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Abstract 

This paper outlines the use of both quantitative and qualitative research methodologies in 

organisational research as applied in the aviation environment and argues the case for both 

approaches in such research. Aviation safety and human performance research, with its largely 

observation based methodology and life critical outcomes, is an area where quality of research 

is more important than academic argument as to the purity of research methodology. Though 

the desire for high quality research should always be the underlying principle in methodology 

selection, it appears that one research approach is more prevalent.  

Quantitative research methodology has been, and continues to be, the preferred research 

methodology under which aviation research is conducted. With its grounding in the natural 

sciences, this methodology is indeed a logical choice for research in an industry based in a 

highly evolved technical environment. From a historical perspective, early aviation research 

topics revolved around subjects with a basis in physics, chemistry, engineering and medicine. 

These subjects naturally lend themselves to the analytical and empirical nature of quantitative 

research methodology; underpinned by a positivistic epistemology, stating that positive 

substantiation of all enquiries is essential for authentic research. 

While research in aviation continues unabated under the positivistic approach, the maturation of 

the aviation industry has resulted in an expansion of research topics to include areas related to 

human performance. It is in this field that numerous researchers have concluded that the use of 

quantitative processes may exhibit flaws due to the attempted removal of the human element in 

the research process. 

The aviation environment is complex with a myriad of cultural, organisational and technical 

interrelationships considered by many to be a human construct. As a human construct, it is 

logical that some research needs a qualitative element to add context and depth to the results. 

Logic dictates that there may be a legitimate role for research in this field to contain elements of 

both qualitative and quantitative methodologies. With this in mind perhaps it is time to consider 

qualitative research, as founded in social constructionist theory, as a valid component of 

aviation research methodology. 
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Introduction 

Research centred on safety systems and human performance is a complicated and multi-faceted area of 

research, especially in the aviation arena. Research in this area must contend with environmental and 

organisational factors, as well as interpersonal relationships and the human – machine interface, all of 

which impact on both safety and efficiency ((Luxhøj, 2001; McCoy, 1988; Wiegman etal, 2002).  

The vast majority of aviation research is concentrated on the improvement of safety, thus there is a 

preference for research conducted from a positivistic perspective. This preference is largely driven by two 

factors, firstly, by regulatory and prudential desire for numerically driven metrics, and secondly by a 

perceived need for results that are seen to be free of subjectivity. The results of research conducted under 

the positivist approach are intended to be free of subjective interpretation and human interference. For 

these reasons positivism has been a prominent, even preferred, research methodology in many fields, 

especially when results are intended to support organisational policy or capital expenditure (Devers, 1999; 

McCoy, 1988; Poses & Isen, 1998).  

In spite of the desire for numerically based metrics, and preference for research that is free of subjectivity, 

there is a recognised need for enhanced data, especially in the areas of interpersonal relationships, human 

– machine interface and risk assessment and mitigation (Luxhøj, 2001; McCoy, 1988). The recognition of 

this need underpins the growing requirement for the inclusion of some qualitative methodologies for 

research in the aviation field. Further support for qualitative research methods comes from Pope & Mays 

(1995, p.43) who were of the opinion that ‘qualitative research can explore complex phenomena not 

amenable to quantitative research’ in that it ‘can reach aspects of complex behaviours, attitudes and 

interactions’. 

For research to be relevant in a safety driven, complex and highly dynamic environments, where human 

factors are acknowledged as a major structural element, it must be credible, transferable, dependable and 

confirmable (Devers, 1999; McCoy, 1988; Luxhøj, 2001; Wiegman etal, 2002; Poses & Isen, 1998). In 

order for research to meet these ideals, an appropriate methodology must be selected. The question is as 

always, how to determine the most suitable methodology. For research in aviation and related fields, it is 

postulated that the research question itself is the determinant factor in the selection of a research 

methodology and that the appropriate methodology is subservient to, and dependent on, the answers 

sought (Hacker in Gálvez, 2010). The statistician Tuckey (1962, p.426) was of the opinion that ‘an 

approximate answer to the right question’ is of more relevance than the ‘exact answer to the wrong 

question’. By looking at the question first, philosophical perspectives need to be considered, prior to the 

selection of a methodology. It has been suggested that researchers should look beyond a conventional and 

convenient mindset that recommends that if something can be counted or measured, then, in the interest 

of scientific credibility, a quantitative methodology presents the path of least resistance (Devers, 1999; 

McCoy, 1988; Poses & Isen, 1998).  

If aviation researchers were to consider alternative methodologies it has been suggested that some 

decision guidance would be of assistance and to this end a model contained in Figure 2 has been included.   

Competing Methodologies 

A research methodology is, in essence, the frame-work under which research is conducted. Crotty (1998) 

argues that methodology, as a means of gathering knowledge, is itself based on a branch of philosophy 

known as epistemology. Epistemology is defined as ‘the theory of knowledge, especially with regard to 

its methods and validation’ (Moore, 2004, p. 422). This branch of philosophy provides a linier scale with 

Positivism as one extreme and Subjectivism being the other. In this model positivism seeks knowledge 

through observation and experimentation with the complete removal of the human element. At the other 
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end of the scale, subjectivism contends that there can be no objective results, as humanity imposes all 

meaning through societal and personal experience. 

The middle ground in the model belongs to the area of social constructionism. Constructionist theories 

contend that in many research areas observed phenomena are both objective and subjective, thus a 

relationship exists where meaning is dependent on experience.       

  

 

 

 

Figure 1 Epistemological theories of Knowledge 

Modified from Crotty (1998, p.5; In Mavin, 2010, p.51) 

Positivism 

Positivism and its updated versions objectivism and critical rationalism are philosophies ideally suited to 

experimental research in the fields of natural science. It may be that the philosophical groundings for 

positivism gained significance with a group of scientific philosophers referred to as the ‘Vienna Circle’ 

(Uebel, 2011). The Vienna Circle proposed a theory of logical positivism founded on the basis that 

research results could be verified through determining the underlying meaning of a proposition (Uebel, 

2011). For these reasons, positivism has been the predominant research methodology for some time 

within areas such as physics and mathematics, with its influence extending to both medicine and 

psychology, where the research approach aims to provide an ‘assurance of unambiguous and accurate 

knowledge of the world’ (Crotty, 1998, p.18). Positivistic philosophy contends that: 

• A stable, objective reality can be observed free of human interference and personal perception. 

• Phenomena must be observable either directly or indirectly. 

• Knowledge is developed through the accumulation of verifiable facts with findings presented as 

‘laws’ with empirical tables.   

• Hypotheses are developed from deductive scientific theories which are empirically tested, 

verifiable and repeatable.  

• Results are intended to be free of subjective interpretation (Devers, 1999). 

 

With critical rationalism adding the following dimensions; 

 

• That which has been overlooked is not observable. 

• The laws of Induction always apply, no number of favourable observations can prove a  

universal statement true but a single unfavourable observation is sufficient to repudiate it. 

• A theory is accepted because it tells us something new but is made acceptable through the testing 

of its predictions (McFarlane, 1990). 

Subjectivism 

At the other end of the epistemological scale is subjectivism. Subjectivist theories maintain that 

knowledge can only come through human experience. This philosophical stand point leads to the 

conclusion that there can be no such thing as objective truth (Crotty, 1998). While research conducted on 

Positivism Social Constructionism Subjectivism 



Aeronautica, Issue 3, 2012 

4 

purely subjective lines may have limited application in aviation, Drapeau (2002) suggests that subjectivity 

can assist with understanding of the object under investigation, and with influences on data analysis, such 

as bias from personal relationships, for example the relationship between mentor and student. From this, 

subjectivist research methodologies tend to rely on qualitative approaches, rejecting the view that research 

results can be obtained without human interference and interpretation.      

Social Constructionism 

As outlined, between the two extremes of positivism and subjectivism sits a branch of epistemology 

known as social constructionism. Social constructionist theories are seen as useful methodologies for 

social, organisational, and human performance research. Under constructionist theories, objects and 

subjects are not considered as separate entities. Social constructionism does not suggest that humans are 

responsible for all outcomes as in subjectivism, nor does it suggest that all research can be made 

completely free of human interpretation. Social constructionism does suggest that, in research where 

human activities are being studied; there is a relationship between the subjects and the objects under 

scrutiny, with individuals constructing meaning from their experiences and interactions (Crotty, 1998; 

Silverman, 2001). This in turn indicates that valid meanings can vary from person to person and even 

change within one person according to circumstance (Vygotsky in Silverman, 2001). 

It can already be envisaged that with the social constructionist realm lying as it does between two 

extremes, it is not in effect a single theory, but a series of related yet quite different theories, giving rise to 

a variety of research methodologies reliant on qualitative processes. If constructionist theory is relevant 

for an area of inquiry, then the selection of a suitable research methodology is compounded by, and 

dependent on, the question, data collection method, research goals and philosophical grounding of the 

project. Moustakas (1994) contends that there are five main human science research methodologies in the 

area of social constructionism: ethnography, grounded theory, hermeneutics, empirical phenomenological 

research and heuristic research, each sharing common qualities in that they: 

• Recognise the value of qualitative designs and methodology.  

• Have a holistic approach to research. 

• Concentrate on the meaning and essence of the data collected rather than focusing on 

measurement and explanation. 

• Obtain data from first-person accounts using both formal and informal methods. 

• Consider behavioural research as underpinned by data that describes experience. 

• Derive understanding and context from descriptive narrative. 

• Reflect topics bound in the interests of the researcher.  

• Consider that there is an integrated, interdependent relationship between experience, behaviour, 

subject and object. (Moustakas, 1994)  

A brief description of five constructionist methodologies; ethnography, grounded theory, hermeneutics, 

empirical phenomenological, and heuristic, described by Moustakas (1994), are now outlined. 

Ethnography is the direct observation of communication, interaction and activities within a closed group 

of individuals. Research under this model is presented as a cultural description. This methodology could 

be particularly useful in the aviation industry where airline crews, air traffic controllers and engineers 

form group associations unique to their profession and yet must collaborate with each other in a symbiotic 

relationship as dictated by operational requirements (Hacker in Gálvez, 2010; Moustakas, 1994). 

Grounded theory relies on an approach where initial data collection occurs prior to hypotheses and 

concept development. Research conducted under this method often benefits from the informed basis used 

to develop the final research hypotheses. It is possible that grounded theory could be useful in the aviation 
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field where a statistical anomaly is identified but no firm theory or obvious issue can be sighted giving 

rise to a lack of research direction (Hacker in Gálvez, 2010; Moustakas, 1994). 

Hermeneutics is a methodology that seeks to develop meaning by distilling context from narrative by 

using known elements of the cultural and social environment surrounding the event or experience to 

which the narrative relates. There is a retrospective element to this methodology leading to its use as a 

means of gaining historical insights. This methodology could be useful in distilling insights from accident 

reports and other operational documentation particularly with emphasis on social and cultural impacts on 

flight operations in a historical context (Hacker in Gálvez, 2010; Moustakas, 1994). 

Empirical phenomenological studies obtain empirical data through analysis of descriptions obtained 

through subject interviews or case studies. (Barnacle, 2001; Giorgi & Giorgi, 2008) The semi structured 

verbal nature of this method of enquiry makes this process useful in aviation settings because it is hard to 

come by personnel data through the use of other methods of enquiry due to the linguistic constraints and 

trust issues created by its multicultural nature and high jeopardy environment (Hacker in Gálvez, 2010; 

Moustakas, 1994).   

 Heuristic research is centred on the individual. Under this methodology topics of social significance are 

studied at the personal level using self-inquiry to develop a complete picture of personal experience 

covering both the researcher and the participants, resulting in a composite depiction from which a 

synthesised meaning is developed. Heuristic research could be useful in separating individual flight 

operational attributes such as 'stick and rudder skills’ and ‘good airmanship’ from corporate and 

regulatory constraints to address deficiencies and individuality and so develop a more complete 

operational overview and so enhance operational safety and efficiency (Hacker in Gálvez, 2010; 

Moustakas, 1994). 

While in a philosophical sense Epistemology is considered as the starting point for research methodology 

and method. In a practical sense research usually seems to start from a subject and question both of which 

are dependent on the area of expertise of the researcher. The goal or objective of the research is often 

contingent on external sources such as the desires of funding entities. As these areas seem to be somewhat 

externally dependent and settled prior to the commencement of research it seems logical that a search for 

appropriate methodology should begin with the subject matter and research goal before progressing to 

Epistemology, Methodology and Method (McCoy, 1988; Helmreich & Merritt, 1998; Luxhøj, 2001; 

Wiegman etal, 2002).  

To this end the following Figure 2 was formulated to assist researchers to choose the appropriate 

methodology. The figure is based on Crotty’s 1998 research framework based on epistemology and 

Higgs’s 2001 Research Paradigms with some key differences. The model in Figure 2 commences with 

Subject matter an element not apparent in either Crotty’s or Higgs’s work and has been considered first as 

most researchers approach research from an already established field of expertise. Research goals are 

those of Higgs but considered next after Subject matter in recognition of the reality that in many instances 

research aviation is targeted with research goals set by external entities and not the researchers 

themselves. Crotty’s terms epistemology and theoretical perspective are used and are equivalent to 

Higgs’s research paradigm and philosophical stance. Crotty’s term methodology is used and is equivalent 

to Higgs’s research approaches.    
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Figure 2 Research method decision model 

Modified from Crotty (1998) and Higgs (2001) 

A research topic “Culture and its impact of flight deck management” could have its research method 

determined using the following steps. 

• Subject matter – broadly considered both natural and social in nature. 

• Research goals – to understand, interpret and identify issues as discovered.  

• Epistemology – Social Constructionist Theories could be used. 

• Theoretical Perspective – Idealism, knowledge and meaning are constructed by people. 

• Methodology – Empirical phenomenological study to obtain empirical data through analysis of 

descriptive narrative obtained through subject interviews or case studies.    

• Research Method – Subject interviews, observation, narrative reduction, description of 

phenomenon. 
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Is Constructionist Theory a logical choice for Aviation Research 

From a historical perspective, most organisational research, and aviation research in particular, is 

considered to be quantifiable in nature, that is to say, conducted under a positivistic methodology. This 

preference is in no small part due to the crisis orientation or focus of the vast majority of research in this 

field. Organisational research tends to be human performance orientated, driven by metrics that are 

neither contrived nor abstract, they are event driven by rates of fatality, hull loss, accident and incident. 

These quantifiable data sets form the basis for research topics that are event focused. This focus however 

often misses the contextual interrelationship between the participants and their environment (Devers, 

1999; McCoy, 1988; Poses & Isen, 1998; Wiegman etal, 2002).  

At the heart of all large complex systems, whether transport, nuclear power, chemical, construction or 

medical, there is a coupling of both technical and human subsystems. This coupling results in highly 

specific operational and safety cultures. There also tends to be an interdisciplinary background to 

researchers in this field, with studies into organisational and safety cultures utilising a variety of 

methodologies that tend to vary according to the academic discipline of the researcher (Peters & 

Waterman, 1982; Deal & Kennedy, 1982; Helmreich & Merritt, 1998). Organisational culture is 

considered to be an ‘evolved construct’, in that organisations are a phenomenon created and developed by 

society, and rely heavily on social and cultural practice for their existence and continued survival (Mearns 

& Flin, 1999, in Wiegmann etal, 2002. p.4). It therefore seems logical to suggest, that research 

methodologies that recognise that there is a relationship between subjects and objects, with individuals 

constructing meaning from experiences and interactions, have a place in these research fields (Creswell, 

1998; Crotty, 1998; Glasser & Strauss, 1967; Silverman, 2001; Suchman, 1987). Not only can the 

aviation world be considered to be an ‘evolved construct’, but the data collection tools themselves, 

performance narratives, air safety reports, accident reports etc, are largely unrestricted in format and 

therefore qualitative in nature, at least at the data capture phase, leading to an additional issue of mixed 

methods. 

Mixed methods have been recognised as a factor in the research underpinning risk assessment tools, 

mandated for use in numerous industries. In aviation, risk assessment is performed under the Aviation 

System Risk Model, the founding precepts of which are the human factors analysis and classification 

system (HFACS), bayesian belief networks (BBN) and case studies (Luxhøj, 2001). Luxhøj was of the 

opinion that both the HFACS frame work and BBNs, contain qualitative and quantitative elements. This 

mixed method approach is often described as a post-positivist paradigm. Under this paradigm, research 

criteria, though intentionally positivist, may draw on elements of both qualitative and quantitative 

methodologies to find research methods that are best suited to their research needs, regardless of their 

traditional methodological affiliations (Reichardt and Cooke, 1978).  

When considering methodology, Crotty (1998) was of the opinion that research methods should be 

chosen based on epistemology, and that by choosing a method based on a philosophical position, a more 

cohesive research plan could be developed. He believed that by starting with epistemology, then 

considering the theoretical perspective, then the methodology, and finally the actual data collection tools, 

a research project would be provided with intellectual rigour that helped prevent the need for mixed 

methods. If Crotty’s process were to be applied in the aviation setting, it is probable that the outcome 

would be an increase in research conducted under social constructionist theory. Indeed social 

constructionist methodologies have been used in research in other fields, especially medicine where the 

outcomes of medical procedures are seen to have social implications (Poses & Isen, 1998). 

Having previously looked at some theoretical perspectives based in the social constructionist region of 

epistemology, it seems that for research in the aviation arena, phenomenological processes would be well 

suited, as observation, case study, interview and narrative review are universally accepted data collection 

techniques, regardless of research method quoted. Husserl founded phenomenology on the basis that it 
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was 'the study of the ways in which things appear to consciousness' (Brearley, 2001, p. 77). That is to say, 

it attempts to describe objects, actions, events and relationships as they are perceived by individuals. 

Phenomenology as a Research Methodology in Aviation Research 

Phenomenology appears a good fit for aviation research as, phenomenology ‘aims to clarify situations 

lived through by persons in everyday life’ while attempting ‘to remain as faithful as possible to the 

phenomenon and to the context in which it appears in the world’ (Giorgi & Giorgi, 2008, pp 27-28). 

Further, phenomenology attempts to capture information and obtain insight only available through the 

‘first- hand experience’ and insight gained by experts. Further support for phenomenology, as a research 

methodology, can be found in that it has been shown to be a suitable method of investigating performance 

in work place settings in general (Sandberg, 2000, 2005; Webster-Wright, 2006) and aviation settings in 

particular (Mavin, 2010). 

One concern for phenomenological studies is that no one methodology is prescribed. As such, the 

researcher must chose from a variety of approaches, which are underpinned by the phenomenological 

theory. One such methodology is the 'descriptive phenomenological psychological method' as described 

by Giorgi and Giorgi (2003, p. 243). This approach contains seven steps: 

• Collecting verbal data via semi-structured interview 

• Transcribing verbal data 

• Reduction 

• Reading interview transcripts 

• Dividing data into parts 

• Ordering data into disciplinary language 

• Expressing the structure of the phenomenon 

From the process described above it would seem that the seven steps are fixed, and that the research 

would progress in a linear fashion from data collection to phenomenon description. In practice however, 

the process is more dynamic with steps being revisited to determine and test the essential constituents of 

the concepts and structures revealed during the research process. This dynamic process is important to the 

research process as it helps to establish both validity and reliability (Mavin, 2010).  

Phenomenological research has been shown to be valid under three theories of validity; communicative, 

pragmatic and transgressive validity (Sandberg, 2005). Communicative validity is obtained when the 

following conditions are met; 

• The researcher and research participant share an understanding as to the research purpose. 

• Coherence is preserved during data analysis. 

• A feedback loop exists between the researcher and the research participants. 

• The researcher maintains accountability for research findings. (Giorgi & Giorgi, 2008; Kvale, 

1995; Mavin, 2010; Sandberg, 2005) 

Pragmatic validity is provided when it can be confirmed that people actually do what they say they do. 

Pragmatic validity can be obtained by; 

• Asking follow up questions. 

• Obtaining descriptions of actual examples. 

• Using deliberate misinterpretation to check validity. 

• Test interpretations and findings in practice. (Sandberg, 2005; Mavin, 2010) 
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Transgressive validity can be achieved testing interpretation with counter argument. That is to say by 

searching for an alternative explanation for events and observations by exploiting any tension, 

disagreement or uncertainty within the descriptions. Original interpretations could be deliberately 

opposed to test for support of an opposing view point and if support for this new perspective is found then 

the original interpretation may be rejected. There is a caveat on this test of validity in that 

Phenomenological research is undertaken to try to describe experiences of objects and events not to find 

the absolute objective truth (Mavin, 2010; Smith & Osborn, 2008).  

It has been shown that empirical phenomenology largely derives its validity through its robust 

methodology. Empirical phenomenology is also highly dependent on its methodology to demonstrate 

reliability. Very high levels of reliability are required in research conducted in the field of natural science 

where quantitative processes allow for duplication of an experiment or study (Babbie, 1994; Mavin, 2010; 

Sandberg, 1997; Silverman, 2001). This type of reliability is considered an incompatible metric for use in 

social research not least because many studies cannot be repeated, due to the reliance on descriptions of 

the individual’s conception of reality. As result, reliability relies heavily on descriptions by the researcher 

as to how the data was collected, analysed and the results achieved (Kvale, 1999; Mavin, 2010; Miles, 

1979; Sandberg, 2005; Yardley, 2008). 

Conclusion 

It can be seen that research into areas of human performance, especially in the aviation field, often relies 

on hybrid methodologies, where the research question has a basis in quantifiable data: statistically derived 

rates of events or similar. Research is conducted on the premise of being founded on quantifiable 

processes, and indeed, the results are presented in a quantifiable manner. But, on close examination of 

data collection techniques, questions can be asked as to the true approach taken, with, the results often 

being a numeric representation of a qualitative process, that is, the results are a reduction of narrative to a 

purely numeric value. This process often results in a loss of detail, hence the growing support for a 

broadening base to the methodologies used to include qualitative processes. This presents researchers 

with a dilemma especially as many research topics in the aviation arena are externally set by regulators, 

manufacturers and airline operators. It is hoped that by using a decision model such as that depicted in 

Figure 2 social constructionist methodologies such as phenomenology will be accepted as both suitable 

and valuable research methodologies for use in aviation research.  
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