining consistent 

results using the same data, materials, and analytical procedures. Reproducibility 

helps confirm the credibility of the findings and ensures that they are not the result 

of random errors or bias. 

 

When errors in research are not adequately addressed, the consequences may be far-

reaching. Misinformation may spread when flawed research findings are published 

and accepted by the scientific community. Such misinformation may influence 

subsequent research, policy decisions, and public opinion, potentially leading to 

harmful outcomes (Żukowska et al., 2021, pp. 25-40). For example, if a study 

containing significant errors concludes that a particular drug is safe and effective, the 

drug may be prescribed to patients and potentially cause harm if the findings are 

inaccurate. 

 

Loss of credibility associated with the publication of false or inaccurate findings is 

another consequence of unaddressed research errors. When errors are discovered in 

published studies, the reputations of the researchers involved, the institutions they 

represent, and the journals that published the work may all be damaged. Loss of 

credibility may have long-term consequences because it can lead to diminished trust 

in research findings and in the scientific community as a whole. In extreme cases, it 

may result in the retraction of published articles, further undermining confidence in 

research. S. Fiske emphasised that a sense of trust is easier to lose than a sense of 

competence. 

 

The waste of resources is another significant consequence of research errors. 

Conducting research requires substantial investments of time, money, and effort. 

When errors occur, these resources may be wasted because the research may need to 

be repeated or may fail to contribute meaningful knowledge to the field. Such waste 

may be particularly problematic in areas such as medicine, where research findings 

may directly influence patient care and treatment decisions. 

 

Thus, errors in research have a significant impact on the quality of research findings, 

affecting their validity, reliability, and generalisability. Understanding the types of 

errors that may occur, their sources, and their consequences is essential for 

researchers who aim to produce high-quality work.  
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Minimising errors through careful study design, statistical methods, peer review, 

transparency, and ethical considerations is crucial for ensuring the accuracy and 

credibility of research findings. When errors are not properly addressed, the 

consequences may be serious, leading to misinformation, loss of credibility, and 

wasted resources. By prioritising the identification and correction of errors, 

researchers can contribute to the advancement of knowledge and to improving the 

quality of life within society. 

 

5. Reporting Research Findings 

 

Reporting research findings is a key stage of the research process in which the 

researcher communicates the findings obtained through data collection and analysis. 

This stage involves not only presenting data but also constructing a coherent 

narrative that connects the research questions, methodology, and findings. The 

quality and clarity of the results section may significantly influence how the research 

is perceived, its impact on the field, and its usefulness to other researchers and 

practitioners. 

 

For research reports to be adequately evaluated, they must meet fundamental criteria 

such as reliability, validity, and objectivity. The manner in which findings are 

presented depends on the research approach adopted: quantitative studies focus 

primarily on outcomes, whereas qualitative studies place greater emphasis on the 

research process. These differences arise from distinct ontological and 

epistemological perspectives, which are reflected in the structure of the report. 

Qualitative reports should remain open to innovative forms of presentation while 

maintaining the standards of empirical research. 

 

The primary purpose of reporting research findings is to present them clearly, 

concisely, and objectively. This allows readers to understand the findings without 

ambiguity and to assess the validity of the conclusions drawn. The results should be 

presented in a manner that directly addresses the research questions or hypotheses 

introduced earlier in the study. This alignment between the research questions and 

the findings is crucial for demonstrating the validity and rigour of the research. 

 

The structure of the results section may vary depending on the type of research and 

the nature of the data collected. Nevertheless, certain general principles apply to 

most research studies. The findings should be organised logically, often in 

accordance with the sequence of the research questions or hypotheses. Such a logical 

flow helps the reader follow the narrative and understand how each finding 

contributes to the overall conclusions of the study. 

 

Quantitative studies typically involve numerical data, which should be presented 

using carefully designed tables, charts, and diagrams. These visual aids are essential 

for summarising large amounts of data and highlighting key trends or patterns. 

When presenting quantitative findings, it is important to include appropriate 
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statistical analyses, such as p-values, confidence intervals, and effect sizes. These 

measures help readers assess the statistical evidence, magnitude, and precision of the 

observed effects. 

 

For example, if a study examines the effect of a new drug on blood pressure, the 

results section would present the mean changes in blood pressure for the treatment 

and control groups, together with the corresponding p-values indicating whether the 

differences are statistically significant. Charts and tables may help illustrate these 

differences more clearly, making it easier for the reader to understand the key 

findings. 

 

Qualitative research, on the other hand, involves non-numerical data such as 

interviews, observations, and responses to open-ended survey questions. The results 

section of a qualitative study typically includes the identification and discussion of 

themes, patterns, and categories emerging from the data. Direct quotations from 

participants may be used to illustrate these themes and provide a richer 

understanding of the phenomena under investigation. 

 

For example, in a qualitative study exploring patients’ experiences of a new 

healthcare intervention, the results section might identify themes such as “improved 

communication with healthcare providers” and “greater confidence in managing 

health conditions.” Each theme would be supported by excerpts from participant 

interviews illustrating these experiences. The presentation of qualitative findings 

should be systematic and thorough, ensuring that all relevant aspects of the data are 

discussed without overwhelming the reader with excessive detail. 

 

One of the best practices in reporting research findings is to ensure that the language 

used is clear, precise, and free from unnecessary jargon. Findings should be 

presented straightforwardly, avoiding unnecessary complexity or technical 

terminology that may confuse the reader. This is particularly important when the 

study is intended for a broader audience, including practitioners, policymakers, or 

the general public. 

 

Another important practice is transparency in reporting. Researchers should provide 

sufficient detail regarding the data and analytical methods used so that others can 

evaluate the findings and, where appropriate, replicate the study. This includes 

specifying the sample size, data collection methods, statistical tests used, and any 

assumptions made during the analysis. Transparency not only enhances the 

credibility of research but also contributes to the accumulation of knowledge by 

enabling other researchers to build upon existing findings (Weiss et al., 2023). 

 

It is also essential to present all relevant findings, not merely those that support the 

hypotheses or expected outcomes. This includes reporting negative or null findings, 

that is, findings that do not demonstrate a statistically significant effect or 

relationship. Although such results may appear less striking than positive findings, 
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they are equally important in providing a complete picture of the research and 

avoiding publication bias, in which only positive findings are reported (Kicinski, 

2014). 

 

For example, if a study hypothesised that a new teaching method would improve 

students’ performance but found no significant difference between the new method 

and traditional approaches, this finding should still be reported in the results section. 

Failure to report such findings may create a misleading impression regarding the 

effectiveness of the new method and contribute to a distorted understanding of the 

subject. 

 

In addition to reporting primary outcomes, it is important to address any secondary 

analyses or exploratory findings that emerged during the study. These may include 

subgroup analyses, sensitivity analyses, or unexpected patterns in the data. Although 

such findings should be clearly distinguished from primary outcomes, they may 

provide valuable insights and suggest directions for future research. 

 

There are several common pitfalls that researchers should avoid when reporting their 

findings. One of these is overinterpretation of the data, whereby findings are 

presented in a manner that suggests stronger conclusions than those actually 

supported by the evidence. This may occur when researchers use language implying 

causality in observational studies or when they extrapolate beyond the available data 

in order to make broader claims. To avoid this, researchers should remain closely 

aligned with the evidence and refrain from drawing conclusions that are not directly 

supported by the findings. 

 

Another common pitfall is selective reporting, in which only certain findings are 

presented while others are omitted. This may result in a biased representation of the 

study and reduce the credibility of the findings (Karpe, 2017, pp. 143-156). 

Researchers should strive to report all relevant findings, even when they do not 

correspond with the initial hypotheses or expectations. 

 

Inconsistent presentation of findings is another issue that may undermine the clarity 

and coherence of the results section. This may occur when different parts of the 

findings are presented in different formats or when inconsistencies arise between the 

text and the accompanying tables or figures. To prevent this, researchers should 

carefully review the results section to ensure consistency in the presentation of data. 

 

Finally, researchers should avoid excessive detail in the results section, as this may 

overwhelm the reader and obscure the principal findings. Although thoroughness is 

important, results should be presented in a manner that highlights the key outcomes 

without burdening the reader with unnecessary data. Researchers should focus on the 

most important findings that directly address the research questions, while additional 

details may be provided in appendices or supplementary materials. 
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Accordingly, the reporting of research findings is a critical aspect of the research 

process that requires careful attention to detail, clarity, and transparency. The results 

section should present the findings in a logical and coherent manner, using 

appropriate tools such as tables, charts, and quotations to illustrate key points. By 

adhering to best practices in reporting, researchers can ensure effective 

communication of their findings, thereby contributing to the advancement of 

knowledge and the credibility of research. 

 

The importance of reporting negative or null findings, as well as secondary analyses, 

cannot be overstated, as these contribute to a more complete and unbiased 

understanding of the research topic. Avoiding common pitfalls such as 

overinterpretation, selective reporting, and inconsistent presentation is essential to 

preserving the integrity of the findings and ensuring high-quality research. 

 

By focusing on clear and accurate reporting, researchers can increase the impact of 

their work and provide valuable insights that may inform future research, policy, and 

practice. 
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