
Introduction
Diagnostic radiographers have a long time been influenced and direc-
ted by nursing education and have been closely associated with the
nursing profession. In recent decades, radiography has undergone
many important changes, educationally and professionally, involving
teaching, learning and curriculum changes. The professional identity
and title of radiographers, as well as the work content and educational
background, vary a great deal between countries in Europe (1, 2). In
many countries, the education has been transferred from the hospitals
to institutions of higher education at the universities (3, 4). Radio-
graphy is a young scientific field and a discipline that still needs clari-
fication. There is a national discussion about the difference between
radiographers´ professional and academic title. Thus, there is a need
of more radiographers with academic degrees, with an interest in rese-
arch and to participate in research projects within their specific radio-
graphic domain (5).

Diagnostic radiology nursing education in Sweden
There have been significant changes in radiology nursing education and
in radiographers’ clinical work in Sweden. Some education programs
started in the early 1960s because of a lack of nurses in radiology. The
programs involved four or five semesters. In 1977, a higher education
reform was introduced that transformed healthcare education into a
degree program (6).The purpose was to create a scientifically based edu-
cation and to provide opportunities to carry out research in different spe-
cialist programs, for example in diagnostic radiology nursing. After
1982, diagnostic radiology was coordinated with nursing educational
programs and consisted of 80/90 credits, i.e. two years.A two-year upper
secondary school education in nursing care was required for qualifica-
tion into different specialist programs, such as radiology. Radiology nur-
ses became registered nurses in diagnostic radiology in 1982.
With the 1993 university reform (7), the nursing education was

obligatory turned into three-year programs at the undergraduate level,
comprising 120 credits (180 ECTS) with at least 60 credits in the
major subject and the opportunity to obtain a Bachelor´s degree (7, 8).
Between 1993 and 2001, discussions were held about whether the

education in diagnostic radiology should be a separate program. In
2000, all students who specialised in diagnostic radiology received
professional certification as registered radiographers, but the title of
the program remained diagnostic radiology nursing (8).
As a result of the 1993 Higher Education Reform, each educational

department could decide the content and structure of curricula based
on the qualification descriptors of the National Higher Education
Ordinance (7). As of 2007, with the implementation of the Bologna
declaration process, all registered radiographers receive a Bachelor of
Science degree in Diagnostic Radiology Nursing (7, 9). Some pro-
grams also include a Master´s degree. After 2007, all diagnostic radio-
logy nursing programs in Sweden had to revise their curricula and syl-
labi to follow the new requirements (10).

Steering policy documents
The aims of the current European higher education reform, the
Bologna process, were to;
• create a three–cycle system of higher education
• describe typical learning outcomes for each cycle and discipline
• give opportunities for student and staff mobility, employment and
collaborative work

• create a credit transfer and accumulation system (ECTS)
• develop European quality assurance standards for higher education (11)

The implementation of the Bologna principles in Europe has varied.
There are some obstacles associated with the implementation such as
costs, cultural traditions as well as students and staff opportunities to
transfer between universities or countries associated with the imple-
mentation (12). Many countries have reported lack of financial sup-
port in connection with the reform (13). The three-cycle degree model
has though been accepted throughout in Europe. Many radiography
programes in Europe have raised their educational status from
diploma to graduate level and beyond.
In order for the Bologna process to become realised a ´Tuning pro-

ject´, including 16 countries, was formed in 2000. The goal of the pro-
ject was to make curricula comprehensible and comparable. The idea
behind this “tuning” was to implement the process without losing the
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autonomy or ability to innovate (2). According to the ´Tuning project´,
the degree profiles in radiography vary substantially throughout
Europe and this variation in curricula needed to be sorted out.
In the line with the Bologna reform in 2007, all registered radio-

graphers in Sweden have a professional qualification as well as a
Bachelor´s degree (first cycle with at least 90 ECTS in the major sub-
ject (7, 9). After 2007, teachers in higher education in Sweden are
required to follow the Bologna Declaration along with its above men-
tioned objectives. Thus, following this implementation, all diagnostic
radiology nursing programs had to revise their curricula and syllabi in
order to meet the requirements (10). After the reform, some of the
diagnostic radiology nursing programs in Sweden were separated
from other nursing programs, great changes and many improvements
have been made. The degree of the programs is, according to Swedish
National Agency for Higher Education; Bachelor of Science in Diag-
nostic Radiology Nursing and several programs include both Bache-
lor´s and Master´s degrees (first and second cycle) (9).
After the introduction of professional certification in 2000, a dis-

cussion started about the major subject, its content and scope in the
radiology nursing programs. The major subject in Europe and the
Nordic countries is most often called radiography. The degree profiles
in radiography vary in Europe, and the profession has developed
through different national traditions, a variety of educational pro-
grams and requirements of service (2).
In Finland, many radiographers previously got a degree in nursing

and parts of the syllabus are still shared with the nursing education.
The program entered the degree program in 2005, which includes both
Bachelor´s and Master´s degrees (14). Similarly, according to Castle
(3), the development of the radiography education in the UK has follo-
wed the lead of nursing education. However, Paterson (15) claims that,
despite the vast technological developments in diagnostic imaging and
treatments, changes in the curriculum model have been very limited
during the past thirty years. Moreover, the role of radiographers has
developed to encompass new imaging modalities and new treatment
technologies, despite the lack of changes in curricula. The structure of
higher education in radiography in Japan appears to be more uniform
compared with programs in Europe. Akimoto et al. (16) show that cur-
ricula in Japan have a more technological orientation at the expense of
education in healthcare management. Clinical training is less empha-
sised and occurs later in the program.
There are international and national discussions about the boundaries

between radiography and radiology (17) as well as between radiography
and nursing. Radiographers’ responsibility for both patient care and
technical equipment, for example, has increased, which makes their
position unique (18). For example requirements of this profession are
demands on evidence-based knowledge, a scientific approach, techno-
logy and multicultural knowledge (2). The radiographer profession is
regulated by law in many European countries so that certain national
qualifications can be maintained (19). Payne and Nixon (19) identified
legislation and nine competences that are crucial for radiographers to
master, for example safety, communication, and professional know-
ledge in the context of care, science and technology (a.a). Other compe-
tences are generic competences for employability which are described
as being instrumental, interpersonal and systematic competences (2).

The curriculum code concept
According to Karseth (20) curriculum as a field of study has up until
today not played any major role in higher education in Europe. Howe-
ver, analysing the curriculum has become more important with the
expansion and increased complexity of the academic education. To
conceptualise curriculum in terms of how it is formed, Bernstein´s
(21) code concept has been used as a framework for uncovering the
content and structure in educational curriculum. Bernstein described
two curriculum codes, a collective and an integrated code.A collective
code forms distinctions, for example between subjects in a curriculum
and between education and production. An education of this type
makes it easy for students to understand what teaching is about – a
visible pedagogy. In contrast, an integrated code has unclear bounda-
ries between subjects and is characterised by diversity – an invisible

pedagogy. An interesting question in this study concerns whether and
how integrated or collective codes have influenced curricula and syl-
labi and the boundaries between subjects and courses.

Aim
The aim of this study was to describe and analyse what characterise
curricula and syllabi in diagnostic radiology nursing programes in
Sweden after the implementation of the Bologna process.

Research questions
How is themajor subject defined and how it is referred to in the curricula?
In what way is the major subject demarcated from other subjects?
How are theoretical studies and clinical studies distributed in the pro-
grams?
How are the pedagogical content and structure expressed in the curricula?

Method
Design
Curricula and syllabi documents were used to collect the data. These
documents were selected and then analysed to clarify the content and
structure of diagnostic radiology nursing programs.

Procedure
Curricula and syllabi documents were used from all diagnostic radio-
logy nursing programs at eight universities and university colleges in
Sweden. Curricula and syllabi are public documents and were obtai-
ned from university websites or via email from the program directo-
ries in the spring of 2012. The documents that were required were cur-
ricula and syllabi adopted for the full three-year programs. Eight cur-
ricula and 163 syllabi were obtained.

Analysis
The documents were analysed according to summative content analysis
(22, 23, 24). Summative content analysis is an analytical method that
starts with identifying the document text as a whole. Some crucial words
and sentences were therefore quantified in order to understand the con-
textual use of the content of the document, a so-called manifest analysis.
The focus was on analysing and interpreting the underlying meaning of
words and content in all the curricula and syllabi documents, i.e. a latent
analysis in relation to the aim and research questions of the study.
As a starting point, both researchers individually studied all the cur-

ricula and syllabi. Thereafter, the data were analysed by studying all
the documents a second time to detect differences and similarities bet-
ween documents. A manifest content analysis was first carried out.
Various units of meaning were identified and abstracted into codes,
such as self-directive learning, clinical studies, and nursing science.
The manifest analysis was followed by an interpretation, i.e. a latent
analysis of the documents, for example if an integrated or collective
code was used. The codes were organised into sub-themes, and were
in turn divided into two themes. To obtain inter-reader reliability, the
data were examined and re-examined several times by the two authors.
As all the documents are publically available documents, no ethical

considerations or ethical permission were required. Both researchers
had a preunderstanding of writing, interpreting and using documents
in higher education. This preunderstanding was discussed until a con-
sensus was reached. It was stipulated that no specific university and
university colleges could be identified from the data and that the data
collection would only be used for research purposes. Quotations were
used to increase the accountability of the analysis.

Findings
Two themes emerged: descriptions of the major subject and other sub-
jects and pedagogic perspectives and structures. The first theme com-
prises three sub-themes: titles of the major subjects and other subjects,
definitions of major subjects, and content and structure. The second
theme comprises two sub-themes: outcomes and grades, and elective
and joint studies.
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Description of the major subject and other subjects

Titles of major subjects and other subjects
A variety of titles describe the major subjects in the eight diagnostic
radiology nursing curricula. One orientation is radiography, found to
be a major subject in five of the curricula. Another orientation is
found in one curriculum with the title nursing and medicine in diag-
nostic radiology, others where health sciences and medicine. Six of the
eight curricula have both a Swedish and an English title for their pro-
gram. In turn, the English titles appear to vary greatly (Table 1). In all
of the curricula, the titles of the professional degree are the same as
stated by the Swedish National Agency for Higher Education, i.e.
Bachelor of Science in Diagnostic Radiology Nursing. However, the
titles of the academic degree differ considerably between programs,
which means that the student can obtain their academic degree in
either radiography, medicine, nursing or the caring sciences (Table 1).

Definitions of major subjects
The major subject is defined in three curricula. These definitions
focus on the programs’ positioning of the major subject, such as health
and illness or clinical practice. In five programs, the major subject is
defined as having a multidisciplinary base with an emphasis on know-
ledge in three different paradigmatic orientations in the following
order, medical, technological and nursing sciences.

Content and structure
The major subject in five curricula and syllabi programs clearly has a
interdisciplinary base. Nursing, medicine and technical sciences are
integrated into all major subjects, whereas social and behavioral sci-
ences, physics and medical imaging are integrated into several of the
major subjects’ syllabi. The theoretical content of the major subjects
varies in scope in the eight programs between 113.5 and 146 out of the
180 ECTS (M=125). Scientific methodology has a separate syllabus
(collective code) in all programs, and the number of ECTS differs bet-
ween 22.5 and 30 (Fig 1).
Clinical study in the major subject varies strongly in scope between

18 and 56.5 ECTS (M = 36) while the syllabi of the clinical studies are
not clearly stated or structured. Laboratory work, case studies, field
studies and pharmaceutics are integrated into clinical studies, and it is
therefore difficult to identify and categories the exact number of
ECTS. The ECTS awarded for clinical studies as a whole (including all
subjects above) in the eight programs range in scope between approxi-
mately 34 (19%) and 67 (37%) of the total 180 ECTS (M= 54.5).
Nursing science is integrated into the major subject in both theore-

tical and clinical studies in five of the programs and, in the others, nur-
sing science has separate syllabi. Nursing science varies in theoretical
study between 0 and 28 ECTS (M= 18) and in clinical studies between
7 and 49.4 ECTS (M = 20). Another integrated subject that can be dis-
tinguished is medicine, which differs between 20.5 and 40.5 ECTS (M
= 31) in theoretical studies and, in clinical studies, one ECTS is found
in one syllabus. Radiation protection and technology are included in
medicine, six programs have separate syllabi and two are integrated
into other subjects and vary between 7.5 and 15 ECTS.
In two out of eight programs, social and behavioral sciences are

integrated into the major subject. In six programs, social and behavio-
ral sciences have separate syllabi. The ECTS differ in scope between 6
and 7.5 ECTS (M = 7). Social sciences included subjects like leaders-
hip, organisation, pedagogy.

Pedagogical perspectives and structures
Half of the curricula specify and explain pedagogical perspectives, for
example those relating to self-directed learning, active knowledge see-
king, student activating pedagogics, taking responsibility for personal
learning and knowledge seeking. One of these pedagogical perspecti-
ves is described as follows:
The individual is given freedom to seek his or her knowledge and to
take responsibility for his or her own learning and personal develop-
ment. The goal of learning is for the individual to acquire a readiness
for participation in the development of a changing society.

Three programs describe a pedagogical profile using the words distance
education, internationalisation and process-oriented supervision. Pro-

Table 1. Major subject, description of major subject, program title in English, professional degree, academic degree
Program

Major
subject

Description
of major
subject

Program title
in English

Professional
degree

Academic
degree

A

Radiography

Health –
illness and life
perspective

Bachelor
Program in
Diagnostic
Radiology
Nursing

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor
Science in
Radiography

B

Radiography

Diagnostic
Radiology
Nursing
Program
Nursing

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Medical
Science in
Radiography

C

Health
sciences

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Medical
Science in
Caring

D

Radiography

Clinical
practice

Study Program
in Radiography

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Medical
Science with a
Major in
Diagnostic
Radiology
Nursing

E

Medicine

Diagnostic
Radiology
Nursing
Program

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Medical
Science

F

Radiography

Clinical
practice

Study Program
in Diagnostic
Radiology
Nursing

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Science in
Radiography

G

Radiography

Program in
Diagnostic
Radiology
Nursing

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Science with a
Major in
Radiography

H

Nursing and
medicine within
diagnostic
radiology

Bachelor of
Science in
Diagnostic
Radiology
Nursing

Bachelor of
Medical Science
– Major: Nursing
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cess-oriented supervision is a compulsory pedagogical course in one
program. In turn, an example of a profile is the following:
The purpose of internationalisation and intercultural communica-
tion is for students to become aware of their role and responsibili-
ties as professional practitioners for collaboration across cultural
and national boundaries.

The syllabi varied a great deal between programs in relation to the con-
tent structure. There are unclear boundaries between subjects both wit-
hin and between syllabi in all programs. There are syllabi that have an
integrated structure as well as syllabi with a collective structure. The
integrated code is the most common structure, whereas the syllabus
content does not describe one specific subject or scientific discipline.

Outcomes and grades
The majority of the programs have a similar objective outcome. The stu-
dent shall demonstrate that they have acquired the necessary knowledge
and skills to plan investigations based on patients’ safety needs and con-
ditions. One program states that the intended outcome of the program is
for students to have acquired a professional role and learning skills.
Furthermore, in five of the eight curricula, local outcomes are des-

cribed in addition to the national objectives. According to the local
outcomes, the students shall know and apply, for example, the major
subject scientific basis, technology, patients’ needs, how to secure
medical equipment and how to give information and communicate.
Additionally, the written grades in the curricula and syllabi also dif-

fer. Three programs have a three-grade scale in theoretical studies and
a two-grade scale in clinical studies. Three programs have two grade-
scales both in theoretical and in clinical studies and one program has a
three grade and one has a seven-grade scale.

Elective and joint studies
Three of the programs have one ormore elective courses, and students can
choose for example between mammography, magnetic resonance and
angiography. It was also found that five programs shared courses with
biomedical laboratory science or with nursing education programs. The
shared courses in nursing are scientific methodology and degree project
while in biomedical science, they are anatomy and pharmacology.

Discussion
Curricula and syllabi documents from eight diagnostic radiology nur-
sing programs in Sweden were analysed to shed light on the discipline
and its professional qualifications. We found that the content, grades,
elective studies, structure and scope of subjects vary a great deal

among the programs. These differences in documents also occur in
international studies (15, 16, 25).
In this study, radiography is the major subject in most of the pro-

grams and is described as multidisciplinary. Radiography draws
knowledge from nursing, medicine and technological sciences. The
integration of subjects, an integrated code, is observed in both theore-
tical and clinical studies with the effect that the subjects become less
apparent (an invisible pedagogy). This means that students may not
always be able to identify the subjects that have formed the radio-
graphy education. The goal of the ´Tuning project` was to make curri-
cula comprehensible and to facilitate the mobility of students between
programes in Sweden. However, according to this study, the integrated
code may limit students´ opportunity of mobility and possibility of
fully understanding the curricula.
The major subjects are closely linked to nursing and medical scien-

ces. Nursing and medical sciences represent different paradigmatic
orientations, which will make it difficult to strengthen the discipline
of radiography and the specific professional qualification. Hafslund et
al (5) suggest that the implementation of evidence-based knowledge
in the curriculum will increase the possibilities of developing a disci-
pline. Therefore it is essential to reach a national consensus regarding
the major subject to be able to advance the profession and strengthen
the discipline. Internationally, radiography has long been dominated
by other disciplines such as radiology, physics, nursing and sociology
(26). Furthermore, Castle (17) argues that the boundaries between
radiography and nursing must be further discussed and clarified.
Many subjects and concepts may differ considerably in terminology
within and between programs, and how these differences are interpre-
ted by teachers and how they are expressed in teaching need further
research. As pointed out by Ahonen and Liikanen, (14) radiography
science can be clarified by means of a development of the curriculum
and by a systematic development of terminology.
The integration of subjects in the same course raises questions

about whether teachers and supervisors have the necessary compe-
tence in all subjects included and whether the learning environment is
adapted to the variation in subjects. Teachers have an important role in
making the curriculum and the syllabus comprehensible to students
and clinical supervisors (27). According to the researchers of this
study, many supervisors in clinical education lack undergraduate or
graduate degree, which is a weakness and a limitation in education.
The syllabi of clinical studies are unstructured and include many dif-

ferent subjects. Therefore it is not easy to understand the exact number
of credits. The recommended ECTS for clinical education in Europe (2)
is 38 % of the total number of credits. In this study, the mean extent of
clinical studies is 30 %. These figures indicate that theoretical courses

Fig I. Distribution of ECTS in major subject and integrated subjects
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cover 70 % of the programs as a whole. One reason for this unequal
division of theoretical and clinical studies could be that theoretical stu-
dies are more economical than clinical studies. Based on these conditi-
ons the use of clinical training centers (CTC; all programs train medical
techniques and methods and some include training of diagnostic radio-
graphy) has increased due to decrease in the access to clinical settings
and an increase in the number of students (28). It can be questioned if
short times in different clinical settings and when the students start their
clinical courses might affect their opportunity for developing compe-
tence (29). A question that must be raised is whether the average of
30 % clinical studies is sufficient to learn technical skills and to apply
and develop knowledge in a broader sense, i.e. to learn generic skills.
Since the major subject has a multidisciplinary base, this implies that
students must master different types of knowledge, competences and
skills throughout the education program (2, 27). The conclusion is that
the registered radiographers will start their career with great variation in
terms of credits and knowledge from clinical and theoretical studies.
The courses in scientific methodology have a separate syllabus in

all the programs, i.e. a collective code (a visible pedagogy). According
to Bernstein (21), it is easy for students in such courses to understand
what the subject concerns and it is also easy to compare studies with
each other. In higher education, students acquire knowledge of rese-
arch and skills through effective reflection, analysis, evaluation and
evidence-based knowledge, leading to skills that are necessary for
both professional and personal development (30). This way of lear-
ning in higher education is regulated by law in Sweden, as is the case
in most countries in Europe (18).

Conclusion
The study shows that Diagnostic Radiology Nursing programs in Swe-
den vary a great deal in documents, i.e. they are unclearly expressed in
content and structure. Most programs describe the major subject as
being multidisciplinary, and most of the subjects are integrated into
the major subjects. The average level of clinical studies is 30 %, which
means that theoretical studies account for 70 % of the full program,
which could be contrasted with the recommended 38 % for clinical
courses in Europe. The majority of the subjects are still closely linked
to the nursing and medical sciences. Half of the curricula identify and
explain pedagogical perspectives; five programs share courses with
biomedical laboratory science or with nursing education programs.
The written grades in the curricula differ a lot between programes.

Implications and further research
The documents differences in term of content, structure, grades and
codes between diagnostic radiology nursing programs in Sweden natu-
rally raise some questions. Do these differences imply a variation in the
quality between programes? What consequences will the differences
have for the coming profession and discipline? Are the employers
aware of the fact that the knowledge of newly registered radiographers
varies depending on what program they have attended? Clearly, the
registered radiographers will start their career with great variation of
credits from clinical and theoretical studies depending on where they
graduated. The newly registered radiographers will also vary in their
knowledge and skills depending on the same factor. Still, further rese-
arch is needed to determine whether these differences have any actual
consequences for employers and newly graduated radiographers.
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