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ABSTRACT
Background and Aim: Radiography science is a health sciences discipline and a knowledge system focusing on research into 
medical imaging and radiation therapy-related phenomena: patient care, technology, safety and quality in these environments. 
This study aims to understand the nature of knowledge in radiography research by investigating epistemic interests and knowl-
edge types.
Methodological Design: The study used nursing science critical normative epistemology as a framework for the analysis. We 
used document analysis as a method, and the selected documents for the study were dissertations from the field of radiography 
between the years 1998 and 2020. The data corpus consisted of the methodology section of the dissertations and the study's aim 
and purpose. Data was analysed with an abductive analysis approach.
Findings: The findings of the study indicate that radiography research has a dedicated type of knowledge according to epistemic 
interest. Knowledge is acquired through varying methodologies, and there does not seem to be any typical radiography method-
ology used, even though some methods are more common than others. According to our study, epistemic interests in radiography 
science are, in the majority of cases, inferential, that is, they aim to explain and explore phenomena within the domain of med-
ical imaging and radiation therapy. However, there are also referential studies, aiming to understand different actors, processes 
and caring actions involved in the practice of this domain. Radiography research also furthers transformative interests, such as 
transformation focused on suppressed groups or practices in need of critical reflection. To a lesser extent, radiography research 
seems to further normative interests.
Conclusions: Pragmatism describes the nature of radiography knowledge. The different knowledge types generated indicate 
a need for generalisable knowledge and subjective knowledge, as well as further critical reflection on the current practices in 
diagnostic imaging and radiotherapy.
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provided the original work is properly cited.
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1   |   Introduction

Radiography science is a health sciences discipline and a 
knowledge system in which the focus of the research is on 
medical imaging and radiation therapy related phenomena, 
such as patient care, technology, safety and quality in these 
environments [1–3]. Radiography is a human-oriented disci-
pline where creating a caring environment and caring actions, 
consisting of both technical competence and patient care, are 
essential [3, 4]. This article seeks to elucidate the nature of 
knowledge and epistemic interests of radiographic research. 
The study used Kim's nursing science critical normative epis-
temology [5] as a framework for the analysis. The framework 
integrates epistemological realism, emancipatory pragmatism 
and a normative perspective of human practice. Radiography 
science, similarly to nursing science, is pluralistic in its meth-
odologies and human practice discipline [5, 6]. Therefore, 
this framework was found to be a suitable starting point for 
studying the nature of knowledge within radiography science, 
although some adjustments were necessary. The ontological 
commitments Kim [5] discusses were not particularly studied 
and an adjustment was made to one concept Kim uses in the 
framework. Kim [5] uses the concept of cognitive need when 
referring to different types of interests relating to knowledge 
types. As cognitive need is generally used when referring to 
individual perception, we decided to replace it with a concept 
of epistemic interest. Epistemic interest can be understood as 
something belonging to a knowledge system, such as an aca-
demic discipline [7].

Knowledge is sought by every academic discipline [8], and to 
qualify as scientific knowledge, knowledge must be gained 
through a systematic research process [9]. The concept of knowl-
edge can be comprehended in three ways: personal knowledge, 
such as ‘I know Maria’, procedural knowledge, such as ‘I know 
how to ride a bike’ or propositional knowledge, such as ‘I know 
that X-rays are a form of electromagnetic radiation’. The concept 
episteme refers to propositional knowledge, distinct from art or 
crafts and is therefore a suitable term when discussing knowl-
edge produced by research [10].

The research process is directed by some epistemic interest with 
a set of objectives [7, 11]. Knowledge furthers a certain interest 
and is driven by a particular purpose. It can be said that any re-
search involving humans is interest-driven [11]. These interests 
should be transparently communicated [7].

Habermas [12] claimed that epistemic interests, or human 
knowledge interests, can be linked to three categories of research 
processes, each with specific logical-methodological rules. These 
were the empirical-analytical sciences with technical interest, 
historical-hermeneutic sciences with practical interest, and criti-
cally orientated sciences with emancipatory interests.

To understand the nature of knowledge and epistemic interests, 
it is also necessary to understand the epistemological stances 
of research and the corresponding theories of explanation [13] 
(Table  1). Positivist epistemology has been predominant in 
empirical-analytical sciences. Knowledge is generated through 
the creation of hypotheses, and then empirical observations 
verify or falsify this knowledge. The relationship between the 
knower and the known is objective and neutral. The ontologi-
cal view in positivist epistemology is that of realism [16]. With 
historical-hermeneutic sciences, interpretivist epistemology was 
introduced. Knowledge is generated by inductive reasoning, 
and it is subject to context, aiming to understand or discover 
new, unknown phenomena. The relationship between knower 
and known is subjective. The ontological view is relativist [17]. 
In critically oriented sciences, epistemology is guided by criti-
cal theory. The knowledge generated is influenced by issues of 
power, gender, culture or other social factors. The aim of knowl-
edge is to change or to empower. The relationship between 
knower and known is subjective but also situational. The onto-
logical view is that of historical realism [18].

1.1   |   Epistemological Studies in Radiography

To understand what is already known about the epistemic in-
terests of radiography science, a database search was made in 
Science Direct, PubMed and Scopus, using the search terms 

TABLE 1    |    The connection between the different types of sciences, epistemology and mechanism of explanation [12–15].

Type of science Epistemology Nature of explanation Mechanism

Empirical-analytical sciences Positivist Causal Explains the phenomenon as 
an effect of a cause, in which 
the effect follows the cause. Is 
supported by probabilistic or 

statistical laws. Can be predictive

Historical-hermeneutical sciences Interpretivist Phenomenological-existentialist Exploration and description of the 
phenomena within the context of 

the world of lived experience

Critically orientated sciences Critical theory Dialogical Phenomena are explained as a 
chain of inferences, in dialogue 

with researchers and those being 
researched, considering the temporal 
and historical changes in processes
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‘epistemic OR epistemological OR epistemology OR knowledge’ 
AND interest AND radiography. Other than original research 
articles were excluded. Two relevant studies were found [2, 6]. 
An additional Google Scholar search revealed two other relevant 
studies [19, 20]. We also checked the references of these studies 
and one additional study was found [21].

The nature of academic radiographic knowledge has been de-
scribed as extending over hard, applied to soft, pure categories, 
meaning it is situated somewhere between engineering and socio-
logical sciences [21]. Studies into theoretical frameworks in these 
revealed that there is much imported knowledge and theoretical 
pluralism [19]. Radiographic research focuses on pragmatic as-
pects and applicable knowledge [2]. Lundgren and Lundén [20] 
studied radiography science epistemic concepts to reveal the sub-
stance of radiography from an ontological perspective.

According to Metsälä and Fridell [6], almost all knowledge in-
terests in radiography research are either technical or practical, 
with only a minority presenting critical knowledge interests. 
The practical hermeneutic interests are connected to describing 
and understanding patient care-related issues, whereas techni-
cal interests are to explain or develop medical, procedural, or 
technical solutions. Radiography seems to be almost equally 
aiming to investigate phenomena in caring as well as more tech-
nical phenomena [6]. Radiography seems to be flexible in the 
use of methodologies. Radiography seems to be pluralistic in its 
adoption of epistemologies, which seems to be in line with other 
health sciences [6, 10]. The study by Metsälä and Fridell [6] pre-
sented knowledge interests but not the type of knowledge with 
which these interests were associated. The nature of knowledge 
and epistemic interests needs further investigation.

Considering the importance of understanding the meaning of 
epistemology to a discipline of knowledge, very few studies have 
been conducted about the topic within radiography. A few re-
views have been published, promoting qualitative epistemology 
within the dominant quantitative research tradition [22–25]. 
Questions of how knowledge is in fact acquired, what kind of 
knowledge is produced or what purpose the research furthers 
within the discipline remain unanswered.

2   |   Aim and Research Questions

This study investigates the epistemic interests of radiography 
science, aiming to understand the nature of knowledge within 
the discipline.

The guiding research questions are as follows:

1.	 What epistemic interest does radiography research further?

2.	 With what kinds of knowledge types are these epistemic 
interests connected?

3   |   Methods

The methodology selected for the study was document analysis. 
Document analysis is a methodology by which new knowledge 

is generated by retrospectively examining documents produced 
for different purposes [26]. The documents analysed were dis-
sertations from the field of radiography. We used a purposive 
sampling strategy for the selection of dissertations.

Dissertations were selected through Oadt and Proquest disser-
tation and thesis databases in May–July 2022. These databases 
were chosen because they are comprehensive resources for 
searching open-access theses and dissertations worldwide. The 
dissertations were selected if their focus was on some area re-
lated to the core concepts of radiography identified and defined 
in a previous study [1]. The core concepts are the radiographers' 
profession, clinical practices in radiography, safe and high-
quality use of radiation and the technology used in radiogra-
phy. The selected dissertations were from the fields of health or 
educational sciences. Medical or natural sciences (e.g., physics) 
dissertations were excluded, even if they studied topics related 
to the core concepts of radiography science; this was due to their 
perspective being different from the radiography science per-
spective. Altogether 53 dissertations were selected for analysis. 
The dissertations were published between the years 1998 and 
2020. The data corpus in this study consists of the methodology 
section, the aim and purpose of the dissertations. The selected 
dissertations were published open access; for this reason, ethical 
approval was deemed unnecessary.

3.1   |   Theoretical Framework for Abductive 
Analysis

Data was analysed with an abductive analysis approach [27]. 
Abductive reasoning starts with a probable explanation but 
takes into account surprising findings that do not support 
the original theory [28]. Abductive analysis is a continuous 
iterative process, where data and theory interplay [27]. The 
framework of critical normative epistemology is based on four 
ontological commitments to knowledge content: human na-
ture, human living, human practice and human agency. These 
ontological commitments are based on five types of epistemic 
interests: inferential epistemic interests, referential epistemic 
interests, transformative epistemic interests, normative epis-
temic interests and desiderative epistemic interests. According 
to Kim [5], these interests refer to the types of knowledge nec-
essary for nursing practice. The types of knowledge are (1) 
generalised knowledge, (2) situated hermeneutic knowledge, 
(3) critical hermeneutic knowledge, (4) ethical knowledge and 
(5) aesthetic knowledge.

3.2   |   Abductive Analysis Process

After the first immersion with the documents, the data was ana-
lysed inductively without presumptions. Data was extracted into 
an extraction matrix created for this study. The extraction matrix 
contained columns for (1) aim and purpose, (2) goal of the study, 
(3) methodology used, (4) nature of reality (researchers' view), (5) 
sample, (6) research setting, (7) data collection methods, (8) data 
analysis methods, (9) nature of explanation and (10) epistemo-
logical stance. Analysis units were words or complete sentences 
answering each column of the extraction matrix. The trustwor-
thiness of interpretations was secured by randomly selecting 10 
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dissertations. Two researchers (ST and EM) conducted the anal-
ysis blindly, and after which comparisons were made. There 
were differing views on a few interpretations, but these views 
were discussed, and agreement was reached. Researcher ST an-
alysed the remainder of the documents. However, in uncertain 
or ambiguous situations, decisions were made within the entire 
research group.

In the second phase of the analysis, the data in the matrix were 
viewed in the light of Kim's (5) nursing epistemology frame-
work. The data in the matrix were classified according to the 
five types of epistemic interests and associated knowledge 
types. We also searched for unexpected findings, in line with 
the abductive analysis process. Data that did not fit into Kim's 
theoretical framework was set aside at this point. These studies 
were analysed together by ST and EM, searching for similarities 
between the studies and together with theoretical epistemology 
literature (Figure 1).

The connecting threads to data unfit for Kim's theoretical 
framework seemed to be the mixed methods methodology 
used with the exploratory and developmental goal of radi-
ography practice. This methodology was best fitted with the 
pragmatist epistemology framework. Pragmatism was first 
introduced by Pearce but later refined and interpreted by oth-
ers, especially James and Dewey [29]. The basic tenet is those 
problems arise from action and the need to improve them. 
There might be a doubt about the practice; this doubt then 
launches an inquiry into the matter, aiming at a new, revised 
(better) practice. Interest arises from a specific problem, but 
there is no one way to solve the problem. Deductive, inductive 

and abductive inferences are equally important. The pragma-
tist way is to use methods that most likely solve the problem. 
The ontological position is realist, according to Pearce, but 
there are other pragmatists, such as James, who take a more 
relativist view [30].

A more modern pragmatist philosopher Van Fraassen [31] 
claims that an explanation is successful if it serves the cogni-
tive and practical needs of scientists, such as making predic-
tions, providing understanding, or facilitating control over a 
phenomenon. Researchers can choose which explanations to 
accept based on their pragmatic goals, even if those explana-
tions do not necessarily reveal the ultimate truth about the 
underlying reality.

4   |   Findings

4.1   |   Overall View

The selected dissertations were from the United Kingdom 
(n = 31), the United States (n = 17), Australia (n = 2), Canada 
(n = 1), Hong Kong (n = 1) and South Africa (n = 1). Of the 53 dis-
sertations (documents D1–D53, see S1), the goals of the selected 
studies were understanding (49%), exploration (19%), emancipa-
tion (15%), development (13%), explanation (11%) and prediction 
(6%). Some studies had more than one goal.

Methodologies varied, and some studies stated having used 
more than one methodology. The methodological approach 
was not always clearly stated. In these cases, we categorised 

FIGURE 1    |    An example of an abductive analysis process.
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them as either quantitative unspecified or qualitative unspec-
ified. Altogether 22 dissertations used a quantitative method-
ology. There were 15 unspecified quantitative studies, three 
quasi-experimental studies, a meta-analysis, a cross-sectional 
study, a controlled before-and-after study and a descriptive 
quantitative study. Altogether 34 dissertations used qualita-
tive methodology, including unspecified qualitative studies 
(n = 6), case studies (n = 6), ethnographies (n = 4), grounded 
theory studies (n = 3), hermeneutic phenomenology studies 
(n = 3) and interpretative phenomenological analyses (n = 2). 
Single references were made to action research, symbolic 
interactionism, critical dramaturgy, historiography, con-
structivist grounded theory, descriptive phenomenology, an 
autoethnographic narrative inquiry, critical discourse analy-
sis, and visual and critical ethnography methodologies. Five 
dissertations stated using a mixed methods methodology, 
three dissertations stated using a mixed methods case study 
and one stated that a multimethod methodology was used.

The ontological viewpoint was relativist in 24 dissertations 
(45%), realist in 18 (34%) and in 11 dissertations (21%), the view-
point was not explicitly either.

In the majority of the dissertations, radiography professionals 
were the informants. Other informant groups were patients, 
students, educators, other healthcare staff, or managers. Some 
dissertations used only imaging phantoms without any human 
participants.

4.2   |   Epistemic Interests and Knowledge Types

The analysis of the aims, purposes and goals revealed the epis-
temic interests in the dissertations. Knowledge was acquired, 
for example, from patients undergoing radiographic procedures 
(D1), radiography processes (D2) and radiographers' perceptions 
(D10). Analysis of methodologies and the nature of scientific 
explanation in the dissertations revealed the knowledge types 
(Table 2).

Inferential epistemic interests were found in 16 dissertations. 
The goal of the six studies was to explain some radiographic 
phenomena. These included explaining differences between 
two groups of radiation therapists with different levels of 
education (D3), explaining whether radiographers and ra-
diologists reporting differed (D5; D34), explaining usage and 
acceptance of technology (D14), professional knowledge up-
dating (D18) and explaining the effect of education on the 
quality of care (D19). The goal of the three studies was to pre-
dict something. These included identifying the predictors re-
lated to knowledge, beliefs and the clinical settings for health 
promotion (D7), predicting the usage of technology to lower 
patient dosage (D22) and predicting safety deviance (D53). 
Seven studies had exploratory goals. These included explor-
ing specialisation areas within magnetic resonance imaging 
(D12), processes of learning and development of problem-
solving skills (D15), simulation training for the development 
of critical thinking skills, self-efficacy and competence (D21), 
interface pressure risk in medical imaging and radiotherapy 
environments (D33), inefficiencies in radiation therapy sim-
ulation (D36), the effect of positioning on the radiation dose 

and quality (D44) and exploring one technique over another 
when diagnosing (D45).

The knowledge produced in these studies was classified as gener-
alised knowledge. Knowledge in all the studies had been gained 
by using quantitative, objective methodologies. Knowledge pro-
vided generalisations (e.g., D14), explanations of differences be-
tween groups (e.g., D19), or predictors of something (e.g., D22). 
The nature of the explanation was logical-empiricist in all stud-
ies, in line with the positivistic epistemological stance.

Referential epistemic interests were found in 16 dissertations. The 
most common goal, altogether in 14 studies, was to understand 
some radiographic phenomena. Additionally, one study had an 
emancipatory goal together with the goal to understand the so-
cialisation of radiographers (D38). Two studies were classified as 
having an exploratory goal: the exploration of contemporary ra-
diography practice (D29) and the exploration of decision-making 
processes (D39). There was a need to understand the effects of 
technology on practices (D4; D20), radiographers' perspectives 
on developing roles (D10; D23), how radiation therapists learn 
(D17), the expectations and experiences of radiographers (D25; 
D37), development of professionalism (D13), problem-solving 
(D27), perceptions of professionalism (D47), coping and stress 
(D30) and an understanding of compassion and compassionate 
behaviours (D48; D49).

The knowledge produced in these studies was classified as sit-
uated hermeneutic knowledge. Knowledge had been gained 
through varying qualitative methodologies. Knowledge pro-
vided an understanding of the phenomena from a subjective or 
socially constructed view; for example, in dissertation D30, the 
lived experiences of radiation therapists were studied to better 
understand occupational stressors and coping mechanisms. The 
nature of the explanation in all studies was phenomenological-
existentialist and an interpretivist epistemological stance.

Transformative epistemic interests were found in nine disserta-
tions. The goals of these studies were either to emancipate or to 
understand something from a historical, gendered, or structural 
position. There was a need to understand humanistic interac-
tion with technology (D6), the development of specialisation 
from a gendered and hierarchical view (D9), interaction of ra-
diation therapists and patients (D16), theory-practice gap (D24), 
advanced roles (D35; D43) and how care is perceived and experi-
enced (D42). There was a need to generate social change (D16), 
professional development (D35; D43), emancipate sexual mi-
norities in professional groups (D41), understand care from the 
patient's point of view (D42) and empower cultural groups (D51).

These studies produced critical hermeneutic knowledge, 
that is, knowledge that had been gained from varying qual-
itative methodologies, with a critical epistemological stance. 
Knowledge is situated within its historical, cultural, or social 
context and cannot be understood without these structural 
elements being considered. For example, in dissertation D51, 
critical ethnography was used to give a voice to women of 
minority groups as to the reason why their mammography 
screening uptake is lower than women from higher socio-
economic groups. The nature of scientific explanation was di-
alectic in these studies.
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There were only two dissertations with a normative epistemic 
interest. One study sought to understand how child protection 
is experienced among radiographers with the intention to af-
fect attitudes (D28). The other study explored radiologic tech-
nologists' perceptions of professional values (D40). This type of 
knowledge can be classified as ethical knowledge. The nature of 
the scientific explanation was phenomenological-existentialist 
in D28 and logical-empiricist in D40. Epistemological stances 
were interpretivist and positivist respectively.

Desiderative epistemic interests were found in three disserta-
tions. The goal of these studies was to understand radiographic 
examinations holistically (D1), to create a model of care in di-
agnostic radiography (D2) and to understand cultural silences 
(D46). These interests were seen as being associated with aes-
thetic knowledge. The nature of the scientific explanation was 
phenomenological-existentialist in D2 and D46, and more in-
clined to logical-empiricist in D1.

The epistemic interests in seven dissertations did not directly fit 
into the five types of interests (5) but rather contained elements 
of two or more different types of interests. Common to all was 
that they had a practice-orientated developmental interest. These 
included exploring the opinions of relevant stakeholders for de-
veloping a continuous professional development (CPD) model in 
radiography (D8), exploring the impact of technology to develop 
radiography education and practice (D11), developing a new prod-
uct to measure radiation in tissue (D26), developing a quality 
framework (D32), exploring the landscape of rural radiographers 
in order to develop a CPD model (D31), developing a new method 
to test safety and quality in radiography environments (D50) and 
improving emerging practices (D52). Knowledge produced in 
these studies was classified as applied knowledge. The nature of ex-
planation varied, and the epistemological stance was pragmatist.

5   |   Discussion

This study is the first, as far as we know, that demonstrates the 
different types of knowledge produced by research into radi-
ography science. The study confirms radiography science as a 
discipline with pluralist epistemologies, in line with previous 
studies [6, 19]. It also confirms Castle's claim [21] that the na-
ture of radiographic knowledge is situated somewhere between 
applied hard and soft pure sciences, and does not fit rigidly into 
either group.

There seems to be a need to produce different types of knowledge 
within radiography research to accommodate the different epis-
temic interests. Generalisable knowledge is needed to explain 
phenomena within the radiography domain and to make pre-
dictions. Caring phenomena, perceptions, feelings and attitudes 
in diagnostic imaging or radiation therapy are best understood 
through situated hermeneutic knowledge. Critical hermeneutic 
knowledge can fulfil the transformative interests when changes 
to power structures or empowerment needs must be addressed. 
Applied knowledge is of use to application in the direct practical 
developmental interests of radiography.

There are different paths to knowledge within radiography. 
Knowledge in radiography science is acquired through various 

methodologies and no typical radiography methodology seems 
to be used, even though some methods are more common than 
others. In this study, unspecified quantitative studies using 
cross-sectional surveys were the most frequent. In the qualita-
tive methodologies, case studies were the most commonly used. 
This is a sign of a young discipline, where theoretical knowl-
edge is scant and there are multiple unanswered problems [32]. 
It might also be an indication of radiography science adopting 
pragmatist epistemology, where the nature of the problems to 
be solved defines the methodological choices rather than estab-
lishes the practices [31], and the problems mainly emanate from 
the practices [30]. In addition, complex problems, as those faced 
within the health care environment, require synthesised health 
sciences knowledge, emanating from both natural and social 
science traditions [3, 33].

In fact, pragmatist epistemology seems to fit well with radiog-
raphy research, as it does in other human practice disciplines, 
such as nursing [34] and social work [35]. Kim [5] also adopted 
elements of pragmatism and normative ideals in her framework 
for nursing epistemology; this framework was used as the start-
ing point of the analysis made in this study. According to our 
study, epistemic interests in radiography are equally inferential 
and referential. Inferential aims to explain and explore phe-
nomena within the domain of medical imaging and radiation 
therapy, and referential aims to understand the different actors, 
processes and caring actions in the practice of this domain. 
Radiography research also addresses transformative interests, 
that is, transformation focused on suppressed groups or prac-
tices in need of critical reflection. Practical development inter-
ests explore practices and processes with an attempt to generate 
development. To a lesser extent, radiography research seems to 
address normative interests. Therefore, it can be said that prag-
matism describes the nature of radiography knowledge better 
than normative.

Radiography practice seems to be very similar all around the 
globe despite educational differences, different historical start-
ing points and the different names given to essentially the same 
discipline [36]. If the practice is similar, then as a knowledge sys-
tem, radiography research should be serving the same epistemic 
interests. Locally, of course, some problems need more solving 
than others. As Wilholt [11] expressed, the epistemic interests 
need to be transparently communicated in order to secure the 
trustworthiness of scientific research. Another reason to com-
municate these interests is the accountability required in the 
name of sustainable science [37]. Critical epistemological dis-
cussions are needed in order for radiography as a discipline to 
evolve into a coherent knowledge system.

6   |   Study Limitations

The data, obtained from the 53 dissertations, presents a small 
sample of all the research done within radiography. Every year, 
a considerable number of studies are published in radiography 
and other relevant peer-reviewed journals. However, similar 
results of methodological and theoretical pluralism [6, 19] con-
firm that even with a larger sample, the results might not differ 
very much. It is also noteworthy that in doctoral dissertations, 
the development of the discipline is more clearly visible, as the 
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theses are a demonstration by doctoral candidates of their ability 
to complete complex research and to contribute to the field of 
knowledge in this particular discipline [38, 39].

The epistemological and ontological stances of the dissertations 
were not always coherent with the study aims and methods used; 
this required decisions to be made on how to classify the stud-
ies based on the overall construct of the thesis. The authors of 
the dissertations might, in some cases, disagree with the choices 
made in this study.

7   |   Conclusion

The nature of radiography knowledge fits into a critical norma-
tive epistemology framework but is more pragmatically orien-
tated. There is no one scientific explanation model that reveals 
the truth about the underlying reality. Reality can be understood 
as realistic or relativist, depending on the phenomena to be stud-
ied. The different knowledge types generated within radiography 
science indicate there is a need for generalisable knowledge and 
more subjective knowledge, as well as further critical reflection 
on the current practices in diagnostic imaging and radiotherapy. 
Essentially, radiography is a discipline where new knowledge is 
generated to better diagnostics, health and care of patients.
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