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 Abstract  
Research design constitutes a core component of the scientific process, as it structures the 
logical coherence among the theoretical framework, methodological decisions, data collection 
and analysis, and the interpretation of results. However, in Sport Sciences, conceptual 
ambiguity persists in the use of terms such as methodology, design, method, and instruments, 
along with a frequent lack of explicit identification of the adopted design in numerous studies. 
The aim of this article is to clarify the conceptual role of research design within the research 
process and to propose an original, comprehensive, and flexible classification specifically 
tailored to the field through a narrative review. To this end, the relationship among methodology, 
design, method, and techniques/instruments is hierarchically delineated, and an integrative 
framework of six broad study types is presented: methodological, theoretical, and instrumental 
designs, and empirical designs (quantitative, qualitative, and mixed methods). The proposal 
conceives design as a multidimensional and non-exclusive structure, in which different criteria 
can coexist and be integrated within a single study depending on the objectives, context, and 
analytical strategy. This approach facilitates the identification, communication, and evaluation of 
research design, and supports the recommendation of systematically reporting it as a specific 
subsection within the methods section to strengthen transparency, replicability, and research 
quality in Sport Sciences. 
 

Keywords: research methodology; research design classification; methodological designs; 
theoretical designs; instrumental designs; quantitative empirical designs; qualitative designs; 
mixed methods design. 

Resumen 
El diseño de investigación constituye un componente nuclear del proceso científico, al 
estructurar la coherencia lógica entre el marco teórico, las decisiones metodológicas, la 
recogida y el análisis de los datos y la interpretación de los resultados. Sin embargo, en las 
Ciencias del Deporte persiste una ambigüedad conceptual en el uso de términos como 
metodología, diseño, método e instrumentos, así como una frecuente falta de explicitación del 
diseño adoptado en numerosos trabajos. El objetivo de este artículo es clarificar el papel 
conceptual del diseño de investigación dentro del proceso investigador y proponer una 
clasificación original, integral y flexible específicamente adaptada al área mediante una revisión 
narrativa. Para ello, se delimita jerárquicamente la relación entre metodología, diseño, método y 
técnicas/instrumentos, y se presenta un marco integrador de seis grandes tipos de estudios: 
diseños metodológicos, teóricos e instrumentales, y diseños empíricos (cuantitativos, 
cualitativos y mixtos). La propuesta concibe el diseño como una estructura multidimensional y 
no excluyente, en la que distintos criterios pueden coexistir e integrarse dentro de un mismo 
estudio en función de los objetivos, el contexto y la estrategia analítica. Este enfoque favorece 
la identificación, comunicación y evaluación del diseño de investigación, y respalda la 
recomendación de explicitarlo sistemáticamente como una subsección específica dentro del 
apartado de metodología para reforzar la transparencia, la replicabilidad y la calidad de la 
investigación en Ciencias del Deporte. 
 

Palabras clave: metodología de investigación; clasificación de diseños; diseños metodológicos; 
diseños teóricos; diseños instrumentales; diseños empíricos cuantitativos; diseños cualitativos; 
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diseños mixtos 
 

Resumo 
O desenho de investigação constitui um componente nuclear do processo científico, ao 
estruturar a coerência lógica entre o enquadramento teórico, as decisões metodológicas, a 
recolha e a análise dos dados e a interpretação dos resultados. No entanto, nas Ciências do 
Desporto persiste uma ambiguidade conceptual no uso de termos como metodologia, desenho, 
método e instrumentos, assim como uma frequente falta de explicitação do desenho adotado 
em numerosos trabalhos. O objetivo deste artigo é clarificar o papel conceptual do desenho de 
investigação dentro do processo investigador e propor uma classificação original, integral e 
flexível especificamente adaptada à área mediante uma revisão narrativa. Para tal, delimita-se 
hierarquicamente a relação entre metodologia, desenho, método e técnicas/instrumentos, e 
apresenta-se um quadro integrador de seis grandes tipos de estudos: desenhos metodológicos, 
teóricos e instrumentais, e desenhos empíricos (quantitativos, qualitativos e mistos). A proposta 
concebe o desenho como uma estrutura multidimensional e não excludente, na qual distintos 
critérios podem coexistir e integrar-se dentro de um mesmo estudo em função dos objetivos, do 
contexto e da estratégia analítica. Esta abordagem favorece a identificação, comunicação e 
avaliação do desenho de investigação, e respalda a recomendação de o explicitar 
sistematicamente como uma subsecção específica dentro do apartado de metodologia para 
reforçar a transparência, a replicabilidade e a qualidade da investigação em Ciências do 
Desporto. 
 
Palavras-chave: metodologia de investigação; classificação dos desenhos de investigação; 
desenhos metodológicos; desenhos teóricos; desenhos instrumentais; desenhos empíricos 
quantitativos; desenhos qualitativos; desenhos mistos. 
 

 

 
Introduction 

 

Research design represents the initial conceptual phase of the methodological process and refers to the overarching 

plan that governs data collection, analysis, and interpretation in scientific inquiry (Hernández et al., 2014; Polit & Hungler, 

2000). It can be defined as a logical and coherent framework that enables researchers to integrate the different stages of 

a study so that the resulting findings are valid, reliable, and generalisable (Ato et al., 2013). Beyond delineating the 

research strategy, whether experimental, quasi-experimental, correlational, descriptive, or qualitative, design also 

determines key procedural elements, including participant selection, control of extraneous variables, and the choice of 

analytical techniques (Gratton & Jones, 2014). As noted by Montero and León (2007), research design must directly 

address the study objectives and be aligned with the empirical conditions of the research problem, ensuring consistency 

between the theoretical framework and the operationalisation of variables. From this standpoint, a well-formulated design 

is not merely a technical requirement but an epistemological foundation that underpins the quality of the knowledge 

produced (Polit & Hungler, 2000). 

Given the polysemous nature of the term, research design may be conceptualised from several complementary 

perspectives: as the set of decisions adopted during the planning phase of a study (Ranganathan & Aggarwal, 2018); as 

a system of rules guiding the researcher in obtaining systematic and uncontaminated observations of relationships 

between variables (Rezigalla, 2020); or as an overarching strategy intended to answer research questions while 

controlling different sources of variance (Graham et al., 2020). In this latter sense, design is grounded in the 

MAXMINCON principle, which seeks to maximise primary variance (systematic variance), minimise error variance, and 

control secondary variance (extraneous variance) (Cubo et al., 2011). 

The complexity of the phenomena examined in Sport Sciences renders the classification of research designs 

inherently multidimensional and dependent on multiple criteria (Graham et al., 2020). Designs do not constitute mutually 

exclusive categories; rather, they may be combined according to the specific requirements of a given study 

(Ranganathan & Aggarwal, 2018). Accordingly, their appropriate application requires explicit identification of the criterion 

underlying their classification, acknowledging the validity and complementarity of different methodological perspectives. 
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In this regard, Cubo et al. (2011) propose classification criteria based on the methodological approach adopted, the type 

of information generated, the degree of experimental control, the number of variables considered, and the organisation of 

groups. 

Research design should therefore be understood as a strategic decision embedded within a systematic research 

process, in which the different phases of the study, from problem formulation to data analysis and interpretation (Blair et 

al., 2019), are coherently articulated rather than treated as isolated sequential steps. Gratton and Jones (2014) describe 

this process as comprising eight principal stages: topic selection, literature review, development of the epistemological 

component of the theoretical-conceptual framework, formulation of the research question or hypothesis, study design, 

data collection, data analysis, and conclusion drawing. Within Sport Sciences, this structured progression is essential to 

ensure alignment between the theoretical framework, methodological decisions, and interpretation of findings, thereby 

strengthening the validity and overall quality of the knowledge generated (Thomas et al., 2015). Although often presented 

in a linear sequence, these phases typically involve iterative adjustments and feedback loops across stages. 

In this context, research design should not be viewed as a purely technical choice or as a final methodological label. 

Rather, it constitutes a structural element that shapes the internal logic of the study, the nature of the data collected, and 

the scope of subsequent analysis and inference. Adopting this process-oriented perspective is particularly pertinent in 

Sport Sciences, where the complexity of research settings and the diversity of methodological approaches demand 

explicit alignment between research objectives, design decisions, and interpretation of results. 

From this standpoint, the present article is conceived as an original methodological reference framework aimed at 

clarifying, systematising, and guiding the accurate identification and reporting of research designs in Sport Sciences. 

Specifically, we propose an integrative, flexible, and non-exclusive classification of research designs that coherently 

organises the principal types of studies conducted in the field, namely theoretical, methodological, instrumental, and 

empirical designs, while allowing for their combination and integration according to the research problem, applied 

context, and stated objectives. 

 

Methodology, Research Design, Methods, and Instruments 
Within Sport Sciences research, a substantial proportion of methodological imprecision in scientific publications 

stems from the interchangeable use of terms that correspond to distinct decision-making levels within the research 

process (Polit & Hungler, 2000). This conceptual ambiguity has been widely acknowledged in contemporary 

interdisciplinary methodological literature, which emphasises the need to clearly distinguish between strategic, 

operational, and technical levels of inquiry (Varghese et al., 2025). In particular, concepts such as methodology, research 

design, method, and research instruments are frequently treated as synonyms, despite fulfilling specific and non-

interchangeable functions in the planning, execution, and reporting of a study, and despite reflecting a differentiated 

hierarchical structure.  

At the macro level lies methodology, understood as the system of principles, conceptual foundations, and underlying 

logic that guide the overall research process (Mozolev & Polishchuk, 2024). At the meso level, research design 

constitutes the fundamental structural framework of the study, responsible for organising in a coherent and temporally 

ordered manner the decisions required to address the research questions (Tobi & Kampen, 2018). The micro level 

corresponds to the method, defined as the articulated set of procedures employed to generate and analyse data 

(Poucher et al., 2019). Finally, the technical level comprises the specific instruments and tools used for measurement or 

data collection (Tobi & Kampen, 2018).   

Figure 1 summarises this hierarchical delineation of the principal decision-making levels structuring the research 

process in Sport Sciences. Such differentiation clarifies the scope and specific function of each construct, preventing 

indiscriminate use and promoting coherent methodological planning, as well as more precise and transparent scientific 

reporting. 
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Figure 1. Hierarchical levels of the research process in Sport Sciences 

 

Accordingly, the first step is to systematically clarify these four constructs by delineating their conceptual scope and 

operational role. The aim is to provide researchers with a comprehensible and applicable framework that reduces 

ambiguity and facilitates rigorous methodological reporting. In this context, research design should be understood as the 

logical framework that organises and confers coherence on the entire research process, whereas methods and 

techniques represent operational decisions subordinate to that framework, selected according to the study objectives, 

contextual constraints, and the nature of the phenomenon under investigation (O’Donoghue, 2010). 

At the highest hierarchical level (Macro level) lies research methodology, conceived as the overarching reference 

framework that guides and justifies the decisions adopted throughout the research process (Mozolev & Polishchuk, 

2024). From this perspective, methodology extends beyond merely describing procedures (i.e., answering the question 

what will be done?); rather, it critically examines and justifies why specific methodological options are selected in light of 

the research problem and study objectives, taking into account the theoretical and epistemological assumptions 

underpinning them (Hernández et al., 2014). Methodology thus functions as an integrative layer that ensures internal 

coherence across methodological decisions, consistently articulating research design, method, and techniques or 

instruments, and contributing to clearer and more systematic scientific communication (Indu & Vidhukumar, 2020; 

Sharma, Jha, et al., 2023). 

At the second hierarchical level (Meso level) is research design, defined as the structured plan of action aimed at 

generating relevant information to address the scientific problem (Tobi & Kampen, 2018). Research design may be 

conceptualised as the preconceived general framework or scheme for investigating a scientific problem, acting as an 

integrative strategy that provides logical coherence and specific direction to the project (Indu & Vidhukumar, 2020; 

Sharma, Jha, et al., 2023; Varghese et al., 2025). It establishes the global logical and strategic architecture of the study, 

defining how the investigation is organised to address the stated questions or objectives while safeguarding internal and 

external validity. The concept encompasses a dual meaning: on the one hand, the process of designing, the intellectual 

activity of conceiving and planning the study; on the other, design as a product, namely the resulting structural plan or 

blueprint that coherently integrates all components of the investigation (Polit & Hungler, 2000; Schoonenboom & 

Johnson, 2017). Its primary function is to ensure that these components interact effectively to answer the research 

question through optimal control of variables, while also accounting for practical constraints such as time, financial 
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resources, and accessibility inherent to the research context (Hakim, 2000). Operationally, research design 

fundamentally addresses the question: how will the problem be studied? 

A robust design is inherently multidimensional and is constructed through interrelated decisions concerning study 

purpose, theoretical drive, temporality, integration points, and the overall complexity of the methodological approach. 

Crucially, it is the research problem that determines the appropriate type of design, qualitative, quantitative, or mixed 

methods (Armour & MacDonald, 2012), and not vice versa (Indu & Vidhukumar, 2020). Within this framework, design 

encompasses key decisions regarding study type (experimental, quasi-experimental, or observational), degree of 

variable control (manipulation, randomisation, or group comparison), temporality (cross-sectional or longitudinal), data 

collection setting (field, laboratory, or competition), and overall analytical orientation. Moreover, a single study may be 

simultaneously characterised using non-mutually exclusive descriptors, such as prospective or retrospective, and cross-

sectional or longitudinal, depending on whether data are newly collected or pre-existing and whether assessment occurs 

at a single time point or repeatedly over time (Andrade, 2019). These decisions aim to legitimise multiple forms of validity 

and ensure the reliability of findings, always within the practical constraints inherent to Sport Sciences research. 

At the third hierarchical level (Micro level) is the research method, referring to the general empirical strategy through 

which the design is operationalised (Poucher et al., 2019). n research articles, the method is typically detailed within the 

procedure section. The method comprises the set of specific procedures, sequential steps, and operational tools 

employed to execute data collection, measurement, analysis, and interpretation within the framework established by the 

research design (Indu & Vidhukumar, 2020; Sharma, Jha, et al., 2023). Whereas design represents the macro-level 

strategic roadmap of the study, the method reflects an operational and functional logic, addressing the question: through 

which procedures and techniques will the problem be examined? 

Methods function as subordinate instruments that materialise the design’s planning through concrete approaches, 

such as clinical trials, cohort studies, surveys, systematic observations, or in-depth interviews. Method selection 

constitutes a technical decision oriented toward generating relevant information and is linked to the degree of researcher 

intervention. Accordingly, strategies may be classified as observational, descriptive, analytical, or 

experimental/interventionist, depending on whether study variables are manipulated (Indu & Vidhukumar, 2020). From an 

operational standpoint, the method integrates decisions concerning data collection techniques, instruments and devices 

employed, measurement procedures and protocols applied, as well as data analysis techniques. Within mixed-methods 

research, the method is particularly reflected in integration or expansion points, where qualitative and quantitative 

components are purposefully combined to enhance depth, breadth of understanding, and corroboration of findings 

(Schoonenboom & Johnson, 2017). 

Finally, at the most operational tier lies research techniques and instruments (Technical level), referring to the 

specific procedures used for data acquisition, recording, and analysis throughout the research process  (Tobi & Kampen, 

2018). This level encompasses decisions related to sampling, information gathering, variable measurement, and data 

analysis, thereby enabling the practical implementation of the method within the framework established by the research 

design. In Sport Sciences, these techniques are commonly operationalised through the use of specific technological and 

methodological tools, such as GPS/LPS tracking systems for external load monitoring, force platforms for neuromuscular 

assessment (Ferraz et al., 2023), validated questionnaires for the measurement of psychological constructs, systematic 

observational coding of motor behaviour, or standardised physiological testing protocols (Anguera & Hernández-Mendo, 

2013). However, these instruments lack methodological meaning if applied in isolation, as their validity and utility depend 

on coherence with the selected method and the overarching research design that integrates them. The principal 

contemporary challenge is therefore not the availability of technology per se, but rather the rigorous standardisation and 

validation of procedures and metrics, together with their coherent alignment with research and applied questions. 

From this hierarchical perspective, methodology provides the overarching reflective and justificatory framework; 

design strategically structures the study; method defines the general mode of empirical execution; and techniques 
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operationalise the research in practice (Table 1). This differentiation is particularly critical in Sport Sciences, where the 

complexity of research settings and the proliferation of technological tools increase the risk of conceptual confusion 

unless the distinct methodological decision levels are explicitly articulated. 

 

Table 1. Methodology, Research Design, Method, and Research Techniques in Sport Sciences 
Aspect Methodology Research Design Research Method Techniques / Instruments 

Level Macro Meso Micro Technical 
Hierarchy Meta-methodological Strategic and conceptual General operational Specific operational 

Primary 
function 

Analyse and justify 
methodological 
decisions 

Logically structure the 
study 

Execute the empirical 
strategy 

Apply specific procedures 

Key question 
Why is the study 
conducted in this 
way? 

How will the study be 
organised? 

How will it be executed 
empirically? 

Which tools will be used to obtain the 
data? 

Role in the 
research 
process 

Overarching reflective 
framework 

Structural plan of the 
study 

Empirical action strategy Operational implementation of the 
method 

Hierarchical 
relationship 

Integrative upper level Subordinate to 
methodology 

Subordinate to design Subordinate to method 

Examples in 
Sport Sciences 

Quantitative 
methodological 
approach 

Randomised 
experimental design 

Experimental method with 
control and intervention 
groups 

Standardised physical tests, validated 
inertial devices, statistical software 

 
Qualitative 
methodological 
approach 

Phenomenological 
design 

In-depth interview method Semi-structured interview guide, digital 
recording, thematic analysis software 

 
Mixed-methods 
methodological 
approach 

Explanatory sequential 
design (QUAN→QUAL) 

Combined method: 
statistical analysis followed 
by explanatory interviews 

Validated questionnaires, physical 
testing, semi-structured interviews, 
data integration through joint display 
matrices 

 

This hierarchical delineation enables research in Sport Sciences to be understood as a system of interrelated and 

coherent decisions, in which each level fulfils a specific and non-substitutable function (Polit & Hungler, 2000). Confusion 

between methodology, design, method, and instruments not only undermines the quality of scientific reporting but also 

hampers critical appraisal and limits the replicability of findings. Accordingly, the conceptual clarification presented in this 

section should not be interpreted as merely terminological exercise, but rather as a necessary condition for rigorous 

planning, methodologically consistent execution, and precise scientific communication. 

This framework is particularly pertinent in a field characterised by heterogeneous research contexts, diverse 

methodological approaches, and rapidly evolving technological tools. It provides the conceptual foundation upon which 

the proposed classification of research designs, developed in the following sections, is constructed (Armour & 

MacDonald, 2012). 

 

Methodology 
Objectives 

The primary objective of this article was to clarify the conceptual role of research design within the scientific process 

in Sport Sciences, delineating its hierarchical relationship with methodology, method, and techniques/instruments, and to 

propose an original, comprehensive, flexible, and non-exclusive classification of the principal research designs, 

specifically adapted to the epistemological and applied particularities of the field. 

This overarching aim was operationalised through the following specific objectives: i) To define and differentiate, from 

both conceptual and applied perspectives, the meaning and scope of the terms methodology, design, method, and 

techniques/instruments, identifying common sources of ambiguity and their implications for scientific communication; ii) 

To establish a hierarchical framework of methodological decision-making that situates research design as a structuring 
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element, thereby facilitating its explicit and systematic identification and reporting; iii) To integrate and systematise the 

relevant methodological literature in order to underpin a classification proposal consistent with the actual use of research 

designs in Sport Sciences; iv) To present an integrative framework that organises research designs by describing their 

distinctive criteria and their logic of compatibility; v) To propose guidelines for the identification and classification of 

research design in scientific manuscripts, enhancing methodological transparency, interpretability, and replicability within 

the field. 
 

Design 
The present study is conceived as a methodological investigation focused on theoretical grounding and classificatory 

systematisation, aimed at conceptual clarification and the development of an integrative framework of research designs 

in Sport Sciences. It is classified as a narrative-analytical theoretical design (Ato et al., 2013), insofar as its primary 

purpose is not the generation of original empirical data, but rather the critical analysis, conceptual delimitation, and 

structured integration of existing methodological knowledge. This process was oriented toward the synthesis and 

systematic reorganisation of prior contributions drawn from general and sport-specific methodological manuals, as well 

as from relevant peer-reviewed scientific literature.  
 

Procedure and Criteria for Theoretical Grounding 

The procedure followed in the development of this article was structured into three successive phases: (a) 

identification and analysis of relevant methodological literature; (b) conceptual delimitation and terminological 

hierarchisation; and (c) construction and integration of the classificatory system. 

In the first phase, widely recognised research methodology manuals and key reference works used in Sport 

Sciences, Biomedical Sciences, and Applied Social Sciences were reviewed. Particular attention was given to proposals 

addressing the differentiation between methodology, design, method, and techniques/instruments, as well as to prior 

classifications of empirical designs. Sources were selected according to criteria of academic relevance, recognition within 

the specialised literature, and applicability to the sport research context. 

In the second phase, a comparative analysis was conducted to identify conceptual convergences, divergences, and 

gaps. This process enabled the establishment of a hierarchical delineation of methodological decision levels and clarified 

the specific status of research design within the scientific process. 

Finally, the classificatory proposal was developed through a process of systematic integration, guided by criteria of 

internal logical coherence, non-exclusivity between categories, multidimensional compatibility, and practical utility for the 

identification and reporting of research design in Sport Sciences studies. 

 

Research Designs 
According to their methodological orientation, research designs can be classified as quantitative, qualitative, or mixed 

methods (Creswell, 2009; Hernández et al., 2014; Varghese et al., 2025). Quantitative designs are grounded in the 

collection and analysis of numerical data with the aim of testing hypotheses, examining relationships between variables, 

and generalising findings through standardised measurement techniques and statistical procedures (Nelson et al., 2014). 

This category includes, among others, experimental, quasi-experimental, survey, and correlational designs (Polit & 

Hungler, 2000; Sharma, Jha, et al., 2023).  

In contrast, qualitative designs focus on the collection and analysis of non-numerical data, such as words, images, 

sounds, or observational records (Hernández et al., 2014), with the purpose of exploring and understanding the 

meanings, experiences, and processes that individuals or groups attribute to a given phenomenon, while emphasising 

the contextual conditions in which it occurs (Polit & Hungler, 2000; Thomas et al., 2015). Common qualitative 
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approaches include case study, ethnography, phenomenology, grounded theory, and narrative analysis (Sharma, Jha, et 

al., 2023).  

Finally, mixed-methods designs intentionally combine quantitative and qualitative components within a single study, 

integrating both types of data at one or multiple stages of the research process in order to broaden, complement, or 

deepen understanding of the phenomenon under investigation (Camerino et al., 2014; Creswell, 2009). From this 

perspective, mixed-methods designs may adopt either concurrent or sequential structures, giving rise to configurations 

such as convergent parallel, explanatory sequential, exploratory sequential, embedded, transformative, or multiphase 

designs (Sharma, Jha, et al., 2023). 

Table 2 provides a comparative synthesis of the principal epistemological, methodological, and analytical 

characteristics associated with quantitative, qualitative, and mixed-methods approaches (Thomas et al., 2015). Its 

purpose is to offer a general reference framework for contextualising different research designs, without implying 

mutually exclusive categories or exhausting the diversity of combinations that may emerge in Sport Sciences research 

practice. 

 

Table 2. General Characteristics of Quantitative, Qualitative, and Mixed-Methods Approaches in Research 
Aspect Quantitative Research Qualitative Research Mixed-Methods Research 
Nature of data Numerical, measurable data Descriptive, textual, and narrative 

data 
Numerical and non-numerical data 

Conception of 
reality 

Objective, singular, and observable 
reality 

Subjective, multiple, and socially 
constructed reality 

Reality understood from multiple 
perspectives 

Context Aims to generalise findings across 
contexts 

Focuses on understanding 
phenomena within their specific 
context 

Integrates contextual understanding 
with potential for generalisation 

Primary objective Measure, describe, and establish 
causal relationships 

Understand meanings, experiences, 
and processes 

Broaden and deepen understanding 
by combining approaches 

Sample size and 
type 

Large samples, statistically selected Small samples or individual cases 
selected purposively 

Samples defined according to the 
quantitative and/or qualitative phase 

Role of the 
researcher 

Neutral observer external to the 
phenomenon 

Active participant interpreting from 
within 

Flexible role depending on the study 
phase 

Data collection 
instruments 

Questionnaires, tests, standardised 
scales 

Interviews, focus groups, participant 
observation 

Combined quantitative and qualitative 
instruments 

Research setting Controlled or artificial Naturalistic and everyday settings Varies according to the study 
component 

Data analysis Statistical, inferential Interpretive, inductive, thematic or 
narrative analysis 

Integrated statistical and interpretive 
analysis 

Philosophical 
foundation 

Positivism Interpretivism or constructivism Pragmatism 

Logical approach Deductive: derived from theory or 
hypothesis testing 

Inductive: theory generated from 
observation 

Deductive, inductive, or combined 

Design temporality Typically cross-sectional or 
longitudinal 

Flexible and emergent Concurrent or sequential 

Quality criteria Internal and external validity, 
reliability, bias control, statistical 
power 

Credibility, transferability, 
dependability, confirmability 

Credibility, transferability, 
dependability, confirmability 

Note. Within each methodological approach, study quality should be assessed using approach-specific criteria, such as validity and reliability in quantitative 
research; credibility and transferability in qualitative research; and coherent integration and methodological rigour across both strands in mixed-methods 
research. 

 

The selection among these three principal categories is not arbitrary; rather, the research problem determines the 

most appropriate type of design to address the phenomenon under investigation (Indu & Vidhukumar, 2020). However, 

although this differentiation based on methodological orientation is necessary as an initial step, it is insufficient to 

accurately capture the complexity of research designs in Sport Sciences (Andrade, 2019). Beyond the type of data 

collected or the predominant analytical logic, characterising a design requires consideration of traditional classification 

criteria, such as data collection temporality, degree of experimental control, number of variables, and mode of group 

organization, as well as cross-cutting criteria, including ecological data collection context, degree of researcher 
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intervention, source of information, unit of analysis, and degree of standardisation or flexibility. These dimensions enable 

a more precise and operational identification of studies, refine their inferential scope, and clarify their ecological validity 

and practical applicability. 

These criteria demonstrate that the classification of research designs in Sport Sciences follows a multidimensional 

logic grounded in interrelated methodological decisions rather than a unidimensional or strictly hierarchical structure. 

Figure 2 summarises the principal cross-cutting criteria that allow research designs in Sport Sciences to be described 

and characterised from a multidimensional perspective, thereby facilitating more accurate identification of the design 

adopted according to the methodological decisions involved. These criteria do not represent mutually exclusive or 

hierarchical categories; instead, they function as complementary axes through which a single study may be 

simultaneously defined (Cubo et al., 2011; Polit & Hungler, 2000). 

 

 

Figure 2. Multidimensional criteria for the classification of research designs in Sport Sciences. 

 

Considering the temporality of data collection, designs may be classified as cross-sectional, when information is 

obtained at a single time point, or longitudinal, when measurements are collected across multiple time points (Creswell, 

2009; Cubo et al., 2011; Manterola & Otzen, 2014). This decision is directly aligned with the study objective, whether to 

describe a specific situation or to analyse its evolution over time. 

With respect to internal validity and degree of researcher intervention, research designs may be categorised as pre-

experimental, quasi-experimental, or experimental  (Shadish et al., 2002). Pre-experimental designs involve limited 

control of extraneous variables, thereby restricting causal inference. Quasi-experimental designs include manipulation of 

the independent variable but lack full experimental control, typically due to constraints in random assignment. 

Experimental designs, by contrast, implement rigorous control procedures, allowing for stronger conclusions regarding 

internal validity. 
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Depending on the number of independent (IVs) and dependent variables (DVs) considered, research designs may 

adopt different configurations. These include univariate-univariate (one IV and one DV), multivariate-univariate (multiple 

IVs and one DV), univariate–multivariate (one IV and multiple DVs), and multivariate–multivariate (multiple IVs and 

multiple DVs) structures (Creswell, 2009; Kerlinger, 1966). 

According to the mode of participant organisation, designs may be classified as between-groups, within-groups, or 

mixed, depending on whether comparisons are conducted across distinct groups, within the same group, or through a 

combination of both strategies (Keppel, 1991). Designs may also be distinguished by the procedure used for group 

formation, including random assignment, block allocation, or matching techniques, depending on the study objectives 

and sample characteristics (Howell, 1992). 

The ecological context in which data are collected constitutes another relevant cross-cutting classification criterion in 

Sport Sciences. Studies may be conducted in highly controlled environments such as laboratories, in partially controlled 

training contexts, or in naturalistic practice and competition settings. This distinction is critical, as context influences both 

the degree of variable control and the ecological validity and transferability of findings, considerations that are particularly 

salient in applied sport performance and intervention research (Gratton & Jones, 2014; Polit & Hungler, 2000). 

Another relevant criterion concerns the degree of researcher intervention in the phenomenon under study. From this 

perspective, designs may be situated along a continuum ranging from non-interventionist approaches (Indu & 

Vidhukumar, 2020), based on observation and systematic recording without deliberate manipulation, to clearly 

interventionist designs, in which the researcher introduces planned changes to examine their effects (Ranganathan & 

Aggarwal, 2018). This distinction facilitates more precise differentiation between observational, experimental, and 

participatory studies, and is particularly useful in contextualising research conducted in authentic educational and sport 

settings, where balancing experimental control and ecological relevance is essential. 

The source of information also represents a relevant classification criterion. Studies may rely on primary data 

collected specifically to address the research question, or on secondary data derived from existing records, databases, 

or documentary sources (Gratton & Jones, 2014). This distinction carries direct methodological implications in terms of 

control over the data collection process, data quality, and the inferential scope of the analyses conducted. 

Research designs may further be classified according to the unit of analysis considered. Studies may focus on the 

individual, the group or team, or broader organisational levels such as clubs or sport systems (Salinero, 2004). The 

choice of unit of analysis influences not only the design structure but also the analytical strategies employed and the type 

of conclusions that can be drawn, particularly when data exhibit hierarchical or multilevel structures (Thomas et al., 

2015). 

Finally, the degree of standardisation or flexibility of the design constitutes a cross-cutting criterion that differentiates 

between closed designs, predefined with clearly specified procedures, and flexible or emergent designs that may evolve 

during the course of the study. This dimension is especially pertinent when distinguishing between quantitative, 

qualitative, and mixed-methods approaches, as the latter often combine structured phases with more adaptive 

components in response to interim findings and the evolving research process (Creswell, 2009). 

The selection of a research design does not depend on an absolute hierarchy, but rather on the nature of the 

problem, the researcher’s objectives, and the pursuit of validity. A principle of methodological complementarity applies, 

whereby a single phenomenon may be examined from different paradigmatic perspectives to address the research 

questions effectively.  
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Proposal for a Classification of Research Designs in Sport Sciences. 

The classification of research designs is inherently contingent upon the conceptual criterion adopted; it is therefore 

essential to make explicit the logic underpinning the proposal advanced in this section (Ato et al., 2013; Cubo et al., 

2011). In the absence of integrative models specifically tailored to the particularities of Sport Sciences, the present work 

advances an original classification of research designs conceived as a flexible and multidimensional framework. This 

framework is intended to accommodate diverse types of studies while recognising the coexistence of multiple design 

decisions within a single investigation. 

 The proposal is structured around an epistemological and methodological criterion grounded in the purpose of the 

knowledge generated and in the nature of the data employed (Polit & Hungler, 2000), This perspective allows a 

distinction to be drawn between studies that generate conceptual, instrumental, or procedural knowledge and those that 

produce empirical evidence through systematic observation of reality. 

Based on this rationale, six broad categories of research designs are proposed: methodological designs, aimed at 

evaluating and optimising research procedures; theoretical designs, focused on the development and critical analysis of 

conceptual frameworks; instrumental designs, centred on the construction and validation of measurement tools; and 

empirical designs, which are further subdivided into quantitative, qualitative, and mixed-methods designs according to 

their analytical logic and the type of data employed. 

 Quantitative empirical designs focus on the analysis of numerical data to describe, relate, or explain sport-related 

phenomena and are typically structured around manipulative, associative, or descriptive strategies. Qualitative empirical 

designs, by contrast, seek to understand meanings, processes, and lived experiences within naturalistic contexts. Mixed-

methods empirical designs aim to integrate quantitative and qualitative data to achieve a more comprehensive 

understanding of the phenomenon under study. This differentiation enables both approaches to be integrated within a 

common empirical framework while acknowledging their distinct epistemological and methodological foundations, 

thereby enhancing the coherence and conceptual clarity of the proposed classification (Creswell, 2009).  

Figure 3 presents a general typology of research designs in Sport Sciences, organised into six major groups 

according to the nature of the knowledge generated and the methodological strategy adopted. This proposal should not 

be interpreted as a rigid or exclusionary taxonomy, but rather as an integrative conceptual framework that recognises the 

coexistence and complementarity of different design types within a single research project. 
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Figure 3. General typology of research designs in Sport Sciences. 

 

This classification should not be understood merely as a taxonomic exercise, but as an operational methodological 

tool intended to guide researchers, reviewers, and editors in the accurate identification, selection, and reporting of 

research design. Sport Sciences are inherently applied fields of knowledge; consequently, the choice of research design 

is often conditioned by real-world practice settings. This frequently necessitates prioritising ecological validity and 

coherence of the research process over strict experimental control, without compromising scientific rigour (O’Donoghue, 

2010). 

Table 3 presents an integrative and open classification of research designs in Sport Sciences, organised according to 

a three-level hierarchical structure. At the macro level, the classification is structured around the nature of the knowledge 

generated (non-empirical vs. empirical). At the meso level, it differentiates the broad methodological strategies guiding 

the investigation. Finally, at the micro level, it specifies the concrete designs that operationalise these strategies. This 

proposal should not be interpreted as a closed taxonomy, but rather as a flexible conceptual framework in which different 

designs may coexist, combine, or overlap within a single study depending on its objectives and research context. 

Following the conceptual definition of each design, at least one illustrative reference from the Sport Sciences literature is 

provided to exemplify its practical application and to reinforce coherence between the theoretical framework and its 

effective use in empirical research. 

It is important to emphasise that this classification should not be interpreted as a methodological checklist to be 

exhaustively fulfilled in every study, but rather as a conceptual map that organises and makes visible the diversity of 

possible design decisions in Sport Sciences. Its purpose is to facilitate the identification and communication of research 

design according to the most relevant criterion or criteria in relation to the research problem, rather than to impose a rigid 

or hierarchical categorisation. From this perspective, the table acknowledges that a single study may be simultaneously 

described across multiple dimensions, for example, as empirical quantitative, observational, longitudinal, and conducted 

in an ecological context, without implying methodological inconsistency. On the contrary, such multidimensional 

characterisation enhances precision and transparency in the description of the adopted design (Andrade, 2019). 

(Andrade, 2019).  
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Types of Methodological Designs in Sport Sciences 

Methodological designs encompass studies whose primary objective is not to generate substantive empirical 

knowledge about a specific sport-related phenomenon, but rather to analyse, develop, compare, or refine the 

methodological procedures employed in scientific research. These designs operate at a meta-research level, as they 

critically examine how research is conducted, with the aim of optimising the quality, validity, reliability, and applicability of 

subsequent empirical studies (Ato et al., 2013). Methodological designs should therefore be understood as cross-cutting 

and complementary approaches, whose value lies in strengthening empirical research rather than in directly producing 

applied findings. 

Within Sport Sciences, methodological designs are gaining increasing relevance due to the complexity of research 

contexts, the continual incorporation of measurement technologies, and the need to ensure coherence among research 

design, measurement procedures, and analytical strategies. 

 

Studies Evaluating and Comparing Research Methods 
Studies evaluating and comparing research methods aim to systematically examine the suitability, coherence, and 

implications of different methodological procedures applied to the same scientific problem. Their purpose is not to 

generate empirical knowledge about the phenomenon itself, but to assess how methodological decisions, related to data 

collection, processing, or analysis, affect the validity, reliability, and interpretation of findings (Mbuagbaw et al., 2020). 

From an applied sport perspective, such designs have been used to compare measurement and analytical 

procedures for workload and performance variables in order to identify the most consistent and operational methods 

within real-world practice settings, thereby supporting more informed methodological decision-making (López-Sierra et 

al., 2025).  
 

Methodological Simulation Studies 
Methodological simulation studies are designed to evaluate the performance of analytical or statistical procedures 

under controlled and predefined conditions through the artificial generation of data. Their primary aim is to examine the 

robustness, sensitivity, and stability of specific methods in response to variations in sample size, data distribution, or 

variable structure. 

Within Sport Sciences, this type of design has been employed to assess the effectiveness of analytical techniques 

and data-processing algorithms, particularly when access to large samples or repeated experimental trials is limited. For 

example, Amat et al. (2025) developed and validated an algorithmic system for the automatic detection of training 

phases in competitive canoeing. This approach enabled the evaluation of the method’s stability and sensitivity under 

controlled scenarios, highlighting the value of methodological simulation as a validation tool in sport research. 
 

Studies on the Development and Optimisation of Methodological Procedures 
Studies on the development and optimisation of methodological procedures focus on proposing, refining, or 

systematising methods applicable to different phases of the research process, such as data collection protocols, 

observational categorisation criteria, or data quality control strategies. Their purpose is to enhance the coherence, 

applicability, and rigour of research procedures by evaluating and optimising methods, analytical approaches, or 

research practices in order to strengthen study design, implementation, and interpretation (Mbuagbaw et al., 2020). 

In Sport Sciences, such designs have been instrumental in advancing systematic observational methodologies and in 

developing protocols tailored to real-world practice settings, where strict experimental control is often limited. These 

studies typically aim to optimise recording and analytical strategies through sensor-based systems and data quality 

control procedures, thereby contributing to improved validity and reliability in sport performance measurement (Rico-

González et al., 2020). 
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Methodological Studies on Data Analysis 
This type of methodological design critically examines the data analysis techniques employed in sport research, 

assessing the appropriateness of different statistical tests, multivariate models, or sequential and time-series analysis. Its 

primary objective is to determine how analytical decisions influence the interpretation of findings and to promote more 

rigorous and transparent use of statistical tools, consistent with the role of methodological research in evaluating the 

suitability and application of methods within empirical contexts (Morrissey & Hansen, 2014). 

Hopkins et al. (2009) emphasise the importance of selecting appropriate statistical procedures, such as precision 

estimation rather than reliance on traditional null-hypothesis significance testing, the use of suitable data transformations, 

or regression modelling in validity studies, to enhance the coherence and practical utility of analyses in Sport Sciences. 

In a similar vein, (Fernández et al., 2024) examined the application of multivariate techniques, such as cluster analysis, 

and identified shortcomings in methodological transparency, underscoring the need for detailed reporting standards 

regarding algorithm criteria, determination of the number of clusters, and reproducibility of analyses. 
 

Critical Methodological Reviews 
Critical methodological reviews systematically and comparatively examine the procedures employed across a body of 

research, with the aim of identifying patterns, strengths, limitations, and trends in the application of scientific methods. 

This type of design enables the evaluation of the quality, consistency, and transparency of methodological strategies, 

thereby providing a foundation for improving research practices and strengthening the validity of findings (Smith & Bazis, 

2021). 

Within Sport Sciences, this approach has made it possible to identify shortcomings in the reporting of statistical 

techniques and analytical criteria. For instance, reviews addressing the use of principal component analysis (PCA) have 

highlighted the need for clear standards in reporting methodological procedures, component retention criteria, and 

practical applications in team sport studies. Such efforts contribute to enhanced transparency and comparability in 

multivariate performance analysis (Rojas-Valverde et al., 2020). 

 

Types of Literature Review Designs in Sport Sciences 
Literature reviews constitute fundamental research designs for organising, synthesising, and interpreting existing 

scientific knowledge within a given field. They enable the integration of findings, the identification of research gaps, and 

the detection of emerging trends, thereby providing a robust framework to support further empirical and theoretical 

advancement (Lipsey & Wilson, 2001). According to their purpose, level of systematisation, and analytical scope, five 

types of review designs can be distinguished within Sport Sciences. 
 

Chronological Review 
This type of review organises studies according to their temporal sequence, facilitating analysis of the historical 

development of the topic under investigation, the identification of conceptual or methodological shifts, and the 

understanding of how research lines have evolved over time. By situating findings within a chronological framework, it 

enables the recognition of phases of growth, stagnation, or renewal of knowledge and contextualises emerging 

phenomena within their scientific trajectory (Snyder, 2019). 

 From an applied sport perspective, several reviews have adopted this approach to map the evolution of specific 

fields. For example, chronological analyses have examined the development of elite sport and sport policy, highlighting 

institutional milestones and social transformations in the structure of collegiate sport (Park & Lim, 2015). Similarly, 

narrative research in Sport and Exercise Sciences since the early twenty-first century has been organised by decades to 

identify prevailing trends and methodological orientations within the field (Book et al., 2024). 
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Narrative or Thematic Review 
A narrative or thematic review synthesises the literature by organising it around relevant categories, dimensions, or 

conceptual axes, thereby facilitating the identification of recurring patterns, theoretical convergences, and methodological 

divergences across studies. This approach provides an integrative overview of the state of knowledge, prioritising critical 

interpretation over exhaustive systematic coverage, and is particularly appropriate in interdisciplinary fields where the 

available evidence is heterogeneous (Aguilera, 2014) 

Across sport-related scholarship, this design has been applied to explore complex phenomena such as the 

relationship between sport participation and women’s empowerment (Streetman & Heinrich, 2024). It has also been used 

to analyse the application of mobile technologies for data collection in Sport and Health Sciences, synthesising evidence 

regarding their validity and reliability under field-based conditions (Peart et al., 2019). 
 

Systematic Literature Review 
A systematic review represents a methodologically rigorous, transparent, and replicable design aimed at identifying, 

critically appraising, and synthesising the available scientific evidence in relation to a clearly defined research question. 

This type of review is characterised by the use of explicit and predefined procedures for study identification, selection, 

quality assessment, and evidence synthesis, with the objective of minimising bias and ensuring the robustness and 

reproducibility of conclusions (Thomas et al., 2015). 

Researchers in Sport Sciences have conducted systematic reviews using validated reporting and methodological 

protocols established in the literature, including PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses) (Garcia-Santos et al., 2020); MOOSE (Meta-analysis of Observational Studies in Epidemiology) (Altmann et 

al., 2022); the Cochrane Handbook for Systematic Reviews of Interventions (Braakhuis et al., 2020); and ENTREQ 

(Enhancing Transparency in Reporting the Synthesis of Qualitative Research) (Wang et al., 2025). 
 

Quantitative Systematic Review or Meta-Analysis 
Meta-analysis is an advanced quantitative technique, typically embedded within the framework of a systematic 

review, that enables the statistical combination of results from multiple independent studies addressing the same 

research question. Its objective is to estimate pooled effects, calculate effect sizes, and assess between-study 

heterogeneity, thereby providing a numerical synthesis of the available evidence and enhancing the precision and 

inferential strength of conclusions (Borenstein et al., 2021). 

Across sport performance and health research, meta-analytic approaches have been widely applied to quantify the 

impact of interventions on performance outcomes and physiological adaptations (Behm et al., 2016) and to examine 

processes related to talent identification (Kusdinar et al., 2021). 
 

Scoping review 
A scoping review aims to comprehensively map the existing body of scientific literature within a specific research 

domain, describing the nature, volume, and characteristics of the available evidence. This design is particularly suitable 

for emerging or underdeveloped fields, as it facilitates the identification of knowledge gaps, clarification of key concepts, 

and delineation of future research directions, without the requirement for the exhaustive methodological quality appraisal 

characteristic of systematic reviews (Ellmer et al., 2020). 

This approach has proven especially valuable in structurally complex and heterogeneous domains, such as the 

examination of physical, physiological, and technical demands in adult male soccer according to playing position. By 

systematically mapping the literature and incorporating evidence gap maps, these reviews help identify underexplored 

areas, inform future research priorities, and strengthen the translation of evidence into applied practice (Sarmento et al., 

2024). 
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Types of Instrumental Designs in Sport Sciences 
In the field of Sports Science, instrumental designs can be organised into three broad categories according to the 

nature of the instrument under examination and the specific purpose of the validation process. This classification enables 

a more precise structuring of studies that share a common instrumental rationale but differ in procedural pathways, 

quality criteria, and the level of evidence required.  

At their core, instrumental designs seek to ensure the validity, reliability, and practical utility of the tools employed in 

both research and professional practice. As such, they constitute an indispensable preliminary step for conducting 

rigorous empirical studies and for supporting robust knowledge transfer to real-world sport settings (Carretero-Dios & 

Pérez, 2007). 
 

Instrumental Designs for the Validation of Psychometric Instruments 
Instrumental designs focused on the validation of psychometric instruments are concerned with the development, 

cross-cultural adaptation, or validation of scales, questionnaires, and tests intended to measure psychological, 

pedagogical, or psychosocial constructs relevant to sport contexts, such as motivation, leadership, motivational climate, 

or decision-making. Their primary objective is to examine the psychometric properties of the instrument, including 

content validity, construct validity, and reliability, through appropriate statistical procedures (Carretero-Dios & Pérez, 

2005). 

In applied sport research, several questionnaires have been developed and validated to assess coaching orientations 

and related constructs through multi-phase instrument refinement processes. These procedures typically include 

exploratory and confirmatory factor analyses, internal consistency estimation, test-retest reliability assessment, and, 

where appropriate, factorial invariance testing to ensure that the instrument measures the intended theoretical construct 

accurately and consistently across groups (Feu et al., 2007; Feu et al., 2012). Similarly, Balaguer et al. (2007) validated 

the Spanish version of a sport-specific questionnaire using confirmatory factor analysis and reliability estimation 

procedures, thereby confirming the structural validity of the instrument within athletic populations. 
 

Instrumental Designs for the Development and Validation of Intervention or Assessment Protocols 
A second category of instrumental design focuses on the creation, systematisation, and validation of protocols 

applied to intervention, observation, or the assessment of performance and training processes. Unlike instrumental 

designs centred on the construction and validation of psychometric instruments, these studies prioritise the structure, 

sequencing, and practical applicability of the procedure itself, rather than the measurement of a latent construct (Ato et 

al., 2013; Montero & León, 2007). Such designs typically examine elements including internal coherence of the protocol, 

content validity, commonly established through expert judgement procedures (Escobar-Pérez & Cuervo-Martínez, 2008), 

operational clarity of the proposed phases or tasks, and the reliability associated with implementation in applied settings. 

The overarching objective is to ensure utility, reproducibility, and contextual appropriateness for professional practice 

(Carretero-Dios & Pérez, 2005; Haynes et al., 1995). 

Standardising training programmes, validating educational interventions, developing structured observational 

protocols, and systematising physical fitness assessment procedures all illustrate the relevance of this design within 

Sport Sciences. Instrumental approaches have been employed, for example, to validate coach education programmes 

(González-Espinosa et al., 2017), game analysis observational protocols (Escudero-Tena et al., 2025), teacher training 

programmes (Cantonero-Cobos et al., 2025), physical evaluation procedures (Mancha-Triguero et al., 2019), physical 

test batteries (Gómez-Carmona et al., 2020), and task evaluation protocols (Feu et al., 2023), thereby reinforcing their 

replicability and applied value. 
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Instrumental Designs for the Validation of Measurement Devices and Technologies 
A third category of instrumental design focuses on the validation of technological devices and measurement systems 

used to quantify physical, physiological, or biomechanical variables relevant to Sport Sciences, such as external load, 

internal load, or movement patterns. These studies systematically evaluate the accuracy, reliability, and criterion or 

concurrent validity of devices by comparing their outputs with reference standards or by examining measurement 

consistency under controlled and applied conditions. This methodological approach is essential for determining 

measurement error, limits of agreement, and the operational conditions under which generated data can be considered 

valid for research purposes and decision-making in sport settings (Gómez-Carmona et al., 2020), particularly when 

devices are deployed in real training and competition environments (Malone et al., 2017; McLaren et al., 2016). 

Robust instrumental validation studies should: (a) explicitly report the device’s technical specifications (sampling 

frequency, dynamic range, sensor type, and MEMS architecture); (b) detail the signal processing and filtering algorithms 

applied; (c) justify device placement and contextual conditions of use; and (d) quantify both systematic and random error 

under ecologically valid application scenarios. These recommendations are grounded in empirical evidence on the use of 

wearable inertial sensors in sport (Camomilla et al., 2018) , technical literature on microelectromechanical systems 

applied to performance analysis (Gómez-Carmona et al., 2021), and research conducted in physical education settings 

(Gómez-Carmona & Asín-Izquierdo, 2025).  

In applied contexts, such designs are reflected in the validation of wearable inertial-based technologies for assessing 

kinematic and neuromuscular parameters across different sports (Marzano-Felisatti et al., 2025), as well as in the 

development and validation of intelligent applications designed to estimate biological maturation status in youth athletes 

(Shang et al., 2025). They also encompass studies examining the static and dynamic reliability of accelerometers 

according to anatomical placement (Gomez-Carmona et al., 2019), comparing the accuracy of GNSS systems with local 

positioning systems (LPS/UWB) (Bastida-Castillo, Gomez-Carmona, et al., 2019), and assessing the precision and inter-

unit reliability of ultra-wideband tracking systems in indoor environments (Bastida-Castillo, Gómez-Carmona, et al., 

2019). 

 

Types of Quantitative Empirical Designs in Sport Sciences 
Quantitative empirical designs in Sport Sciences encompass studies aimed at generating empirical evidence through 

the systematic collection of numerical data and their statistical analysis, in order to describe phenomena, examine 

relationships between variables, or test previously formulated hypotheses. These designs are grounded in a deductive 

logic and rely on standardised measurement procedures intended to ensure the validity, reliability, and generalisability of 

the findings. Quantitative empirical designs can be organised according to the methodological strategy adopted to 

address the phenomenon under investigation, distinguishing three broad and non-exclusive approaches: the 

manipulative strategy, focused on examining causal relationships through researcher intervention; the associative 

strategy, aimed at analysing covariation and functional relationships between variables without experimental 

manipulation; and the descriptive strategy, whose primary purpose is to systematically characterise the observed reality. 

This differentiation provides a coherent structure for organising the diversity of quantitative research conducted in Sport 

Sciences, taking into account the degree of control, the analytical purpose, and the inferential scope of each study. 

 

Manipulative Strategy Designs 
Manipulative strategy designs within quantitative empirical research are oriented toward examining causal 

relationships through the deliberate manipulation of one or more independent variables, while maintaining varying 

degrees of control over study conditions. Their primary objective is to estimate the effect of an intervention, treatment, or 

stimulus on dependent variables, allowing causal inferences with differing levels of internal validity depending on random 

allocation procedures, control of extraneous variables, and the application context. According to the classification 
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proposed by Montero and León (2007) y Ato et al. (2013), these designs include experimental, quasi-experimental, and 

single-case experimental designs, which are distinguished primarily by the degree of experimental control achieved. 

In sport-related research, such designs are commonly employed to evaluate the effectiveness of interventions 

targeting performance enhancement or recovery, implemented through experimental, quasi-experimental, or single-case 

approaches in either controlled or ecologically valid settings. Within physical education and sport pedagogy, they have 

been used to examine the effects of training programmes, instructional interventions, or workload protocols on 

performance-related, physiological, biomechanical, or psychological variables. In school-based physical education 

contexts, these designs frequently assess the impact of teaching methodologies or intervention programmes on motor 

learning and psychoeducational outcomes, often through pre-post or between-group comparisons.  

 

Experimental Designs 
Experimental designs represent the methodological modality with the highest level of internal validity within 

manipulative strategies, as they rely on the deliberate manipulation of one or more independent variables, random 

allocation of participants, and systematic control of extraneous factors. These characteristics enable robust causal 

inferences regarding the effects of treatments or interventions. Structurally, such designs emerge from the interaction 

between treatment structure, control mechanisms, and error management, resulting in a wide range of simple or factorial 

experimental configurations adaptable to diverse research contexts (Ato et al., 2013). 

Applications in physical education research have included the examination of pedagogical or contextual 

manipulations on motor performance and psychophysiological responses using factorial repeated-measures designs 

(Mulvenna et al., 2020). In sport performance research, experimental approaches have been employed to evaluate 

ergogenic interventions, environmental stimuli, or practice conditions affecting performance and decision-making through 

randomised controlled designs implemented in both simulated and competition-representative settings (Nieto-Acevedo et 

al., 2025). 

From an operational standpoint, and considering treatment structure, control mechanisms, and the organisation of 

variance associated with participants or units of analysis, two broad types of experimental designs may be distinguished 

in Sport Sciences: simple experiments and factorial or complex experiments. 

Simple experiments involve the manipulation of a single independent variable, allowing its specific effect on one or 

more dependent variables to be examined through between-group or within-group comparisons. Although grounded in 

core experimental principles, these designs may incorporate random allocation, repeated measures, or partial control 

strategies when contextual, ethical, or applied constraints preclude full experimental control. Their structural clarity 

facilitates straightforward interpretation of intervention effects, making them a frequent choice in applied sport research. 

In performance settings, such designs have been used to assess the effect of a single manipulated factor through 

randomised controlled protocols incorporating within-subject comparisons between intervention and control conditions 

(Otte et al., 2021). Similarly, in physical education contexts, repeated-measures designs with a single experimental 

condition have been implemented to examine the impact of specific pedagogical manipulations on motor outcomes or 

psychophysiological responses. 

Factorial or complex experiments involve the simultaneous manipulation of two or more independent variables, 

enabling the analysis of both main effects and potential interaction effects. This configuration enhances the explanatory 

capacity of the design and is particularly appropriate for addressing multifactorial phenomena, provided that rigorous 

control procedures, random allocation, and appropriate error variance management are maintained (Montero & León, 

2007). 

Educational research has applied factorial repeated-measures designs to investigate the combined influence of 

multiple variables on motor performance and psychophysiological responses under controlled experimental conditions 

(Mulvenna et al., 2020). In performance-oriented studies, factorial between-group designs have been used to examine 
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interactions between different stimuli or intervention conditions on performance, perceptual, or behavioural variables, 

allowing differential effects across experimental conditions to be systematically compared (Chen & Lin, 2020). 

 

Quasi-Experimental Designs 
Quasi-experimental designs, like true experimental designs, aim to examine causal relationships through the 

deliberate manipulation of an independent variable. However, they differ in the degree of experimental control achieved, 

typically due to the inability to randomly assign participants to study conditions or to fully control extraneous variables 

influencing the process (Campbell & Stanley, 2015; Rogers & Revész, 2019). These constraints primarily affect internal 

validity, although they do not undermine the utility of the design when appropriate methodological strategies for control 

and comparison are implemented (Shadish et al., 2002). Such designs are particularly suitable in applied contexts where 

organisational, ethical, or ecological constraints limit strict experimental control, as commonly occurs in educational 

interventions, training programmes, or studies conducted in authentic practice environments. 

Based on the temporal structure of the intervention and the type of comparison established, manipulative strategy 

designs without random allocation may be classified into pre-experimental and quasi-experimental studies. 

Pre-experimental designs are characterised by minimal control and include formats such as post-only designs, in 

which assessment occurs exclusively after the intervention, and single-group pre-post designs, where no comparison 

group is available and causal inference must therefore be interpreted with caution. In sport-related research, pre-

experimental approaches have been used to evaluate training programmes or psychological interventions through 

temporal comparisons (Yalcin et al., 2025). In physical education settings, they have served to explore the initial impact 

of pedagogical methodologies on physical load or cognitive variables through single-group pre–post interventions (Calle 

et al., 2025; Pugliese et al., 2025).  

Quasi-experimental designs may be further differentiated into cross-sectional and longitudinal formats according to 

the temporal structure of the intervention and data collection procedures. Cross-sectional quasi-experimental designs 

assess treatment effects at a single time point, typically through comparisons between non-equivalent groups or post-

only structures. In sport performance contexts, such designs have been used to characterise variables in elite 

competition, for example acceleration profiles in professional players (Ibáñez, Gantois, et al., 2024), or workload 

variability in referees (Ibáñez, Vaquera, et al., 2024).  

In contrast, longitudinal quasi-experimental designs incorporate repeated measurements over time, including pre–

post formats with or without comparison groups and interrupted time-series designs. These configurations allow for 

relatively greater control and more robust interpretation of intervention effects despite the absence of random allocation. 

In sport performance research, longitudinal quasi-experimental approaches have been applied to examine variables 

across multiple competitive seasons, such as the identification of playing positions over time (Ibáñez et al., 2025).  

Across both formats, these designs are typically implemented in naturalistic practice conditions, accepting partial 

experimental control in exchange for enhanced ecological validity and applied relevance. Within sport settings, quasi-

experimental designs have been used to evaluate the effects of competition formats, preventive programmes, or 

technical–tactical interventions through comparisons between pre-existing groups or practice conditions (Birrento-Aguiar 

et al., 2025; Bleidelis et al., 2025; Rostami et al., 2025). Similarly, in physical education contexts, they are frequently 

employed with intact groups to examine the impact of active pedagogical methodologies on psychological and learning-

related outcomes in university settings (Albaladejo-Saura et al., 2025). 

 

Single-Case Experimental Designs 
Single-case experimental designs are characterised by the systematic and repeated analysis of one or a small 

number of units, in which the participant or unit serves as their own control. These designs rely on the planned 

manipulation of the independent variable and the observation of corresponding changes in the dependent variable 
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across clearly delineated phases, such as baseline, intervention, and, where applicable, withdrawal or maintenance of 

the treatment (Barker et al., 2011). This phased structure enables the establishment of functional relationships between 

the intervention and the observed effects with a high degree of internal validity, provided that baseline stability is ensured 

and effects are replicated across phases (Freeman & Mash, 2015; Kazdin, 2019). Their application is particularly 

appropriate when sample sizes are small, interventions are highly individualised, or participant heterogeneity limits the 

feasibility of group-based designs, as is often the case in certain sport and educational contexts. 

In sport and physical activity settings, these designs have been used to examine the effects of performance-oriented 

training programmes on functional and performance-related variables in populations with specific needs, through 

multiple-baseline designs incorporating longitudinal follow-up (Dutia et al., 2020). They have also been applied to 

evaluate psychological interventions aimed at enhancing exercise adherence and motivation, using staggered multiple-

baseline structures and repeated measurements over time (Turner et al., 2025). 

Single-case experimental designs may adopt different configurations depending on the number and sequence of 

phases (Ato et al., 2013). Basic designs (AB) consist of an initial baseline phase (A) followed by an intervention phase 

(B) and are commonly used in exploratory studies or when treatment withdrawal is not feasible. Reversal designs (e.g., 

ABAB or variants) introduce successive phases of intervention and withdrawal, allowing researchers to verify whether 

changes in the dependent variable systematically co-occur with the presence of the treatment. Non-reversal designs, 

such as multiple-baseline formats, apply the intervention in a staggered manner across different participants, behaviours, 

or settings and are particularly appropriate when withdrawal is impractical or ethically unjustifiable. 

Although limited in terms of external generalisability, single-case experimental designs offer strong internal validity 

and substantial applied value when implemented rigorously and analysed in accordance with their temporal structure. 

 

Associative Strategy Designs 
Associative strategy designs within quantitative empirical research are intended to examine the functional 

relationships between two or more variables as they occur naturally, without deliberate manipulation by the researcher. 

Variables are observed and measured within their natural context, enabling the identification of patterns of association, 

covariation, or prediction according to the study objectives. Although the absence of experimental intervention precludes 

strict causal inference, these designs offer high ecological validity and are particularly well suited for investigating 

complex phenomena in authentic settings (Montero & León, 2007). 

Depending on temporal logic, analytical direction, and study purpose, associative strategy designs may be structured 

into comparative or correlational designs, which aim to describe and quantify relationships between variables; predictive 

designs, focused on estimating one or more criterion variables from a set of predictors; and explanatory designs, 

intended to model more complex interrelations by integrating theoretical frameworks that advance understanding of the 

phenomena under investigation (Ato et al., 2013). 

In sport research contexts, associative designs are commonly employed to examine relationships among educational 

variables, performance indicators, training load metrics, anthropometric characteristics, psychological factors, or 

contextual variables when experimental manipulation is either impractical or conceptually inappropriate. 

 

Comparative or Correlational Designs 
Comparative or correlational designs, also referred to as ex post facto designs, are intended to examine relationships 

between variables without deliberate manipulation of study conditions. Research is conducted using data collected in 

natural settings or derived from previously occurring situations in which participants are grouped according to pre-

existing biological, psychological, sport-related, or contextual characteristics. Based on this classification, differences 

between groups or associations among variables are analysed in accordance with the study objectives. 
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Considering the temporal structure of data collection and the directionality of the analysis, these designs may be 

organised into four principal subtypes: retrospective or ex post facto studies, cross-sectional studies, prospective or 

longitudinal studies, and developmental studies.  

Retrospective or ex post facto studies analyse relationships between variables based on events that have already 

occurred, without researcher intervention, and typically begin with the dependent variable to identify potential antecedent 

factors. This approach is particularly useful for examining prior exposure, practice history, or previous experiences linked 

to a given outcome, allowing the identification of associative patterns in real-world contexts. 

In applied sport contexts, retrospective designs have been used to examine the relationship between training 

modalities and injury incidence by analysing exposure over defined time periods (Woodard et al., 2025) as well as to 

explore how prior injury history influences subsequent workload patterns and the risk of recurrent injury (Huang et al., 

2025).  

Cross-sectional studies assess all variables of interest simultaneously at a single time point without experimental 

manipulation. This configuration enables the description of group differences or associations as they naturally occur and 

is particularly suitable for profiling athletes, comparing subgroups, or exploring relationships among physiological, 

technical, tactical, or psychological variables related to performance. 

Such designs have been employed to compare player profiles according to competitive level or playing position by 

analysing anthropometric and physical characteristics in high-performance contexts (Sebastia-Amat et al., 2020). They 

have also been used to examine gender differences in technical-tactical indicators and performance outcomes in 

professional competitions through observational and comparative analyses of match data recorded during a defined 

competitive period (Pozo-Ayerbe et al., 2024), as well as to analyse task structures in physical education and sport 

settings (Feu et al., 2022). 

Prospective or longitudinal studies incorporate temporal follow-up of participants, recording one or more independent 

variables at an initial time point and examining their relationship with dependent variables measured subsequently. In 

these designs, potential predictors are assessed before the occurrence of the outcomes of interest, enabling the analysis 

of temporal associations and the estimation of predictive capacity without experimental intervention. 

Across performance research, prospective approaches have been applied to investigate the association between 

workload indicators or physical condition metrics and competitive performance across a season, linking baseline physical 

measures with subsequent performance outcomes (Ibáñez et al., 2023; Jaspers et al., 2017). They have likewise been 

used to examine injury occurrence through longitudinal monitoring of athletes, assessing the relationship between 

accumulated workload metrics and the incidence of non-contact muscle injuries over the competitive cycle (Morgans et 

al., 2026). 

Developmental studies focus on analysing change trajectories over time through repeated measurements in the 

same participants. These designs are particularly suited to investigating maturation processes, sport specialisation 

pathways, or performance progression during formative stages, as they enable the identification of developmental 

patterns, growth rates, and potentially non-linear trajectories associated with biological development and sustained 

practice. 

Applied research adopting developmental designs has examined performance progression and talent development 

trajectories in youth athletes over multiple years. Through longitudinal repeated-measures analyses, these studies 

identify patterns of improvement, stability, or differential change across individuals, providing practical reference points 

for training planning and early talent identification (Romann et al., 2024). 

Across all these subtypes, the absence of experimental manipulation necessitates cautious interpretation of 

findings in terms of association rather than causation, with particular emphasis on statistical control of potential 

confounding variables. 
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Predictive Designs 
Predictive designs represent a specific subtype of associative designs in which the primary objective is to estimate 

the behaviour of a criterion variable from one or more predictor variables, measured without experimental manipulation. 

Unlike purely correlational studies, these designs establish an explicit functional distinction between predictors and 

outcomes, incorporating statistical models oriented toward prediction and, in some cases, classification of individuals or 

scenarios. However, this modelling approach does not imply strict causal relationships (Ato et al., 2013). Even when 

predictive performance is high, findings must be interpreted cautiously, as statistical prediction does not necessarily 

reflect an underlying causal mechanism (Montero & León, 2007). 

Predictive designs applied in Sport Sciences have enabled the development of models aimed at anticipating events 

relevant to training planning and load management. In this context, they have been used to model the relationship 

between training load and subsequent injury risk through regression-based approaches grounded in accumulated 

internal and external load metrics (Gabbett, 2016). Similarly, predictive modelling has been applied to estimate future 

competitive performance from physical and fitness-related variables in team sports contexts (Malone et al., 2017). These 

approaches have also been employed to anticipate internal load responses and physiological adaptations to training, 

integrating indicators such as session rating of perceived exertion and heart rate into decision-support models for applied 

practice environments (Halson, 2014). 

 

Explanatory Designs 
Explanatory designs represent an advanced modality within associative research, aimed at analysing complex 

interrelationships among multiple variables through the integration of explicit theoretical models. Their purpose extends 

beyond describing associations or generating predictions; rather, they seek to elucidate the underlying mechanisms 

structuring those relationships by specifying hierarchical links among mediating, moderating, and criterion variables. To 

achieve this, researchers typically employ path analysis, structural equation modelling (SEM), and multilevel modelling, 

analytical approaches that enable the simultaneous estimation of multiple relationships and the evaluation of the 

theoretical model’s goodness-of-fit to the empirical data (Ato et al., 2013).  

In physical education research, explanatory designs have been used to test motivational frameworks grounded in 

self-determination theory, examining how perceived motivational climate relates to psychological need satisfaction and 

subsequent affective and behavioural outcomes through structural modelling approaches (Standage et al., 2005). Within 

sport performance contexts, similar designs have been applied to clarify how different forms of motivation are associated 

with enjoyment and sport commitment among youth football players (Garcia-Mas et al., 2010), as well as to investigate 

the influence of perceived motivational climate on team-level constructs such as cohesion and collective efficacy in elite 

squads, integrating longitudinal measurements and complex explanatory modelling (Heuzé et al., 2006). 

 

Descriptive Strategy Designs 
Descriptive strategy designs are intended to characterise and quantify phenomena, behaviours, or variables as they 

naturally occur in real-world contexts, without deliberate intervention by the researcher. Their primary purpose is to 

describe the distribution, frequency, profile, or temporal evolution of a phenomenon within a defined population, thereby 

providing an empirical foundation for understanding the object of study without attempting to establish causal 

relationships (Gratton & Jones, 2014; Thomas et al., 2015). Methodologically, these designs are characterised by limited 

experimental control, a strong emphasis on data quality and measurement accuracy, and particular attention to 

ecological validity, given that data are collected under conditions closely aligned with the authentic context under 

investigation (Ato et al., 2013; Salinero, 2004).  

Within this strategy, two broad modalities may be distinguished. On the one hand, observational designs obtain 

information through systematic and structured observation of behaviours or events in natural practice settings. On the 
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other hand, selective designs rely on data collected from samples defined by personal, sport-related, or contextual 

characteristics, using instruments such as questionnaires, tests, standardised records, or pre-existing databases. 

 
Observational Designs 

Observational designs constitute a central modality within descriptive research in Sport Sciences and are grounded in 

the systematic recording of behaviour in natural or quasi-natural contexts, without deliberate manipulation of the 

variables under study (Manterola & Otzen, 2014). Their purpose is to describe and analyse actions, behaviours, or 

events as they emerge during authentic training and competition settings, thereby capturing the complexity of sport 

performance while preserving high levels of ecological validity (Anguera & Hernández-Mendo, 2013). 

From an integrative methodological standpoint, observational designs fall within non-experimental empirical research 

and are structured through the combination of three fundamental criteria: (a) units of study (idiographic or nomothetic); 

(b) temporality of recording (point or follow-up); and (c) dimensionality of the observed behaviour (unidimensional or 

multidimensional) (Anguera et al., 2011; Ato et al., 2013; Sánchez-Algarra & Anguera, 2012). The articulation of these 

criteria enables precise specification of the design structure and guides both data collection procedures and subsequent 

analytical strategies. 

The systematic interaction among these three axes is represented through a geometric model that facilitates 

classification of observational designs. Within this framework, units of study are arranged along the vertical axis, 

temporality along the horizontal axis, and dimensionality through concentric circles. This configuration generates four 

quadrants and eight distinct zones corresponding to the eight basic observational designs. The classification system is 

widely established in applied observational methodology in sport and serves as a methodological benchmark for the 

rigorous design of research in this domain (Anguera & Hernández-Mendo, 2013; Ato et al., 2013; Blanco-Villaseñor et 

al., 2014). 

 

Quadrant I (Type I Data): Idiographic Unidimensional/Multidimensional Follow-Up Designs 

Idiographic multidimensional follow-up designs focus on the intensive analysis of one or a small number of subjects 

or units of study, through the simultaneous recording of multiple behavioural dimensions and the systematic collection of 

data over time. This methodological configuration enables detailed examination of behavioural evolution, variability, and 

temporal dynamics in authentic practice contexts, capturing the complex and context-dependent nature of performance 

while maintaining high ecological validity. 

 Within educational sport settings, these designs have been employed in the development and validation of teaching-

for-understanding approaches in net/wall sports, based on prolonged monitoring of students’ motor and tactical 

behaviour (Castillo et al., 2026; Ruiz et al., 2026). Similarly, in youth sport contexts, they have supported the design and 

implementation of teaching-for-understanding proposals in invasion sports, through longitudinal analysis of multiple 

behavioural dimensions within structured educational interventions (García et al., 2025). 

 

Quadrant II (Type II Data): Idiographic Unidimensional/Multidimensional Point Designs 

Idiographic unidimensional point designs are intended for the intensive study of one or a small number of subjects or 

units of analysis through the recording of a single behavioural dimension at a specific time point. This methodological 

configuration is appropriate for describing discrete behaviours in clearly delimited situations, such as the presence, 

absence, or frequency of a specific action, without addressing temporal evolution or interaction with other behavioural 

dimensions. 

In performance settings, these designs have been applied to point-in-time analyses of collective game actions in elite 

teams, based on the recording of a single behavioural dimension during specific matches or competitive scenarios. Their 

implementation has facilitated the description of discrete technical or tactical actions, while also enabling the evaluation 
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of the quality, reliability, and validity of observational systems used in authentic competitive contexts (Jiménez & 

Hernández-Mendo, 2016). 

 

Quadrant III (Type III Data): Nomothetic Unidimensional/Multidimensional Point Designs 

Nomothetic multidimensional point designs are characterised by the simultaneous analysis of multiple behavioural 

dimensions across a large number of subjects or units of analysis, recorded at a single time point. Methodologically, 

these designs enable the identification of collective patterns, behavioural regularities, and general trends within sport or 

educational populations, without addressing temporal evolution. They are particularly suitable for descriptive studies 

examining technical–tactical demands, performance behaviours, or motor interactions in natural training or competition 

settings.  

In sport research, this design has been applied to analyse patterns of shot completion and game-ending actions in 

padel (Martín-Miguel et al., 2025), as well as technical–tactical behaviours associated with shooting performance in elite 

3×3 basketball (Morillo-Baro (Morillo-Baro et al., 2025) et al., 2025). In physical education contexts, it has been used to 

investigate traditional sporting games, enabling point-in-time, multidimensional analysis of students’ motor behaviours 

within structured educational environments (Lavega-Burgues et al., 2020). 

 

Quadrant IV (Type IV Data): Nomothetic Unidimensional/Multidimensional Follow-Up Designs 

Nomothetic multidimensional follow-up designs are defined by the simultaneous analysis of multiple behavioural 

dimensions across a large number of subjects or units of analysis, based on repeated observations over time. This 

methodological configuration enables the examination of evolving game patterns, collective dynamics, and tactical 

behaviours in authentic training or competition contexts, integrating behavioural complexity with its temporal dimension. 

Owing to their structural features, these designs represent one of the most comprehensive observational modalities 

within descriptive research in Sport Sciences. 

In applied sport settings, this design has been used to analyse the evolution of shooting patterns in women’s beach 

handball across an international tournament, employing longitudinal multidimensional recordings (Trejo-Silva et al., 

2022). Similarly, in high-performance football, it has been applied to examine small-sided game situations over time in 

competitive contexts, based on systematic and repeated observation of official matches across multiple analytical 

dimensions (Amatria et al., 2025). 

 

 

Selective Designs 
Selective designs constitute a core modality within quantitative descriptive research and are based on the systematic 

collection of information through standardised instruments such as questionnaires, tests, or structured records 

administered to typically large samples. Their purpose is to describe characteristics, perceptions, opinions, or behaviours 

within a defined population or subpopulation, without manipulation of study variables and with minimal researcher 

intervention. Methodologically, they provide a broad and comparative overview of the phenomena under investigation 

and are particularly appropriate for population-based studies. 

According to their analytical scope, selective designs may adopt a descriptive approach, focused on estimating 

population parameters such as frequencies, means, or distributions, or an analytical approach, incorporating 

comparisons across groups or categories while maintaining a non-causal objective. They may also be classified 

according to the sampling procedure employed, probabilistic or non-probabilistic, which directly influences sample 

representativeness and the extent to which findings can be generalised. 

In Sport Sciences, selective designs have supported investigations with varying descriptive and analytical scopes 

depending on sampling strategy and research aims. Descriptive selective studies using probabilistic sampling have been 

conducted to estimate population-level parameters related to physical activity levels and participation habits among 
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school-aged children and adolescents (Telama et al., 2005). Descriptive selective designs based on non-probabilistic 

sampling have been employed to characterise sport, psychological, and workload profiles within accessible samples 

defined by contextual criteria or shared sport environments (Fernández-Cortes et al., 2022), to identify workload ranges 

during competition (Ibáñez et al., 2023), to analyse training tasks across different teams (Souza et al., 2025), or to 

describe motivational, emotional, and training load variables (Duque et al., 2022).  

Finally, analytical selective designs have been used to compare groups defined by personal, educational, or sport-

related variables while maintaining a non-causal purpose, as in studies examining motivational differences according to 

practice context or competitive level (Garcia-Mas et al., 2010). It should be noted that classifying studies as selective 

designs reflects methodological criteria, irrespective of the terminology originally used by authors in their respective 

methods sections. 

 

Types of Qualitative Empirical Designs in Sport Sciences 
Qualitative empirical designs encompass studies aimed at developing an in-depth understanding of complex 

phenomena related to experience, meaning, perception, and human interaction within sport contexts, without reliance on 

quantification or experimental manipulation of variables. These designs are grounded in interpretive and constructivist 

paradigms, seeking to explore how participants construct and attribute meaning to their experiences in specific training, 

educational, or competitive environments. 

Methodologically, qualitative designs are characterised by procedural flexibility, the use of purposive or theoretical 

sampling strategies, data collection in naturalistic settings, and inductive analytical processes oriented toward the 

development of categories, interpretive patterns, or emergent conceptual framework (Creswell, 2009; Thomas et al., 

2015). Within Sport Sciences, such approaches are particularly well suited to examining phenomena that are not readily 

reducible to numerical indicators, including decision-making processes, perceived exertion, the construction of athletic 

identity, group dynamics, and the subjective experience of training and competition (Smith & Sparkes, 2016). 

Depending on the purpose of the study and the chosen inquiry strategy, qualitative empirical designs may be 

organised into case study, ethnography, grounded theory, narrative designs, phenomenology, action research, and 

historical design, each carrying distinct implications for data collection and analytical procedures (Smith & Sparkes, 2016; 

Varghese et al., 2025). 

 

Case Study 
The case study is a qualitative empirical design aimed at conducting an in-depth analysis of a bounded unit within its 

real-life context. The unit of analysis may correspond to an individual, a group, a team, an organisation, or a specific 

programme. Its purpose is to understand the functioning, characteristics, and distinctive features of the phenomenon 

under investigation from a holistic and context-sensitive perspective, prioritising rich, contextualised insight over 

statistical generalisation (Armour & MacDonald, 2012; Montero & León, 2007). This design relies on the use of multiple 

data sources, such as interviews, observations, documents, audiovisual materials, and technical reports, facilitating data 

triangulation and strengthening the credibility of the analysis.  

Case studies are particularly suitable for examining singular, infrequent, or highly complex situations frequently 

encountered in Sport Sciences, including rehabilitation processes following severe injury (Liska et al., 2025), athlete 

career trajectories (Hong & Hong, 2024), team training dynamics (Sandbakk et al., 2025), innovative training 

programmes (Hemphill et al., 2019), or specific educational interventions in sport settings (Fan et al., 2025). 

From a design perspective, case studies may adopt single-case or multiple-case formats. Multiple-case designs can 

incorporate cross-case comparison strategies to identify recurring patterns or salient contrasts across cases. In addition, 

case studies may serve exploratory purposes when the phenomenon is insufficiently understood; descriptive purposes 
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when the aim is to provide detailed characterisation of a particular situation; or explanatory purposes when the objective 

is to elucidate the mechanisms or processes underlying the phenomenon of interest.  

Despite limitations in terms of population-level generalisability, case studies offer substantial heuristic and applied 

value, contributing meaningfully to the development of contextually grounded knowledge and to the transfer of findings 

into professional practice within Sport Sciences. 

 

Ethnography 
Ethnography is a qualitative design directed toward the systematic and prolonged study of groups or communities 

within their natural contexts, with the aim of understanding shared cultural patterns, norms, values, beliefs, and practices. 

This approach requires sustained immersion of the researcher in the field setting and typically relies on a combination of 

techniques such as participant observation, in-depth interviews, and document analysis (Smith & Sparkes, 2016; 

Thomas et al., 2015). From an epistemological standpoint, ethnography is grounded in interpretive paradigms, assuming 

the existence of multiple realities and privileging contextualised understanding over statistical generalisation (Creswell, 

2009; Willig & Rogers, 2017). 

In physical education research, ethnographic designs have been employed to examine educational and sociocultural 

processes through extended engagement in school settings, integrating participant observation, interviews, and analysis 

of curricular materials to explore how meanings are constructed and negotiated in everyday practice (Azzarito & Solmon, 

2006; Barquero-Ruiz et al., 2024). Within sport contexts, ethnography has been used to investigate sport cultures and 

group dynamics through systematic observation of training sessions, competitions, and informal spaces, combined with 

analysis of the discourses of athletes, coaches, and other stakeholders (Merino-Orozco et al., 2020). Across both 

domains, this design foregrounds a process-oriented and contextually embedded interpretation grounded in the 

triangulation of data sources and methods, enabling a nuanced understanding of educational and sport-related 

phenomena from the participants’ own perspectives (McKay, 2022). 

 

Grounded Theory 
Grounded theory is a qualitative design aimed at the inductive generation of explanatory theory concerning social 

processes, actions, or interactions, derived from systematically collected and analysed empirical data (e.g., interviews, 

observations, and documents), without reliance on predefined hypotheses or the testing of pre-existing theoretical 

frameworks (Armour & MacDonald, 2012; Bonilla-García & López-Suárez, 2016). The approach is distinguished by an 

iterative and cyclical process of data collection and analysis, grounded in progressive coding procedures, constant 

comparison across emerging categories, theoretical sampling, and the development of analytical memos. This process 

continues until conceptual saturation is achieved and the internally coherent explanatory model is fully articulated 

(Creswell, 2009; Smith & Sparkes, 2016).  

Grounded theory has been employed to construct explanatory frameworks from progressively in Sports Science, 

generated qualitative data through systematic coding and ongoing comparison among emergent categories. Rather than 

beginning with a fixed theoretical lens, the design allows theoretical insights to emerge directly from participants’ 

accounts and observed practices. It has been applied to examine formative, professional, and organisational processes 

in sport and educational contexts, with the aim of explaining competence development and decision-making from the 

participants’ perspectives (García-Pinilla et al., 2023). In addition, grounded theory approaches have been used to 

explore meaning-making processes and cognitive discrepancies in both sport (Zhong et al., 2025) and educational 

settings  (Sullivan, 2019), resulting in contextually grounded theoretical models that account for the configuration of 

beliefs, values, and action strategies. 
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Narrative Designs 
Narrative designs focus on the study of participants’ stories and personal accounts, seeking to understand how 

individuals construct meaning through their life and sport experiences (Armour & MacDonald, 2012). This approach 

places particular emphasis on the temporal and biographical dimensions of the phenomenon, organising events into 

coherent narrative sequences that allow for the reconstruction of trajectories, transitions, and processes of change. 

Methodologically, narrative inquiry facilitates the integration of both participant and researcher voices into an interpretive 

account, thereby enhancing analytical depth and contextual richness (Carless & Douglas, 2016; Creswell, 2009). 

Narrative designs in sport research have been used to examine how individuals interpret and reinterpret the meaning 

of their sporting experiences over time through biographical analysis of personal stories (Papathomas & Lavallee, 2014). 

They have also informed research on injury, pain, sport retirement, and identity reconstruction by analysing sociocultural 

narratives across diverse sport settings (Everard et al., 2025). In addition, narrative approaches have contributed to 

making marginalised identities visible and challenging dominant discourses shaping participation and well-being in sport 

(McGannon & Smith, 2020), as well as to exploring cultural and migratory transitions in athletic careers through the 

reconstruction of athletes’ sociocultural adaptation experiences (Prato et al., 2020).  

 

Phenomenology 
Phenomenology is a qualitative design aimed at describing and understanding the essence of a lived experience as 

perceived by those who have undergone it. Its objective is not to establish causal relationships or generate formal theory, 

but to identify the fundamental meanings underlying a phenomenon shared by several individuals. This approach 

demands a rigorous reflexive process on the part of the researcher, including explicit acknowledgment of prior 

assumptions and a systematic search for the essential structures of the experience under examination (Sharma, Jha, et 

al., 2023). 

Within physical activity and sport research, phenomenology has been employed to access and interpret shared lived 

experiences by foregrounding the meanings participants attribute to their practice. Studies adopting this design have 

examined participation, inclusion, and personal development in adapted physical activity and sport contexts through in-

depth interviews and hermeneutic analysis aimed at identifying common structures of meaning from social and 

community-oriented perspectives (González & Ibáñez, 2025). It has also informed investigations into the subjective 

experience of educational and professional formation in physical activity and health, exploring how students and 

practitioners perceive the integration of biopsychosocial approaches into their training and applied practice (Hinojosa-

Torres et al., 2022). Furthermore, phenomenological inquiry has been used to understand the clinical experience of sport 

rehabilitation through semi-structured interviews and reflexive thematic analysis centred on the athlete’s lived perspective 

(Kaye et al., 2022). 

 

Action Research 
Action research is an applied and transformative qualitative design that integrates knowledge generation with the 

improvement of professional practice through iterative cycles of planning, action, observation, and reflection. A defining 

feature of this approach is the close collaboration between researchers and participants, who assume active roles as 

agents of change and contribute not only to data analysis but also to the implementation of context-specific 

improvements (Armour & MacDonald, 2012; Smith & Sparkes, 2016). As noted by Montero and León (2007) and 

Sharma, Jha, et al. (2023), action research is distinguished by its strong ecological validity and its direct relevance for 

decision-making in authentic practice environments.  

In high-performance sport settings, action research has been employed to enhance psychological support practices 

and professional development processes by engaging coaches, technical staff, and sport practitioners in structured 

reflective cycles aimed at fostering meaningful change (Gilbourne & Richardson, 2005). It has also informed the design, 
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implementation, and evaluation of educational interventions targeting athletes and coaches, addressing issues such as 

mental health, energy availability, and health communication through participatory co-design processes and formative 

evaluation strategies (Hook et al., 2025). In physical education contexts, action research has supported teacher 

professional development and pedagogical improvement, both in initial teacher education through guided reflective 

mentoring processes (Teixeira et al., 2025) and in in-service professional development programmes focused on inclusive 

education and critical reflection, promoting sustainable transformations in teaching practice (Kaloudis et al., 2025).  

 

Historical Design 
The historical design is a qualitative empirical approach devoted to the systematic analysis of past events and 

processes in order to understand their evolution and significance within specific social, cultural, and temporal contexts. It 

relies on the critical and interpretive use of primary and secondary documentary sources, prioritising rigorous 

reconstruction of events over the establishment of experimental causal relationships (Sharma, Jha, et al., 2023). The 

validity of historical inquiry depends on the authenticity, credibility, and contextualisation of sources, as well as on the 

researcher’s capacity to interpret them in a situated manner, thereby avoiding anachronistic readings. Although it does 

not aim for statistical generalisation, its contribution lies in elucidating how historical processes have shaped 

contemporary practices, discourses, and institutional structures within Sport Sciences. 

In sport-related scholarship, historical designs have been employed to interpret the development of sporting practices 

through documentary sources (Torrebadella-Flix, 2020, 2024), as well as visual and artistic materials, treating works of 

art as historical documents that both capture and construct the sporting reality of a given era within its contextual 

framework (Krueger, 2018). This approach has also informed analyses of the intersections among sport, politics, and 

gender across different historical periods (Schupbach, 2024). In physical education research, historical design has 

supported the examination of the origins and evolution of bodily practices through interpretive reconstruction grounded in 

documentary and visual archives (De Paula Machado Pasqua & De Toledo, 2025).  

 

Types of Mixed-Methods Designs in Sport Sciences 
Mixed-methods designs involve the planned and systematic integration of quantitative and qualitative approaches 

within a single study, with the aim of achieving a more comprehensive understanding of complex phenomena that cannot 

be fully captured through a single methodological lens. These designs are grounded in a pragmatic orientation, whereby 

the selection and combination of methods are driven by the nature of the research problem and the questions posed, 

prioritising the practical utility of the knowledge generated over strict adherence to a single epistemological stance. 

Such approaches are particularly well suited to examining multifactorial phenomena in sport contexts, including 

performance processes, learning dynamics, training adherence, and the effectiveness of intervention programmes. Their 

added value lies in combining the descriptive and generalisable strengths of quantitative methods with the interpretive 

depth of qualitative inquiry, provided that both strands are explicitly integrated at one or more stages of the research 

process rather than merely conducted in parallel without meaningful interaction (Creswell, 2009; Sharma, Jha, et al., 

2023). 

Depending on the timing of data collection, the priority assigned to each methodological strand, and the purpose of 

integration, mixed-methods designs may be structured as convergent designs, explanatory sequential designs, 

exploratory sequential designs, embedded designs, transformative designs, or multiphase designs, each carrying distinct 

implications for study planning, analytical procedures, and interpretation of findings (Sharma, Jha, et al., 2023). 

 

Convergent Design 
A convergent design is characterised by the concurrent collection of quantitative and qualitative data, with both 

strands afforded equal priority within the study. Each dataset is analysed independently and subsequently integrated 
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through procedures such as comparison, triangulation, or systematic contrast, with the aim of identifying convergence, 

divergence, or complementarity in the findings (Adhikari & Timsina, 2024). According to Creswell (2009) , its principal 

strength lies in the capacity to provide a comprehensive understanding of the phenomenon within a bounded timeframe, 

provided that the integration process is rigorously planned from the outset of the study design. 

This design is particularly suited to the parallel integration of objective indicators and subjective perceptions relating 

to the same phenomenon, enabling a holistic interpretation through structured triangulation of results. In athlete 

development research, it has been applied to jointly examine dual-career transition experiences alongside quantitative 

monitoring metrics (Linner et al., 2022). In performance contexts, convergent designs have been used to contrast 

objective analyses of coach behaviours with players’ and staff members’ perceptions of their impact on competitive 

performance (Zach et al., 2022). Within school physical education, this approach has enabled the integration of 

systematic motor behaviour observation with standardised testing to assess coordinative development following 

pedagogical interventions (Romeu et al., 2023). Likewise, in higher education settings, it has supported programme 

evaluation by combining quantitative measures of subjective well-being with qualitative data capturing students’ 

emotional experiences (Retamal-Munoz et al., 2024). 

 

Explanatory Sequential Design 
An explanatory sequential design unfolds in two consecutive phases. It begins with the collection and analysis of 

quantitative data and is followed by a qualitative phase specifically intended to explain, elaborate on, or contextualise the 

results obtained in the initial stage. In this configuration, the quantitative strand is given priority and informs the design of 

the qualitative phase. Integration occurs when qualitative findings are explicitly used to interpret the numerical patterns 

identified in the first phase, often through integrated narratives or joint displays that combine both forms of evidence 

(Othman et al., 2020). 

This design has been adopted in sport-related research to provide in-depth interpretation of quantitative outcomes 

linked to educational, health, performance, or behavioural variables. In higher education and psychosocial development 

contexts, it has been applied to examine the impact of educational interventions on constructs such as resilience among 

Sport Sciences students, combining pre-post measures with reflective diaries (Sánchez-Jiménez et al., 2025). In school 

physical education and teacher professional development, it has served to explore associations between teachers’ 

participation in professional learning communities and collective efficacy, incorporating qualitative interviews to clarify 

patterns initially identified through questionnaires (Beddoes et al., 2025). Within performance sport and talent 

development research, this approach has enabled the interpretation of relationships among motivation, commitment, and 

selection processes through the integration of statistical analyses and retrospective interviews (Maciel et al., 2025). 

Similarly, in health and therapeutic exercise settings, explanatory sequential designs have been used to expand upon 

clinical survey findings by conducting interviews aimed at identifying organisational and professional factors influencing 

decision-making (Mansfield et al., 2025). 

 

Exploratory Sequential Design 
An exploratory sequential design follows a logic that is the reverse of the explanatory model. It begins with an 

exploratory qualitative phase aimed at identifying relevant categories, dimensions, or constructs, followed by a 

quantitative phase designed to operationalise, measure, and test these elements in larger samples (Munce et al., 2020). 

This structure ensures that quantitative instruments and models are grounded directly in participants’ lived experiences 

and expressed meanings, thereby strengthening the conceptual validity of the measures developed (Creswell, 2009). 

This design is particularly suitable when the objective is to build and subsequently validate complex models derived 

from initial empirical insight. In sport policy research, for example, it has been used to identify, through a qualitative 

phase, the key pillars associated with national sporting success, and then to develop a quantitative framework enabling 



Ibáñez, S. J. & Feu, S. 
 

 

 
 

e-balonmano.com: Revista de Ciencias del Deporte, 22 (1), 1-44. (2026). ISSN 1885 – 7019 
31 

their measurement and cross-national comparison (De Bosscher et al., 2010). Similarly, in physical education and 

teacher education contexts, exploratory sequential designs have supported the reformulation of evaluation or intervention 

frameworks based on participants’ experiences, integrating an initial qualitative exploration with the subsequent 

operationalisation and quantitative validation of newly identified dimensions (Hiew & Murray, 2024). 

 

Embedded Design 
An embedded design is a mixed-methods configuration in which one methodological strand assumes a dominant 

role, while the other is incorporated in a secondary capacity to support, contextualise, or enrich the findings of the 

primary approach. The supplementary strand may serve to triangulate results, provide complementary explanations, or 

characterise contextual features not fully captured by the dominant design; however, the core research questions are 

addressed principally through the leading methodological framework (Pereira, 2011). This structure is particularly 

appropriate when additional interpretive depth is sought without modifying the overarching logic of the study. Its rigorous 

implementation requires a clear specification of the function assigned to each methodological component, thereby 

preventing overlap that could generate ambiguity in the interpretation of results. 

Within educational and sport research, embedded designs have been adopted when qualitative interviews are 

incorporated into quasi-experimental studies to contextualise quantitatively derived findings, as well as when quantitative 

measures are integrated into qualitative investigations to describe the setting or profile the participants (Decorte et al., 

2024).  

 

Transformative Design 
A transformative design represents a mixed-methods approach in which quantitative and qualitative procedures are 

integrated within an explicit critical and axiological framework aimed at advancing social justice, equity, and inclusion. In 

this configuration, the selection and combination of methods are not conceived as methodologically neutral decisions; 

rather, they are guided by a critical, participatory, or emancipatory perspective that shapes all stages of the research 

process, with the explicit intention of challenging inequalities and fostering empowerment (Sharma, Jha, et al., 2023). 

This design has been employed in sport-related research to examine and critically interrogate organisational 

structures, power relations, and governance practices, combining quantitative and qualitative evidence with a clearly 

transformative purpose (Freitas et al., 2017). In physical education contexts, a transformative orientation has been 

adopted to address issues of gender equity, social inclusion, and the promotion of health and well-being, positioning 

sport and physical activity as instruments for sustainable development and the reduction of inequalities (Ulset et al., 

2025).  

 

Multiphase Design 
A multiphase design constitutes a complex form of mixed-methods research that organises a sequence of 

interrelated studies or phases in which quantitative and qualitative strategies are deliberately combined to generate 

progressive and cumulative knowledge about a shared research problem (Sharma, Bidari, et al., 2023). Each phase 

addresses specific objectives, yet all are aligned within an overarching framework, enabling a systematic progression 

from initial exploration to the development, validation, and implementation of applied models or interventions (Creswell, 

2009). This configuration is particularly appropriate when research programmes are structured over time and require 

iterative refinement of instruments, models, or interventions across successive stages. Its added value lies in the 

coherence established between phases, ensuring that findings from earlier components inform the design and analytical 

decisions of subsequent ones, thereby strengthening both methodological integration and practical applicability. 

In physical education and sport pedagogy, this design has been implemented in applied research programmes, the 

development of complex interventions, and large-scale longitudinal projects that link successive phases such as 
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theoretical reviews, observational studies, pilot testing, validation procedures, and intervention trials, integrating 

quantitative and qualitative variables through a structured and sequential logic (Scrabis-Fletcher & Silverman, 2010). 

Similarly, multiphase approaches have supported the co-design and implementation of hybrid pedagogical models, 

incorporating iterative cycles of data collection, reflection, and refinement to optimise both instructional coherence and 

learning outcomes (Evangelio et al., 2025). Complementing this line of work, the design has enabled progression from 

cross-sectional population-based studies to randomised pilot trials and intervention preference studies, thereby 

generating cumulative evidence to inform the progressive refinement of exercise programmes with therapeutic potentia 

(Churchill, 2025).  

 

Conclusions 
Research design constitutes a core element in the scientific process within Sport Sciences, functioning as the 

strategic framework that coherently articulates the theoretical rationale, data collection procedures, analytical decisions, 

and interpretation of findings. Its precise definition not only determines the internal and external validity of a study, but is 

also decisive for methodological transparency, reproducibility of results, and the critical appraisal of research by the 

scientific community. Accordingly, research design should not be regarded as a secondary formal requirement; rather, it 

represents a key epistemological and methodological component underpinning the quality of the knowledge generated 

and its subsequent dissemination through scientific publications. 

Despite its structural relevance, a review of the literature reveals that in many published studies in Sport Sciences, 

research design is not explicitly and systematically reported, and is frequently conflated with methods, data collection 

techniques, or analytical procedures. In light of the findings of the present work, it is therefore recommended that a 

specific subsection explicitly devoted to research design be systematically incorporated within the methodology section 

of scientific articles. Figure 4 summarises this proposal, maintaining chromatic coherence with the hierarchical 

classification of decision levels previously presented (Figure 1), and illustrates how the differentiated reporting of design, 

method/procedure, and instruments clarifies the type of study conducted, the criteria used for its classification, and the 

strategic decisions adopted by the researcher. The systematic inclusion of such a subsection is proposed as a minimum 

structural standard to ensure conceptual clarity, methodological coherence, and replicability in Sport Sciences 

publications. This recommendation should not be interpreted merely as a structural suggestion, but as an operational 

criterion aimed at enhancing methodological quality across the field. 

 

 
Figure 4. Proposal for the explicit hierarchical structuring of research design within the 

methodology section. 
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The proposed classification does not seek to replace or invalidate existing systems developed in other scientific 

domains; rather, it offers an original, flexible, integrative, and complementary framework specifically adapted to the 

epistemological, methodological, and applied particularities of Sport Sciences. Unlike many classifications commonly 

employed in the Social and Behavioural Sciences, which are typically based on a single classificatory criterion, the 

present proposal adopts a multidimensional perspective that allows the coexistence and integration of multiple criteria 

within a single study, depending on its objectives, context, and research strategy. Its principal contribution lies in 

providing a coherent structure capable of accommodating a wide range of designs, recognising that a single investigation 

may legitimately incorporate several classificatory dimensions without methodological inconsistency. In doing so, it 

promotes a more inclusive and systematic view of the research landscape in the field. 

A further contribution of this work is the explicit recognition of the multidimensional nature of research design, 

understood not as a closed or mutually exclusive category, but as a constellation of interrelated decisions that may be 

described through different classificatory lenses. Consequently, researchers should clearly identify and declare the 

criterion or criteria used to characterise their design, whether methodological, temporal, contextual, or analytical. Such 

explicit reporting enhances internal coherence and facilitates more precise scientific communication, enabling reviewers 

and readers to interpret findings within an appropriate methodological framework. 

This study contributes to the conceptual and methodological clarification of research design in Sport Sciences, 

promoting more rigorous and homogeneous reporting practices and offering a practical tool for both novice and 

experienced researchers in the planning, execution, and dissemination of high-quality scientific research. From this 

standpoint, it may serve as a methodological reference guide for the scientific community in the field, fostering greater 

coherence, rigour, and transparency in the identification and communication of research designs. The framework may 

also prove valuable for reviewers and journal editors engaged in methodological evaluation processes, as well as for 

postgraduate and doctoral training in Sport Sciences.  

By way of illustration, and in alignment with the criteria summarised in Table 1, a study aimed at analysing 

differences in external load across playing positions over the course of a season could be classified at the macro level as 

empirical research; at the meso level as quantitative, given the use of numerical data and inferential statistical analyses; 

at the micro level as a prospective longitudinal comparative study; and at the technical level as a systematic 

observational method supported by previously validated inertial devices. This example demonstrates how the proposed 

framework enables the explicit identification, justification, and communication of methodological decisions. 

Although the proposed classification provides a structured and coherent framework for delimiting research designs in 

Sport Sciences, it should be regarded as an open and evolving proposal. As it is grounded in a narrative review, it does 

not aim to be exhaustive, and the examples provided are illustrative rather than comprehensive. Future research could 

examine empirically the degree of its adoption and operational usefulness in scientific publications and editorial 

guidelines within the field, thereby contributing to its consolidation and potential refinement. 
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