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Abstract

Introduction

Academic literacy in higher education has been widely studied, but less attention has
been given to literacy practices within professional programmes such as nursing edu-
cation. This study aimed to analyze one Swedish undergraduate nursing programme
regarding the presence of academic and professional literacy, and secondarily to
explore students’ note-taking as a component of literacy practices.

Methods

The study employed a descriptive and exploratory design, analyzing curriculum
documents and surveying nursing students. An analysis of the intended curriculum
(course syllabi) of a three-year undergraduate nursing programme at Karolinska
Institutet was conducted to identify explicit and implicit literacy components. A digital
questionnaire focusing on note-taking practices was distributed to second-semester
students (n=67; response rate 40%). Closed questions were analyzed using descrip-
tive statistics, while open-ended responses underwent qualitative content analysis.

Results

The curriculum analysis demonstrated that academic literacy was primarily
addressed through scientific writing, group projects, and thesis work, particularly in
the first two and final two semesters. Professional literacy was integrated across

all semesters and included communication with patients, families, and interprofes-
sional teams, documentation, and interpretation of professional texts. Surveyed
students reported frequent note-taking, primarily during lectures and prior to exam-
inations, using both pen and paper and digital devices, with a preference for pen
and paper. Qualitative data indicated that students use note-taking mainly to support
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memorization, understanding, and exam preparation, with limited focus on profes-
sional literacy needs.

Conclusion

The nursing curriculum integrates both academic and professional literacy practices,
although with different emphases across the study period. Students’ current note-
taking practices are predominantly academically oriented. These findings highlight
the need for more explicit integration and scaffolding of both academic and profes-
sional literacy throughout nursing education to better prepare students for their future
professional roles, i.e., for clinical communication, documentation, and interprofes-
sional collaboration essential to safe and effective patient care.

Introduction

Academic literacy has been widely discussed in higher education, but less often in
connection to professional education and the literacy required in the future profes-
sions. Here. academic literacy refers to differences in what people read and write,
how they do it and for what purposes (why). These practices vary across social con-
texts, including disciplines and related programmes [1-3]. This perspective highlights
the diversity of literacy practices that students encounter during key transitions in
their educational journey, such as from upper secondary school to academic higher
educations. Students transitions have been studied, with focus on identity formation
and the role of context and authenticity in shaping students’ understanding of rele-
vance [2]. Furthermore, the issue of different literacy practices and students’ initial
problems with coping with ‘academic’ writing concerning expectations on reading
and writing has been addressed previously [4,5]. Concerning nurse education, spe-
cific expressions of the need for professional literacy was for instance found in the
Swedish Government Official Reports in terms of documentation of nursing inter-
ventions and patient status from 1948 (SOU 1948:17) [6]. This is, however, an area
that has been further developed since then, and goes beyond the example given of
documentation.

This approach to literacy relates to reading and writing as aspects of social prac-
tices, thus indicating that students entering higher professional education may be
well acquainted with literacy practices that they have previous experiences of, but
they are still newcomers to the kind of literacy practices demanded within a specific
educational programme. This view has been further elaborated on in that it becomes
more meaningful and relevant for the individual when literacy is related to a specific
context and to a future profession [7]. In this way, literacy becomes authentic and
relevant for diverse students aspiring to become professionals in different fields.
When it comes to studies on academic literacies within higher education, this has
been explored in a longitudinal comparison between subjects history and economics
in Sweden [8], while internationally, theoretical and methodological contributions have
been made [1,9-11].
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In relation to nursing education, there is a need to call for academic literacy studies [12], which is further confirmed by a
recent systematic review [13]. However, since professional higher education prepares for specific professions, the aspect
of professional literacy practices is equally important to attend to in nursing education. Professional literacy involves ques-
tions such as: what kinds of texts are typical and recurring within a specific profession? What are characteristic features
(content and form) of these texts? What are the purposes of these texts? The answers to these questions differ between
professions (on engineers’ professional writing [14]). Examples of studies that focus on professional higher education
represent engineering education [14,15], teacher education [4], police education [16], dental education [17,18]. A few stud-
ies have focused on both literacy practices for academia and the future profession [19]. Even fewer have simultaneously
studied literacy practices that students are expected to appropriate for both a specific educational programme and their
future profession [14,20-22].

An early example of this kind of research looked into nursing and engineering [23], where literacy within nursing and
engineering education was studied and compared to the literacy practices within the respective professions. This study
indicated that there were substantial differences between the literacy practices in education and workplaces. This raises
the question of how higher education prepares students for the double literacy task, that is, academic literacy for aca-
demic achievement, and professional literacy for the future profession [14,20]. Studies that specifically address profes-
sional literacy within nursing are also few. Documentation as a professional literacy practice has been acknowledged
previously, in relation to the need of improving this also for experienced nurses [24]. Concerning the medical professions,
research emphasizes the importance of accurate and complete medical records in healthcare. Variations in record for-
mats depend on differences between countries, professional roles, and individual experiences [25]. Deficiencies in record
keeping can negatively affect patient safety. Studies show that electronic patient records (EPR) and standardized tem-
plates can improve the quality of documentation [26,27]. Auditing and training have also been shown to improve surgical
notes and increase compliance with guidelines [28]. Of course, academic literacy may also be addressed as a compe-
tence for future work, since today nurses are expected to be able to follow the scientific advancement of their professional
knowledge-base, adopting a critical approach [29]. Furthermore, a number of nurses will eventually apply for post-
graduate educations and become researchers.

Nevertheless, the literacy practices needed for professional education and practice are not only an issue for the individ-
ual student, instead it is a reciprocal issue for the educational programme and the student: how are the literacy practices
made visible in the syllabi for the courses in the undergraduate nursing education? How do students describe what, how
and for what purposes they write during their studies? While a predominant picture of international research within the
field of New Literacy is based on textual data like interview transcripts, samples of student-produced texts or teachers’
feedback on these texts as well as in Swedish studies [4,8,10,14], this study takes a different point of departure. In line
with a previous study who analyzed the undergraduate dental education for indications of literacy demands (the intended
curriculum [30]) related to academia as well as dentistry [21], this study will complement the research field both empirically
and methodologically. Thus, the aim of this study was to analyze one of the Swedish undergraduate nursing programmes,
with respect to possible content of relevance for academic and professional literacy. Secondarily, to describe note-taking
as an aspect of literacy practices, from the perspective of nursing students.

Materials and methods
Study context

The study design was both descriptive and exploratory [31], as it included an analysis of the nursing programme’s course
syllabi and a questionnaire addressing aspects of academic and professional literacy in teaching at the nursing pro-
gramme, completed by nursing students.

This study was approved by the Swedish Ethical Review Authority with (Dnr. 2022-04816-01), and conducted at
Karolinska Institutet in Sweden, at the study programme in nursing (SPN), coded as 1SJ18 (Programme syllabus
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- Sjukskoterskeprogrammet, 180 hp | Karolinska Institutet Utbildning). In Sweden the SPN is a three-year post-secondary
education, comprising 180 ECTS, that qualifies for a license to practice as a registered nurse (RN). The SPN awards a
Degree of Bachelor of Science in Nursing and a Degree of Bachelor of Medical Science with a major in nursing. The SPN
curriculum integrates theoretical courses as well as clinical courses. This allows students to develop knowing-in-action
while observing how nurses interact with patients, colleagues, and both linguistic and material resources. A considerable
share of the program is dedicated to clinical education that takes place in various health care settings (SFS 1993:100).
Learning in nursing education is complex. Undergraduate students must develop both clinical and academic skills, as well
as broader professional competences [32].

Object of analysis

The educational plan of the SPN was analyzed according to the two following analytical questions and structured in a
table (Table 1). The analytical questions were:

1. What are the explicit and implicit expressions of writing practices in the SPN?

2. How do the expected learning outcomes and content of the course syllabi align with expressions of academic and pro-
fessional writing practices in the SPN?

The questionnaire regarding students’ literacy practices

A questionnaire was developed to map students’ note-taking as an aspect of literacy practices during their education.
For the development of this we used results from previous inter/national research [18,33,34] for comparative purposes.
It included closed questions on how, when and for which purpose students take notes and what tools students use for
note-taking (n=10). The answering format was on an ordinal level with the alternatives, i.e., “always, sometimes, seldom
or never”. In addition, open-ended questions (n=9) with the possibility to comment or explain literacy practices were
included. The questionnaire was distributed via Research Electronic Data Capture (REDCap) web application [35,36] to
nursing students in their second semester of the SPN during the autumn of 2023, starting 2023-10-01 and ending 2023-
12-31 after three reminders (S1 File — Appendix 1a and S2 File — Appendix 1b). The students were informed in written
form about their right to withdraw at any time without the need for giving a reason and that their questionnaire answers
had no connection with grades or study performance within the SPN [37]. The students were informed about the study
through the learning management system and invited to participate, and informed consent was obtained by means of
answering the digital questionnaire.

Analytical methods

Descriptive statistics were used to present quantitative data from the digital questionnaire. For closed questions frequency
distribution was used, complemented with mean and range for age [38], while for the open-ended questions, a qualitative
content analysis [39] was applied to analyze and describe the results on literacy practices. First, all the written answers
with free text (displayed in S3 File — Appendix 1c) were collected per question and reviewed several times. Secondly, for
each question, the transcripts were grouped according to the content into subcategories. Thirdly, the answers to open-
ended questions were reviewed in relation to answers provided by the quantitative questions for any clarifications regard-
ing differences in practices between, for instance, purposes for note-taking. In the last step of analysis, the preliminary
results were reviewed and discussed within the research team and categories were determined.

Statements

Ethics approval and consent to participate: This study was approved by the Swedish Ethical Review Authority with
(Dnr. 2022-04816-01).
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Table 1. Courses in the Study Programme in Nursing, at Karolinska Institutet, with learning objectives related to academic or professional

literacy.

Semester

Focus on professional literacy

Focus on academic literacy

1t semester

The Nurse Profes-
sion and Nursing
Science

16.5 credits

» Communication for good nursing care
» Engage in ethical reasoning in relation to different healthcare situations

* Apply scientific writing
* Apply reference management
according to APA

Anatomy and
Physiology
13.5 credits

* Be able to use anatomical terminology

2" semester

Research Methods
6 credits

* Plan, implement, present and
evaluate project work in group
collaboration

« Apply scientific language, accepted
writing rules and reference
management

Foundation of Nurs-
ing Care in Health
and lliness

24 credits

* Describe different communication models

« Distinguish information to be recorded regarding the patient’s care

» Communicate in speech and writing in a patient-safe way and use concepts and expres-
sions commonly used in health care

» Demonstrate oral and written communication skills based on the nursing profession

» Demonstrate the ability, through communication and an empathetic approach, to create
a nursing relationship that considers the patient’s and relatives’ need for participation

* Reflect on and compile scientific
studies for evidence-based nursing
in health-promoting care

3" semester

Nursing Care in lll-
ness and Disease
30 credits

* Describe the principles of secure patient information transfer and explain the laws,
regulations and record keeping

» Communicate in speech and writing in a patient-safe way and use concepts and expres-
sions commonly used in health care

* Assess, analyze, implement, evaluate, and record nursing care

 Report orally and in writing information regarding the patient’s care

* Be able to provide individualized and situation-specific information to patients and rela-
tives that promotes learning and participation based on individual needs

* Implement teaching that supports patient, family, and colleague learning

» Communicate and collaborate in interprofessional teams

* Perform calculations so that medicines are dosed and diluted correctly

4 semester

Nursing Care in
Mental Health and
Psychiatry

12 credits

» Communicate in speech and writing in a patient-safe way and use concepts and expres-
sions commonly used in health care

* Care for, respond to and communicate with patients based on the principle of health and
care on equal terms

* Assess, plan, implement, document, and evaluate individual nursing care for mental
illness and disease based on the person’s needs, resources and health obstacles

» Communicate with and collaborate within their own profession and with other profes-
sions in the planning and implementation of care and nursing in cases of mental illness

Nursing Care of
Children and Adults
in Primary Care and
Home Health Care
13.5 credits

» Understand and reflect on communication and assessment of the individual’s nursing
needs in primary care

» Understand and reflect on communication with children and parents in relation to nurs-
ing interventions

» Communicate in speech and writing in a patient-safe way and use concepts and expres-
sions commonly used in health care

 Apply knowledge of communication in the encounter with patients of all ages and their
relatives in primary care, home care and child health care/health care contexts

*» Apply pedagogical skills to support patient learning

» Communicate and cooperate in interprofessional teams

» Take and give constructive criticism and identify self-development needs

(Continued)
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Table 1. (Continued)

Semester

Focus on professional literacy

Focus on academic literacy

5t semester

Critical Care Nursing
16.5 credits

» Communicate in speech and writing in a patient-safe way and use concepts and expres-
sions commonly used in health care

* Apply structured patient assessment and communication, clinical reasoning and readi-
ness for action

* Apply accurate, structured and patient-safe information transfer in writing and speech

« Correctly calculate, prepare, administer and evaluate the efficacy of medicines, and
comply with applicable laws and regulations

 Perform drug calculations related to acute health conditions in a patient-safe manner

Research Meth-
ods and Nursing
Research

6 credits

» Formulate a purpose for a scientific
study in a nursing-relevant area

 Apply accepted health care con-
cepts and expressions as well as
scientific language, accepted writing
rules and reference management

6" semester

Nursing Care of the
Elderly in A Chang-
ing Life Situation

» Communicate in speech and writing in a patient-safe way and use concepts and expres-
sions commonly used in health care
* Independently, based on evidence and a person-centered approach, lead, plan,

12 credits prioritize, implement, record and evaluate nursing care for complex health problems in
collaboration with the elderly and their relatives
* Independently, based on laws and regulations, administer and evaluate drug prescrip-
tions and report and record drug effects and side effects
« Communicate in speech and writing in a patient-safe manner and use concepts and
expressions that are accepted in health care
Interprofessional * Reflect on and argue for their own and other professions’ competence for increased
and Professional patient safety, and demonstrate the ability to communicate and collaborate with patients,
Competence relatives and other professions
3 credits » Communicate in speech and writing in a patient-safe way and use concepts and expres-

sions commonly used in health care

Degree Project in
Nursing
15 credits

« Present the degree project in writing
with scientific accuracy and scien-
tific language

* Present, discuss and defend the
chosen study design, implementa-
tion, results, and conclusions of the
scientific work

https://doi.org/10.1371/journal.pone.0335166.t001

Clinical trial number: Not applicable since it is not a clinical trial.
Consent for participation and for publication: The students were informed about the study through the learning
management system and invited to participate, and informed consent was obtained by means of answering the digital

questionnaire.

Results

Literacy in the curriculum for the study programme in nursing

The SPN includes courses that specifically address academic or professional literacy in their objectives, based on the

idea of a taxonomy, although not specified. There are two dominating taxonomies used in the Western world, the Bloom’s
taxonomy for the cognitive domain [40,41], which has also been further developed [42], and the SOLO taxonomy (Struc-
ture of the Observed Learning Outcome) [43,44]. These taxonomies are based on different theoretical points of departure.
The learning outcomes of these courses are presented in Table 1.
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Professional literacy

Based on the analysis of the included courses in the SPN the intended curriculum include professional literacy skills such
as: 1) various communication models; 2) oral and written communication with patients in different ages; 3) oral and written
communication with patients with different needs; 4) oral and written communication with relatives to patients; 5) oral and
written communication with other medical professions; 6) oral and written communication with interprofessional teams; 7)
writing patient records; 8) communicate patient care in speech and writing in a patient-safe way; 9) writing assessments,
treatment plans, treatment progress and follow-ups and communicate this to interprofessional teams; 10) reading and
interpreting patient documentation (records, plans, referrals etc.); 11) calculate, prepare, administer, and evaluate the
efficacy of medicines; 12) reading and interpreting the professional meaning of laws and regulations.

For oral communication, students are expected to use the professional language taught throughout the programme.
Additionally, they should demonstrate the ability to adapt to their communication according to the needs of different
patients, professional collaborators, and the broader society. Furthermore, students are expected to care for, respond to,
and communicate with patients of different ages, with different ilinesses, and with different needs based on the principle
of health and care on equal terms, ensuring respectful, empathetic, and patient-centered interactions. These skills are
trained on throughout the SPN, i.e., every semester, with variations depending on patient age, illnesses, care-situation,
etc., i.e., the context, both on campus and in clinical placements.

Academic literacy

Based on the analysis of the included courses in the SPN the intended curriculum include academic literacy skills such as:
1) writing scientific texts including adequate scientific concepts and reference management; 2) planning, writing, present-
ing and evaluating group projects; 3) formulating a research question in a nursing specific area; 4) writing a degree project
in nursing; 5) orally presenting and defending a degree project in nursing.

In contrast to professional literacy that is taught and trained every semester, the academic literacy was visible in the
SPN the first two and the last two semesters, mainly with the purpose to be able to plan, write, present a scientific project
and evaluate and reflect on scientific publications with an increase in depth the last two semesters where the students are
writing their degree project.

Students note-taking

In total, the questionnaire was sent to 166 students, of whom 67 responded (40% response rate). The questionnaire
on students’ note-taking practices is presented in Table 2. A majority of the students reported that they always (43%) or
sometimes (36%) were taking notes at lectures. During these lectures, the students reported that they always (53%) and/
or sometimes (26%) used a pencil, while they always (35%) and/or sometimes (35%) used a computer/tablet. In contrast,
students never (59%) and/or seldom (20%) used mobile phones. After lectures students reported that they used a pencil
at about a similar frequency (56%) as during lectures, while they used a computer/tablet at a higher frequency (46%) than
during lectures. Also, students used mobile phones at about the same frequency (2%). Frequency regarding when stu-
dents are always and/or sometimes engaged in note-taking was highest during lectures (79%) and before examinations
(78%), while the frequency was lower after lectures (49%). The most used tool for note-taking in relation to lectures was
pencil, while before examinations pencil and computer were equally used. The highest proportion of students taking notes
after lectures were always doing this for themselves (88%), and sometimes for their study group (18%) or friend(s) (15%).
The students described that the reasons for writing these summaries were to enable their own understanding, to clarify
concepts and terms, to memorize and to facilitate their preparation for examinations. From the qualitative content analysis
on the students’ described reasons for taking notes, two subcategories emerged within an overarching category of Taking
notes for facilitating learning. One subcategory was taking notes for the purpose of Summarizing to memorize and under-
stand, as an example that one student wrote:
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Table 2. Note-taking practices among 67 undergraduate nursing students, in the Study Programme in Nursing, at Karolinska Institutet, at

different learning occasions and tools applied.

Age, years ‘
Mean (SD) 33 (10)
Min — Max 19-53

Educational form (%) ‘
Campus-based education 67
Distance education 33

Note-taking at lectures (%)

Always 43
Sometimes 36
Seldom 9
Never 12
Tools for note-taking during lectures (%)
Pencil Computerltablet Mobile
Always 53 35 2
Sometimes 26 35 19
Seldom 9 22 20
Never 12 7 59
Note-taking after lectures (%)
Always 18
Sometimes 31
Seldom 16
Never 34
Tools for note-taking after lectures (%)
Pencil Computerltablet Mobile
Always 56 46 3
Sometimes 26 32 18
Seldom 5 12 18
Never 14 10 61
How note-taking is performed after lectures? (%)
Individually My group My friends
Always 88 2 2
Sometimes 12 18 15
Seldom 0 22 30
Never 0 58 53
Note-taking summary before examinations (%)
Always 33
Sometimes 35
Seldom 6
Never 26
Tools for note-taking before examinations (%)
Pencil Computerltablet Mobile
Always 45 45 2
Sometimes 27 45 20
Seldom 12 4 9
Never 16 6 69

https://doi.org/10.1371/journal.pone.0335166.t002
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“Ett satt att lara och repetera. Manga ganger skriver jag anteckningar som jag sedan inte behdver lasa igen, jag lar mig
genom att skriva.”

“A way to learn and repeat. Often, | take notes that | do not even need to read again; | learn simply by writing.” [authors’
translation]

The other subcategory emerging from the content analysis was that the students took notes for the purpose of Prepar-
ing for the written examination. An example for this subcategory was:

“Kunna fa sa bred kunskap som mojligt samt se det som ett inlarningstillfalle infér examinationer.”

“To gain as broad a knowledge base as possible and to view it as a learning opportunity in preparation for examina-
tions.” [authors’ translation]

Discussion

Based on the results, the following issues will be discussed: 1) the integration of literacy in professional education 2) Stu-
dents’ reported forms of note-taking, 3) strengths and limitations of the results, and 4) the need for further studies.

The integration of literacy in professional education

Based on the syllabi, undergraduate nursing education is based on mainly two academic disciplines: nursing and medi-
cine. These two disciplines differ in literacy practices. Nursing courses require reasoning with concepts, diverse episte-
mological perspectives, and contextual judgement. While the content courses in nursing are related to human encounters
(patients, clients, colleagues) and humanistic values, ethics, peoples’ experiences, demanding critical reflection, discus-
sions and the ability to alter perspectives, medical courses are mainly related to content such as anatomy, physiology,
pathology and medical calculations, basically demanding knowledge of facts but also judgement specifically related to the
nursing profession. A challenge for students is that although the same verbs can be used in learning outcomes and may
signal similar types of answers, the differences in expectations are specifically related to what counts as valid answers

in nursing sciences as a humanistic discipline versus medical sciences as part of natural science tradition [45]. Whether
these differences are made explicit to students or not cannot, however, be answered by merely analyzing documents,
other empirical data are needed. The validity of texts is not determined by individual teachers but by the academic disci-
pline itself, with its established traditions for what and how to read and write [2,46,47]. Thus, the students are expected to
appropriate a discipline-related practice, and here in the context of nursing [1].

Students reported using note-taking mainly to memorize information and prepare for exams, suggesting that their prac-
tice is strongly shaped by teaching and assessment. Thus, note-taking is most plausibly related to an organized activity by
the university, that is, teaching and assessment. Second-semester students showed no signs of connecting note-taking
to professional needs, focusing instead on academic learning and exam preparation. Instead, there is a clear focus on
the present situation, that is, the academic context in terms of learning and passing exams. This may also be a signal that
students, early on the SPN, have not yet become aware of the demands of professional literacy. Indeed, the students’
experience in the nursing context comprised a week of field studies of observing nursing care, which may not provide
adequate preconditions for understanding the aspect of literacy. This has also been highlighted in a previous study where
there was a discrepancy between students’ preparedness for academic and professional literacy practices at the time for
graduation and five years into their professional careers [22].

According to previous research there are dual goals within professional education, where teaching integrates both aca-
demic literacy and professional literacy, that in principle may equip students for both academic and professional success
[21,24]. Also, it has been shown that academic literacy promotes critical thinking which is essential for the nursing profes-
sion [13]. In the course syllabi of this SPN, academic literacy is in the form of scientific writing and as preparation for the
Bachelors’ thesis. While previous studies have acknowledged the crucial role of teaching in helping students recognize
this connection, the kind of professional programmes that involve knowledge from two or more different disciplines require
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further investigation [8]. This SPN features similar vocabulary regarding expected learning outcomes, due to taxonomical
formulations, but differ in their criteria for what counts as valid written answers [48]. In a previous study, nursing students’
academic writing included learning and using an academic writing style, which required time and effort to learn [49]. When
two academic literacy practices (nursing, medicine) are involved, it can be surmised that this requires attention from
teachers in order for students not to experience these as differences in individual teachers’ demands. Since students must
also adopt a third literacy practice, the professional one, they cannot be expected to manage all three without guidance.
According to a study that investigated college students’ note-taking, most students report that their note-taking is self-
regulated. Those who report teacher guidance, refer to middle school or high school [50]. Whether this support is offered
to them or not is, however, an empirical question.

Students’ reported forms of note-taking

This study showed two forms of note-taking, pen and paper, and digital forms of note-taking, such as computers, tablets
and mobile phones. A surprising result was that pen and paper was the dominating form of note-taking reported by the
students, followed by note-taking on a computer/tablet.

Although digital tools for note-taking are widely available, studies show that they have not significantly changed the
amount nor the quality of students’ notes [50]. It is the student that makes the choice of how and what to write. Also, in line
with the practice of the academic context, this study showed that the frequency of note-taking was higher during teaching
and before examinations [50].

As a further illustration that the academic context plays a crucial role in the practice of note-taking, a previous study
surveyed nursing students about their chosen method of note-taking during a semester [51]. The majority of students
(71.2% of 217 participants) reported using electronic note-taking, while the remaining students (28.8%) used handwrit-
ten note-taking. A common reason for choosing electronic note-taking was speed, that is, the ability to keep up with the
lecturer and the pace of teaching. However, students also reported downsides, such as distractions from social media and
web surfing. This indicates that note-taking is strongly tied to the academic context, although individual factors may also
influence students’ choice of tool. However, that is another empirical question.

Strengths and limitations

This study was conducted by a research team that represented three disciplines, and that has collaborated in the “prepa-
ration, organization, and reporting of results” [39]. This has demanded reciprocal exploration of how the concepts and
theories used are understood, what counts as valid ways of analyzing and describing previous research as well as results.
This concerns specifically the analysis of the course’s syllabi.

The response rate of the questionnaire was relatively small (40%) despite reminders. The small sample (n<100)
allows us only to regard the quantitative result as indications. However, the size of 20—50% of responders is a com-
mon response rate of, e.g., course evaluations and other non-mandatory and anonymous evaluations at our univer-
sity. There are two possible risks: 1) that the students interpret the questionnaire as yet another evaluation within the
SPN, although they were informed of the purpose; and 2) that the content and purposes of the questionnaire are of
little interest to the students although of great interest to the teachers. Although we followed recommendations for
increasing the response rate, such as informing of the purpose in advance, using a mixture of open ended and closed
questions and directing the questions to a specific group [52,53] this was obviously not enough for motivating the stu-
dents. Thus, the results must be interpreted with caution. Another contributing factor to the response rate might also
have been that the questions in the questionnaire were limited to note-taking in relation to lectures and examinations.
This can be seen as a weakness of the study. Furthermore, the choice of the group of students and the course during
the period of data collection was mostly based on teacher-led activities. Furthermore, in this article, the clinical context
was not included.
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Further studies

This article is the first one in a series of longitudinal study concerning literacy in the nursing programme. Future studies
should include larger samples, follow students longitudinally, and address literacy practices in clinical and interprofes-
sional contexts. This is particularly relevant given the growing concerns with documentation and patient safety [25—-27].
Regarding this specific group of students, we have already conducted interviews based on the questionnaire on the one
hand, and on their individual notes on the other. The results of this study can broaden the understanding of students’
note-taking with concrete examples and patterns, which may support development of teaching and nursing programmes.

Conclusion

Academic literacy was represented by two disciplines within the intended curricula: nursing and medicine. Furthermore,
expressions of professional literacy practices were represented in terms of documentation and communication (talking
about professional texts with teachers, colleagues, various groups of patients, and other professions in relation to interpro-
fessional teamwork), mainly in courses related to nursing. Expressions of academic writing practices within the intended
curricula were primarily seen in the introductory nursing courses and in the last year, e.g., in the degree project course
writing the bachelor’s thesis. Those courses were mainly language based (lectures, course literature, writing assignments)
and included learning objectives concerning the philosophy of science, and methodology, but also reference management.
Regarding literacy practices, the results show that a majority of the students take notes at lectures on a regular basis and
before examinations. For note-taking, they foremost use pen and paper and then computers/tablets. Thus, students must
cope with three distinct literacy practices, each with its own norms for reading and writing (what to read and write, how to
read and write, as well as for what purposes), often without guidance. According to the students’ answers to open-ended
questions, their purposes of note-taking were to facilitate learning and memory. Taken together, this study highlights the
necessity for clearer integration and explicit teaching of both literacy types to prepare students effectively for academic
success and professional nursing practice, where the purpose of documentation (aspect of professional literacy practices)
is to communicate both with other health care professions as well as patients and their relatives.

Supporting information

S1 File. The original questionnaire (in Swedish), distributed via the Research Electronic Data Capture (REDCap)
web application, to nursing students in their second semester of the study programme in nursing during the
autumn of 2023.

(PDF)

S2 File. The author translation of original questionnaire (in English), distributed via the Research Electronic
Data Capture (REDCap) web application, to nursing students in their second semester of the study programme in
nursing during the autumn of 2023.

(PDF)

S3 File. The data (e.g., the responses to the open-ended questions) that were used in the qualitative content
analysis, that was applied to analyze and describe the results on literacy practices. The responses are displayed in
original (Swedish) on one sheet and with author translation (English) on a second sheet.

(XLSX)

Author contributions
Conceptualization: Maria Christidis, Nikolaos Christidis, Viveca Lindberg.

Formal analysis: Maria Christidis, Nikolaos Christidis, Viveca Lindberg, Kristina Gottberg, Carina Georg.

PLOS One | https:/doi.org/10.1371/journal.pone.0335166  October 24, 2025 11/13



http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0335166.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0335166.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0335166.s003

PLO\Sﬁ\\.- One

Investigation: Maria Christidis, Nikolaos Christidis, Viveca Lindberg, Kristina Gottberg, Carina Georg.

Methodology: Maria Christidis, Nikolaos Christidis, Viveca Lindberg, Kristina Gottberg, Carina Georg.

Writing — original draft: Maria Christidis.

Writing — review & editing: Nikolaos Christidis, Viveca Lindberg, Kristina Gottberg, Carina Georg.

References
1. Lea MR, Street BV. The “Academic Literacies” Model: Theory and Applications. Theory Into Practice. 2006;45(4):368—77. https://doi.org/10.1207/
$15430421tip4504_11
2. Lea M. Academic literacies and learning in higher education. In: Jones C, Turner JBVS, editors. Students writing in the university: Cultural and
epistemological issues. Amsterdam, Netherlands: John Benjamnins Publishing Company. 1999. p. 103-24.
3. Lea M. Communities of practice in higher education: useful heuristic or educational model?. In: Barton D, Tusting K, editors. Beyond communities
of practice Language, power, and social context. Cambridge, UK: Cambridge University Press. 2005. p. 180-97.
4. Ask S. Vagar till ett akademiskt skriftsprak. Vaxjo, Sweden: Vaxjé University Press. 2007.
5. Yancey KB. The literacy demands of entering the university. In: Christenbury L, Bomer R, Smagorinsky P, editors. Handbook of adolescent literacy
research. New York, USA: Guildford Press. 2009. p. 256—70.
6. Kommittén for Sjukskoterskeutbildningen. Betédnkande angaende utbildning av sjukskéterskor och annan sjukvardspersonal. 1 ed. Stockholm,
Sweden: Statens offentliga utredningar. 1948.
7. Nairl, Norman M, Tucker GR, Burkert A. The challenge of global literacy: An ideal opportunity for liberal professional education. Liberal Education.
2012;98(1):56-61.
8. Blasjo M. Studenters skrivande i tva kunskapsbyggande miljéer. Acta Universitatis Stockholmiensis. 2004.
9. Barton D. Directions for Literacy Research: Analysing Language and Social Practices in a Textually Mediated World. Language and Education.
2001;15(2-3):92—104. https://doi.org/10.1080/09500780108666803
10. Lea MR. Academic literacies in theory and practice. In: Street B, May S, editors. Literacies and Language Education. Berlin, Germany: Springer.
2017. p. 147-58.
11. Street B. Literacy in theory and practice. Cambridge, UK: Cambridge University Press. 1984.
12. Borglin G. Promoting critical thinking and academic writing skills in nurse education. Nurse Educ Today. 2012;32(5):611-3. https://doi.org/10.1016/].
nedt.2011.06.009 PMID: 21807442
13. Jefferies D, McNally S, Roberts K, Wallace A, Stunden A, D’'Souza S, et al. The importance of academic literacy for undergraduate nursing stu-
dents and its relationship to future professional clinical practice: A systematic review. Nurse Educ Today. 2018;60:84—91. https://doi.org/10.1016/].
nedt.2017.09.020 PMID: 29055236
14. Hallsten S. Ingenjorer skriver: verksamheter och texter i arbete och utbildning. Acta Universitatis Stockholmiensis. 2008.
15. Harran M. Dominant feedback practices: shaping engineer literacy perceptions. Journal of Engineering, Design and Technology. 2011;9(1):85-109.
https://doi.org/10.1108/17260531111121486
16. Ask S. Fran tal till text i polisstudenters PM: Linnaeus University; 2021.
17. Christidis N, Lindberg V, Jounger SL, Christidis M. Early steps towards professional clinical note-taking in a Swedish study programme in dentistry.
BMC Med Educ. 2022;22(1):676. https://doi.org/10.1186/s12909-022-03727-7 PMID: 36104688
18. Lindberg V, Jounger SL, Christidis M, Christidis N. Characteristics of dental note taking: a material based themed analysis of Swedish dental stu-
dents. BMC Med Educ. 2020;20(1):511. https://doi.org/10.1186/s12909-020-02441-6 PMID: 33327957
19. Dias P, Freedman A, Medway P, Par A. Worlds apart: Acting and writing in academic and workplace contexts. London, UK: Routledge. 2013.
20. Karlsson AM, Makkonen-Craig H. Texts and conversations: traditions and perspectives from Sweden and Finland. Analysing text AND talk FUMS
rapport. 2014;233:1-13.
21. Lindberg V, Jounger SL, Christidis M, Christidis N. Literacy as part of professional knowing in a Swedish dental education. BMC Med Educ.
2021;21(1):373. https://doi.org/10.1186/s12909-021-02800-x PMID: 34238267
22. Christidis N, Tomasson J, Rataghi A, Christidis M. Preparation of dental and nursing professionals within Swedish higher education: navigating
to confidence in literacies and professional knowledge. BMC Med Educ. 2024;24(1):1426. https://doi.org/10.1186/s12909-024-06439-2 PMID:
39658791
23. Dias P, Freedman A, Medway P, Par A. Worlds apart: Acting and writing in academic and workplace contexts. London, UK: Routledge. 1999.
24. Bijorvell C, Wredling R, Thorell-Ekstrand |. Improving documentation using a nursing model. J Adv Nurs. 2003;43(4):402—10.
25. Mathioudakis A, Rousalova I, Gagnat AA, Saad N, Hardavella G. How to keep good clinical records. Breathe (Sheff). 2016;12(4):369—73. https://

doi.org/10.1183/20734735.018016 PMID: 28210323

PLOS One | https://doi.org/10.137 1/journal.pone.0335166  October 24, 2025 12713



https://doi.org/10.1207/s15430421tip4504_11
https://doi.org/10.1207/s15430421tip4504_11
https://doi.org/10.1080/09500780108666803
https://doi.org/10.1016/j.nedt.2011.06.009
https://doi.org/10.1016/j.nedt.2011.06.009
http://www.ncbi.nlm.nih.gov/pubmed/21807442
https://doi.org/10.1016/j.nedt.2017.09.020
https://doi.org/10.1016/j.nedt.2017.09.020
http://www.ncbi.nlm.nih.gov/pubmed/29055236
https://doi.org/10.1108/17260531111121486
https://doi.org/10.1186/s12909-022-03727-7
http://www.ncbi.nlm.nih.gov/pubmed/36104688
https://doi.org/10.1186/s12909-020-02441-6
http://www.ncbi.nlm.nih.gov/pubmed/33327957
https://doi.org/10.1186/s12909-021-02800-x
http://www.ncbi.nlm.nih.gov/pubmed/34238267
https://doi.org/10.1186/s12909-024-06439-2
http://www.ncbi.nlm.nih.gov/pubmed/39658791
https://doi.org/10.1183/20734735.018016
https://doi.org/10.1183/20734735.018016
http://www.ncbi.nlm.nih.gov/pubmed/28210323

PLO\Sﬁ\\.- One

26.

27.

28.

29.
30.

31.
32.
33.

34.

35.

36.

37.

38.
39.

40.
41.
42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.
53.

Bjerkan J, Valderaune V, Olsen RM. Patient safety through nursing documentation: barriers identified by healthcare professionals and students.
Front Comput Sci. 2021;3. https://doi.org/10.3389/fcomp.2021.624555

Gunningberg L, Lindholm C, Carlsson M, Sjédén PO. The development of pressure ulcers in patients with hip fractures: inadequate nursing docu-
mentation is still a problem. J Adv Nurs. 2000;31(5):1155-64. https://doi.org/10.1111/j.1365-2648.2000.tb03462.x PMID: 10840249

Bozbiyik O, Makay O, Ozdemir M, Goktepe B, Ersin S. Improving the quality of operation notes: Effect of using proforma, audit and education
sessions. Asian J Surg. 2020;43(7):755-8. https://doi.org/10.1016/j.asjsur.2019.10.002 PMID: 31653554

Boud D, Ajjawi R, Dawson P, Tai J. Developing evaluative judgement in higher education. London: Routledge. 2018.

Goodlad JI. The scope of the curriculum field. In: Gundem B, editor. Curriculum inquiry: The study of curriculum practice. Oslo, Norway: Pedago-
gisk forskingsinstitutt. 1986. p. 17—41.

Babbie ER. The practice of social research. Australia: Cengage. 2020.
Benner PE. From novice to expert: excellence and power in clinical nursing practice. Prentice Hall. 2001.

O’Connor S, Andrews T. Smartphones and mobile applications (apps) in clinical nursing education: A student perspective. Nurse Educ Today.
2018;69:172-8. https://doi.org/10.1016/j.nedt.2018.07.013 PMID: 30096510

Kendrick A, Cross LA. The practice of note-taking: a concept analysis. Res Theory Nurs Pract. 2024;38(3):424—40. https://doi.org/10.1891/RTNP-
2023-0137 PMID: 39168516

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The REDCap consortium: Building an international community of software
platform partners. J Biomed Inform. 2019;95:103208. https://doi.org/10.1016/}.jbi.2019.103208 PMID: 31078660

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a metadata-driven methodology
and workflow process for providing translational research informatics support. J Biomed Inform. 2009;42(2):377-81. https://doi.org/10.1016/j.
{bi.2008.08.010 PMID: 18929686

Dusol J. The European Code of Conduct for Research Integrity - Revised Version 2023. Berlin, Germany: ALLEA All European Academies. 2023.

Bryman A. Social research methods. Oxford University Press. 2016.

Elo S, Kyngas H. The qualitative content analysis process. J Adv Nurs. 2008;62(1):107-15. https://doi.org/10.1111/j.1365-2648.2007.04569.x
PMID: 18352969

Bloom BS. Taxonomy of Educational Objectives. London, UK: Longmans, Green & Co. 1956.

Bloom BS, Hastings JT, Madaus GF. Handbook on formative and summative evaluation. New York, USA: McGaw-Hill. 1971.

Anderson LW, Krathwohl DR. A taxonomy for learning, teaching, and assessing: A revision of Bloom’s taxonomy of educational objectives: com-
plete edition. London, UK: Addison Wesley Longman, Inc. 2001.

Biggs J, Collis K. Evaluating the quality of learning: the solo taxonomy. New York, USA: Academic Press. 1982.

Biggs J. What the student does: teaching for enhanced learning. Higher Education Research & Development. 2012;31(1):39-55. https://doi.org/10.
1080/07294360.2012.642839

Bazerman C. Scientific writing as a social act: A review of the literature of the sociology of science. New essays in technical and scientific commu-
nication. 2019. p. 156-84.

Turner J. Academic literacy and the discourse of transparency. Students writing in the university: Cultural and epistemological issues. Amsterdam,
the Netherlands: John Benjamins Publishing Company. 2008. p. 149-60.

Christidis M, Lindberg V. Subject-integrated teaching for expanded vocational knowing and everyday situations in a Swedish Upper Secondary
Health and Social Care Program. Vocations and Learning. 2019;12(3):479-98. https://doi.org/10.1007/s12186-019-09225-0

Lindberg V, Eriksson |. Amnesintegrering—epistemiska praktiker inom professionsutbildningar. In: Christidis M, Christidis N, editors. Amnesintegre-
rad undervisning i professionsutbildingar. Malmoé, Sweden: Gleerups Utbildning AB. 2023.

Whitehead D. The academic writing experiences of a group of student nurses: a phenomenological study. J Adv Nurs. 2002;38(5):498-506. https://
doi.org/10.1046/j.1365-2648.2002.02211.x PMID: 12028283

Morehead K, Dunlosky J, Rawson KA, Blasiman R, Hollis RB. Note-taking habits of 21st Century college students: implications for student learn-
ing, memory, and achievement. Memory. 2019;27(6):807—19. https://doi.org/10.1080/09658211.2019.1569694 PMID: 30747570

Emory J, Teal T, Holloway G. Electronic note taking technology and academic performance in nursing students. Contemp Nurse. 2021;57(3—
4):235—44. https://doi.org/10.1080/10376178.2021.1997148 PMID: 34674607

Persson A. Fragor och svar. Orebro, Sweden: Svenska centralbyran. 2016.
Williams A. How to...write and analyse a questionnaire. J Orthod. 2003;30(3):245-52. https://doi.org/10.1093/0rtho/30.3.245 PMID: 14530423

PLOS One | https:/doi.org/10.1371/journal.pone.0335166  October 24, 2025 13713



https://doi.org/10.3389/fcomp.2021.624555
https://doi.org/10.1111/j.1365-2648.2000.tb03462.x
http://www.ncbi.nlm.nih.gov/pubmed/10840249
https://doi.org/10.1016/j.asjsur.2019.10.002
http://www.ncbi.nlm.nih.gov/pubmed/31653554
https://doi.org/10.1016/j.nedt.2018.07.013
http://www.ncbi.nlm.nih.gov/pubmed/30096510
https://doi.org/10.1891/RTNP-2023-0137
https://doi.org/10.1891/RTNP-2023-0137
http://www.ncbi.nlm.nih.gov/pubmed/39168516
https://doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/pubmed/31078660
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/pubmed/18352969
https://doi.org/10.1080/07294360.2012.642839
https://doi.org/10.1080/07294360.2012.642839
https://doi.org/10.1007/s12186-019-09225-0
https://doi.org/10.1046/j.1365-2648.2002.02211.x
https://doi.org/10.1046/j.1365-2648.2002.02211.x
http://www.ncbi.nlm.nih.gov/pubmed/12028283
https://doi.org/10.1080/09658211.2019.1569694
http://www.ncbi.nlm.nih.gov/pubmed/30747570
https://doi.org/10.1080/10376178.2021.1997148
http://www.ncbi.nlm.nih.gov/pubmed/34674607
https://doi.org/10.1093/ortho/30.3.245
http://www.ncbi.nlm.nih.gov/pubmed/14530423

