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Documentation with electronic applications requires nursing competences and there-
fore nursing students need to learn the skill during their studies. There are several elec-
tronic medical records (EMR) in use in health care, which allow nurses to make nurs-
ing care plan according to the nursing process and care classifications. Nursing stu-
dents may train documentation skills with those during their clinical practice periods
but there is not a unique educational application, which could be used in theoretical

nursing courses and especially in nursing simulation laboratories.

The aim of this study was to draw up a requirement analysis for an educational nursing
care plan application for medical and surgical nursing courses in Finland. The devel-
oping process of the nursing care plan application comprised of literature review, soft-
ware and paper prototype designing, validation of the prototype and the designing of
the final prototype version. The functional and non-functional requirements for the
application were produced by content analysis. After the application prototype was
designed in verbal and illustrated presentation, it was evaluated in four validation-
meeting groups. Nursing students (n=3), teachers (n=5), technology personnel (n=2)
and a nurse (n=1) were testing the prototype with talk aloud method. As a result, from
these meetings final version of the prototype was designed. The paper prototype ena-
bles encoding, testing the prototype and further technological development. After-

wards, it is ready for national and international assessment and possible dissemination.

The thesis was produced in collaboration with EU Master Care and Technology Con-

sortium.
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1 INTRODUCTION

Technology in nursing comprises monitoring and graphical interface, telemedicine and
telenursing, and medical devices (Korhonen, Nordman & Eriksson, 2015). Nurses”
skills to master technological equipment and information and communication technol-
ogy (ICT) is necessary. eHealth, nursing information systems and carrying out nursing
care plans are examples of contents that are included in the professional competencies
in nursing (EFN, 2015; Eriksson, Korhonen, Merasto & Moisio, 2015). Therefore, is
required to find and produce innovations, which support students” learning in order to

achieve technological competence before graduating as a registered nurse.

During last decades, electronic documentation is being developed all around the world
and several types of electronic documentation have been designed. At the same time,
conceptual diversity is spread. Concepts as electronic medical record (EMR), elec-
tronic health record (EHR), electronic patient record, educational electronic health rec-
ord (EEHR) and academic electronic medical record are all used describing the elec-
tronic documentation and some of those even from the same point of view. In this
research, all of these different concepts are thought as an electronic documentation
system, which can be used in nursing education as a way of documenting nursing care

plan with electronic devices.

For nursing students, it is significant to understand not only the usage of electronic
documentation system, but also the importance of appropriate documentation princi-
pals and the structure of the nursing care plan included in electronic record systems.
Learning can realize with theoretical studies and in clinical practice periods. Due to
missing clinical practice places, the simulation laboratories can be used in addition of
clinical skills lab as an alternative place for clinical training. The problem is the lack
of training possibilities with electronic documentation in nursing simulation labs
(Curry, 2011; Kowitlawakul, Wang & Wai-Chi Cahn, 2013; Mannino & Cornell,
2014).



The need for improvements in nursing students” documentation skills became realized
to the author in simulation laboratory in medical and surgical nursing course in 2015.
Medical and surgical nursing simulations are about adult patients” care in inpatient
wards and is a part of professional studies where documentation is a very important
component. Documentation in those simulations includes that nursing students find
out patient information and assess the condition of a patient, decide the problem state-
ment and nursing diagnosis, plan and implement the care, and finally evaluate of the
goals status. In the simulation laboratory, students were documenting patient infor-
mation or their findings to the paper forms occasionally, but usually they did not doc-
ument at all. In addition, mentoring nurses from hospitals were complaining students”

skills to use electronic documentation.

Documenting nursing care plan is a common procedure all over the world, which has
similar contents. This research is focusing on documentation only in Finland because
there is no general, structured electronic documentation tool used in nursing education
even the need is obvious, and because of differences in applications which have pro-
duced. Depending on where the documentation is done, there may be additional forms
or included limitations but the structure in the nursing process is the same (diagnosing,
planning, implementing and assessing). The differences between the care plans are the
care classifications, which varies with countries. In Finland, in addition to the nursing
process, the Finnish Care Classification (FinCC) is the main structure in anursing care
plan. For example, in Spain the electronic record system is based on the International
Classification of Diseases (Gonzalez-Chorda et.al, 2014), which is more medical clas-
sification than FINCC. Whereas the American Clinical Care Classification (CCC) sys-

tem resembles more the Finnish classification system (Saba, 2017).

The FInCC consists of three national classification systems, which are The Finnish
Classification of Nursing Diagnoses (FICND), interventions (FICNI) and outcomes
(FICNO). In Finland, in repeated survey of physician’s experiences of electronic pa-
tient record (EPR) systems the most popular and common ones were studied. Even the
FinCC was as a basic structure to document the nursing care plan, all systems were
experienced unstable, slowly responding, unclear and illogically organized. (Vain-
lomaki et.al, 2014) Because of functional challenges and the amount of costs, the in-

tended use of these EPR systems was intentionally excluded in this research as a base



for developing a nursing care plan application and the interest was to develop a unique

educational application.

2 PURPOSEOF THE STUDY AND RESEARCH QUESTIONS

The purpose of this study was to draw a requirement analysis for an electronic nursing
care plan application aimed to assist nursing students in documentation in nursing sim-
ulation labs. With the assistance of the application nursing students™ skills to use elec-
tronic documenting, plan patients” care and furthermore their clinical decision-making
skills can be improved which are consequently adding the patient safety and the quality

of care offered by graduating nursing students.

The aim of this study was to draw up a requirement analysis for an educational nursing
care plan application for medical and surgical nursing courses in Finland. The func-
tional features were aimed to be charted and described as accurately and fairly, as pos-
sible. Based on the requirement analysis, a generation of a prototype of that application
was designed. The prototype enables encoding, testing the prototype and further tech-

nological development.

The main research question was:
What kind of educational nursing care plan application assists nursing students to learn

electronic documentation in medical and surgical nursing in Finland?

Sub questions were:

» What are the relevant contents in a nursing care plan application in medical and sur-
gical nursing in Finland?

» What are the functional requirements for the application’s use?

» What is the usable appearance for the application?



3 DOCUMENTATION AS NURSING COMPETENCE

3.1 Nursing education and prospected competences

Nursing education has experienced several changes since Florence Nightingale’s first
nurse training school at St Thomas™ Hospital in London 1860, which was more like
apprenticeship education. Little by little, nursing education transferred closer to higher
education. In 1923 the first university school of nursing became in the United States,
in 1956 the first department of nursing studies was established in UK, and in Australia
the first nursing course was commenced in 1974. (Wikipedia, 2017) In Finland nurses”
education moved slowly from schools to institutes, and finally to universities of ap-

plied sciences as an experiment in 1991 (Korte, 2013, 7).

According to the Merriam-Webster Dictionary (2017) a registered nurse (RN) has
graduated from anursing program and qualified for registration in order to obtain nurs-
ing license by a state authority. First registered nurses were graduated in New Zealand
in 1901 (Kirkman, 2017). There are still worldwide differences with educational level.
According to Nursing and Midwifery Board of Australia (2017), nurses’ registration
has been at a national level since 2010, where the educational requirements are at the
level of Bachelor's degree. The Bachelor of Science in Nursing (BSN) or Bachelor of
Nursing (BN) is an academic degree in the science of nursing. The Bachelor level is
required in Canada, except for Quebec (Canadian Nurses Association, 2017). In the
UK, all nurse-training programs must be at degree level since 2013 (Nursing & Mid-
wifery Council, 2017). In the US, a registered nurse has completed diploma program
and the examination for initial licensure but the Bachelor degree is not required in all
states. There are other requirements also, which vary by state. (National Council of
State Boards of Nursing, 2017)

In Finland, the Degree Program in Nursing leads to a Bachelor of Health Care degree.
The education consists of 210 ECTS credits and lasts 3.5 years. The curriculum con-
sists of basic (27 cr), professional (83 cr), and elective studies (10 cr), and supervised
clinical practice (75 cr). Thesis (15cr) is included to clinical practice studies. (SAMK,

2017) In addition to the national laws and orders, nursing education is based on the
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directive 2005/36/EU of European Parliament and Council, which was modernized in
directive 2013/55/EU. (Finnish Nurses Association, 2017; Eriksson et al, 2015, p. 12-
13) The professional competence of a nurse responsible for general care (180 credits)
was defined in Finland in 2015. According to the directive 2013/55/EU, the education
needs to last at least three years and include 4 600 hours of education. Therefore, the
Finnish education is 30 ECTS credits broader than the directive requires. The addi-
tional 30 ECTS credits are meant to deepen the nursing knowledge and competence.
(Eriksson et al., 2015, p. 12-13)

The European Federation of Nurses Association (EFN) gave guidelines for implemen-
tation of Article 31 of Directive 2013/55/EU into national nurse education programs.
Competency area 4 is about communication and teamwork, where the contents are for
example: e-Health and ICT, and health and nursing information systems. Potential
learning outcomes are comprising skills to use IT systems in healthcare systems and
apply healthcare technologies, and information systems. Competency area 6 is about
nursing care, which is divided into theoretical education and training, and practical-
clinical education and training. The content “Nursing process and documentation” in-
cludes potential learning outcomes concerned in identifying the conceptual framework
for nursing care and carrying out care plans. From practical-clinical point of view, this
means establishment of a nursing care plan and its implementation to different patient
cases. (EFN, 2015) Based on these EFN guidelines the professional competence of a
general nurse in Finland consists of nine competencies. Social and health care envi-
ronment-competence includes the use of technology in patient care. Contents of this
are the use of care and monitoring equipment, and the use of patient record systems.
Clinical nursing-competence includes care classification systems and national stand-
ardized electronic nursing documentation as a base of nursing documentation. (Eriks-
son etal., 2015) These contents reflect the idea of three-dimensional definition of tech-
nology in nursing where technology in nursing comprises monitoring and graphical

interface, telemedicine and telenursing, and medical devices (Korhonen et al, 2015)

The Finnish Nurses Association (FNA) published eHealth Strategy 2015-2020 in
2015. The purpose of it was to describe the nature of the digitalization in nursing both
in national and international level and to strengthen the role of nurses in developing

and implementing eHealth services. Strategy listed ten main aims, which include e.g.



educational point of view, and six elements, which include e.g. digital services as nat-
ural part of a nurse’s job. Objectives that have set there comprises the reform of edu-

cation, previous practices, internal processes and e-services. (Ahonen et al, 2015)

Technological skills that nurses need when taking care of patients can be taught in
different ways. Nurse faculties in universities of applied sciences are expected to pro-
vide learning experiences for nursing students that incorporate student-centered and
patient-focused learning activities into their teaching. According to Risling (2017)
there are healthcare technology trends of the next decade, that nursing educators could
utilize in teaching. These trends are: 1) expanded electronic health record use and in-
teroperability, 2) increased influence of technology wearables, 3) Big data and data
analytics, and 4) patient engagement. The need to improve nursing education and find
more real-time solutions to learning environments, which produce students” skills to
use different technological equipment and devices, is therefore coming more and more

important.

3.2 Nursing care plan

A written nursing care plan is a plan for patients/clients/family to have standardized,
evidence-based, holistic care that they need or may need. It provides care with ethical
principles such as continuity, safety and quality of care. It promotes a documentation
process where the needs or problems of the patient are identified, solutions discovered
and needs or problems resolved or prevented and assessed by the nurse. A nursing care
plan includes the nursing process components: 1) assessing and diagnosing, 2) plan-
ning, 3) implementing, and 4) evaluating phase. (Liljamo, Kinnunen & Ensio, 2012,
p. 14-18) These steps may have presented also in five steps, in which case the first
phase is divided into two; 1) assessing and 2) diagnosing. The other steps are kept the
same. (American Nurses Association, 2017) These nursing process phases are the

same than the nursing decision making phases (Liljamo et al, 2012, 10)

In assessment and diagnosing phase nurse collects and analyzes data about a pa-
tient/client/family from holistic view. Planning phase includes decision making of the

needs or problems for the care with the patient/client/family together, prioritizing the



needs, setting measurable and achievable short- and long-range goals for the care, and
choosing the possible interventions. Implementation phase is the phase where the pre-
viously planned interventions are implemented. The need for care, set down goals and
effectiveness of the implemented care are assessed in the evaluation phase continu-
ously and when the care period is finished. After evaluation, the plan is modified as

needed. (Liliamo et al, 2012, p. 13; American Nurses Association, 2017)

Developed electronic health record (EHR) systems have influenced nurses to docu-
ment data in electronic records instead of paper-based nursing care plans. Nursing fac-
ulties need to prepare nursing students to incorporate the nursing process into caring
for patients, teach to understand the importance of identifying patient data and docu-
ment it to patient records (Pobocik, 2014).

3.3 The Finnish model of Standardized Documentation

The nursing process is used as a framework for nursing documentation. In order to
standardize electronic nursing documentation and its terminology, care classifications
are needed. Several different classifications such as the International Classification of
Nursing Diagnoses (NANDA-I) or the International Classification for Nursing Prac-
tice (ICNP) have been used for the nursing documentation purposes. (Hayrinen, Lam-
mintakanen & Saranto, 2010). In the Spanish research of Gonzalez-Chorda et.al.
(2014) the electronic record system was based on the International Classification of
Diseases, which is more medical classification than ICNP. Whereas the American
Clinical Care Classification (CCC) system provide the nursing care components as a
framework for classifying (Saba, 2017). Challenges to develop classification for mul-
tiprofessional use are recognized. Healthcare leaders may overlook the value of termi-
nology and classification, nursing and non-nursing terminology and classification sys-
tems may differ, and the EHR system may not be adapted with other healthcare pro-
fessionals. (Strudwick & Hardiker, 2016)

The Finnish model of Standardized Documentation is based on the World Health Or-
ganization’s (WHO) nursing documentation model. It encompasses the nursing pro-

cess and the Finnish Care Classification (FinCC). It was developed as a part of national



electronic health record project. The Finnish model consists of four phases of nursing
process: 1) data collection and needs/problems assessment 2) nursing diagnoses and
goals for the care, 3) planning and implementing nursing interventions, and 4) evalu-
ation of the outcomes. It also consists of the nursing summary and the intensity of the
nursing care. Nursing diagnoses and goals for the care are documented using the Finn-
ish Classification of Nursing Diagnosis (FICND). Nursing interventions are docu-
mented using the Finnish Classification of Nursing Interventions (FICNI). The evalu-
ation of the outcomes is documented using the Finnish Care Classification of Nursing
Outcomes (FICNO). Nursing summary comprises all the important information con-
cerned the care period. The intensity of the nursing care is documented using the Finn-
ish Oulu Patient Classification. (Hayrinen et al, 2010; Liljamo et al, 2012, p. 10-19;
Nykanen, Kaipio & Kuusisto, 2012)

FICND and FICNI have similar hierarchical structures consisting of 17 Care Compo-
nents, which present patient’s holistic needs or problems. Under components, FINCD
includes 88 main categories and 150 sub-categories and FICNI includes 127 main cat-
egories and 180 sub-categories. FICNO is for evaluating the outcome of the care pro-
cess in relation to the need of the care. Therefore, the scale is simple: improved, stabi-
lized and deteriorated. Nurses document patient care plan using components, catego-
ries and sub-categories by selecting options from a list, and writing additional narrative
text to give descriptive data. The intensity is describing patient’s dependence of
nurse’s work contribution and is therefore describing, how demanding the care is.
(Hayrinen etal, 2010; Lillamo et al, 2012, p. 10-19; Nykénen et al, 2012)

3.4 Teaching documentation in nursing education

Learning of nursing is a slow process of internalization where theoretical knowledge
is a base to build own competence in nursing. When nursing student master theoretical
knowledge, it enables student to use it in different nursing situations, where practical
and theoretical knowledge are in intense interplay with each other. (Havukainen, 2003)
Nurses need increasingly skills to use information and communication technology
(ICT) and different technological equipment. Using electronic patient record systems

and documenting nursing care plans are included in the professional competencies of



nursing (Brooks & Lynn, 2012; Eriksson et al, 2015) and are therefore crucial issues
for nursing students to train during their nursing studies. At the same time hours that
can be spend for teaching these technical skills are been decreased. Therefore, is re-
quired to find new ways to teach technologic skills and produce innovations, which
support students” learning so that they can achieve technological competence before

graduating as a registered nurse.

Nursing students learn to make a nursing care plan theoretically when implementing
the nursing process and the care classification to fictitious, written patient cases. When
they are training their nursing care plan skills in a simulation laboratory, they usually
use the paper-based system. The idea of using simulation lab as an authentic nursing
ward environment with as real situations as possible, is not been fulfilled then. Build-
ing the simulation environment as same as possible comprises the use of an electronic
documentation application as well (Najjar, Lyman & Miehl, 2015). When nursing stu-
dents are documenting with paper and pen, they do not adopt the use of electronic
patient record system during their studies at the university, but during their practical
placement periods or not until they have graduated. Students” lack of documentation
competence causes extra work to nurses who are mentoring students during their train-
ing periods or familiarizing graduated nurses to their tasks (Miller etal, 2014). Nursing

education in this case has not developed synchronously with nursing reality.

An academic electronic medical record (EMR) is a computerized system, which is
usable in nursing education. It contains features of EMR such as patient assessment
and decision making which are required in clinical practice. According Gardner and
Jones (2012) there are issues to take account when planning the implementation of an
academic EMR to nursing education. The simulated documentation is effective to im-
plement throughout the nursing curriculum. In addition, the identification of the ex-
pected outcomes as well as possible pros and cons and budgeting are important to
consider ahead. There are already fully functional academic EMR systems, which are
quite similar to those used in hospitals but those are more expensive than simulated
charting programs developed by educational publishing houses. When deciding the
system, it is efficient to choose the one that can be integrated into variety of classroom

settings, including simulation.



There are several types of electronic medical records (EMR) in use in the health care
sector and it is impossible to prepare students for each of them (Gardner & Jones,
2012). Significant for students is to understand the importance of appropriate docu-
mentation principals and the structure of the nursing care plan included in electronic
record systems, and learn to find information from it and to write new data to it. Part
of learning can realize with theoretical studies such as familiarizing to the contents of
anursing care plan, but as important part as that is to learn employing it, and in nursing
education that can occur in clinical practice periods and in simulation laboratories. The
problem is that there is a lack of training electronic documentation in nursing simula-
tion labs (Curry, 2011; Kowitlawakul et al, 2013; Mannino & Cornell, 2014) due to a
missing nursing care plan application with proper functions for educational needs. Ed-
ucational EMRs are used only in few nursing faculties because of the costs of the in-
stallation and maintenance, the lack of adequate training and continued support from
the academic faculty (Brooks & Lynn, 2012).

According to Spencer and Lunsford (2010), nursing students learn documentation
when caring the patients. This in educational environment may stand for practicing in
clinical periods with an application at bedside (Choi, Lee & Park, 2015) or in simula-
tion laboratory also. There are some nursing faculties, which have incorporated elec-
tronic documentation into simulation, and due to documentation’s, skills of nursing
students” are been enhanced. Simulated E-health Delivery System (SEED) helped ma-
jority of participants in University of Kansas School of Nursing to understand nursing
process and clinical documentation. Realism of the training with EMR in simulation
labs improved students” learning and helped them to concentrate more to patients in-
stead of computers (Lucas, 2010). An educational electronic documentation system
(EEDS) includes the basic care classification features and allows nursing students to
create nursing care plans and document the care in it. The use of EEDS improved
students™ skills to identify nursing diagnosis, and furthermore developed their clinical
reasoning and their higher-level thinking skills. (Pobocik, 2015) The Electronic Health
Record for Nursing Education (EHRNE) successed to promote students™ attention of
electronic documentation (Kowitlawakul et al, 2013) and students” documenting skills
improved by electronic application’s use in simulation (Kowitlawakul et al, 2013; Jan-
sen 2014; Mannino & Cornell, 2014; Bowling, 2016). Using at least some type of



electronic health record system in simulation is important for students to train docu-
mentation (Jansen, 2014; Mannino & Cornell, 2014; Bowling, 2016).

Because EMR and clinical practices are constantly changing, both nursing students
and the nursing faculty are needed to be informed of the modifications. Due to an
academic medical centre with nursing faculty developed an online education program.
It was placed outside the centre’s firewall, which gave an opportunity to use it from
the nursing faculty’s computers. Only the faculty members could access, not the stu-
dents. Both privacy and confidentiality were taken into consideration when each mem-
ber needed to have their own account and a password. With the program, the faculty’s
members could access new information in practice and EMR and thus keep their stu-
dents up-to-date. (Schumacher & Twedell, 2010) The program was a good example of
co-operation, which benefits the clinical practice as well. Another good example of
collaboration was development of an EHRS teaching tool for a module of home care
documentation in nursing education. It was based on the Outcome and Assessment
Information Set (OASIS), which is a complex system of a group of data elements and
therefore difficult to teach, but is free of charge, which is important aspect for the
faculty. The simulated scenario was designed in written and audio format, which
helped students in their clinical reasoning and due to documenting. Because of using
EHRS, students reported that they understood home care documentation better than
before and improved their documentation skills. (Nokes et al, 2012)

The framework, which is used in electronic documentation, influences the quality of
nursing information (von Krogh, Naden & Aasland, 2012). In Finland, Vainioméki et
al. (2014) repeated a survey of physician’s experiences of EPR systems by brand in
2014. Even the survey was addressed to physicians, the results are consistent with
Hayrinen et al. (2010) and Nykénen etal. (2012). The brands that were examined were
the most popular and common ones: Effica, Pegasos, Grafical Finstar (GFS), Mediatri,
Uranus and Esko. The users found the systems unstable and slowly responding. Even
the FinCC was the framework to document the nursing care plan in every EPR system,
it was experienced too detailed, multi-layered and difficult to use, unclear and illogi-
cally organized in all of those systems. (Nykénen et al, 2012). The lack of remarks in
nursing care plans may be due these challenges or the need for further training
(Hayrinen etal, 2010).



4 REQUIREMENT ANALYSIS

A requirement for an application is a technical and functional need that a design or
product must be able to perform. The requirements describe characteristics, capabili-
ties, and quality of the design for it to have a meaning to the user. A systematic re-
quirement analysis also known as requirements engineering, is the process where the

expectations are determined for a design.

Requirements are divided into several groups or classes based on the context where it
is applied. Requirements for the software engineering process are usually divided into
functional and non-functional requirements. Functional requirements specify some-
thing, which the system is expected to or should do, or specifies a behavior or a func-
tion of the system. Non-functional requirements describe how the system should work
or behave, or as quality attributes for the system, and hence specify criteria that judge
the operation of a system. (Friman, 2014, p. 13-15; Eriksson, 2012) Non-functional
requirements set conditions and boundaries to the system, and due to their importance,
these non-functional requirements may require overruling some functional require-
ments. Limitation is more like aspecial requirement. It can be part of a requirement or
it can be presented as a unique requirement, or linked to some other requirements.
Typically, limitations are finally and therefore any negotiation with their importance
IS not possible. (Friman, 2014, p. 14-15)

4.1 Methods

A software process is a process where different, required activities are set for a struc-
ture to attain new or modified software system. According to Sommerville (2015), all
software processes involve following phases:
1. Specification, where the needs and expectations are gathered, discussed and
defined
2. Design and implementation, where the organization of the system is defined
and the system is implemented
3. Validation, where the system is checked that it does, what the users expected

4. Evolution, where the system is changed due to users changed needs



In this research the specification was done with the literature review, where an over-
view of what was currently published in empirical studies about electronic documen-
tation and nursing care plan applications used in nursing education, what were the
functional requirements for their usability especially in nursing simulation labs, and
what were their appearances was obtained. The articles, which were chosen in the lit-
erature review, were analyzed with the content analysis. It is a heterogeneous set of
techniques for interpretations of documents. It was applied to analyse and understand
the contents, and reform categories. These categories were the building blocks for the

application.

Software prototyping is away of simulating the product and in addition allowing users
and developers to evaluate the products usability. Based on the requirements, the paper
prototype was developed. The paper prototype is a technique that consists of creating
drawings, which can be made by hand or computer. These drawings of user interfaces
enable them to be rapidly designed. (AAL, 2015; Mifsud, 2012) In validation meetings
with participants from different user and professional point of views, the results of
produced requirements were reviewed, evaluated and specified, and prototype’s usa-

bility was assessed. Based on the feedback, the final prototype was designed.

4.1.1 Literature review

The literature search focused on library databases, which were found in a subject area
of nursing and wellbeing. The articles were selected based on the title or the text from
the abstract or summary. The Finnish scientific databases, Finna and Medic includes
references from Finnish medicine and nursing literature. The search terms “potilas” +
“tieto” + “jarjestelmd” (patient + data + system) with no time range or other limitations
to narrow the search gave 253 hits. Any of those hits were useful because those were
not discussing about educational electronic systems, only electronic documentation

systems used in hospitals.

Afterwards, the search was limited to studies that met the following criteria: a) written

in English, b) published over last ten years, c) included only nursing empirical studies,



d) published with full text, e) peer reviewed, and f) available in electronic version or

via library. These criteria were the same at the end of the search process.

The search process with international electronic databases included PubMed,
MEDLINE, EBSCO (Academic Search Elite) and ScienceDirect. PubMed is a com-
prehensive database, which includes references from medicine and nursing literature.
MEDLINE is a bibliographic database of life sciences and biomedical information
covering nursing and health care as well. Both PubMed and MEDLINE are known as
reliable databases. Used combinations of search terms were “electronic documenting”
AND “nursing”, “nursing” AND “education” AND “document®*” AND “electronic”,
and “electronic health record” AND ‘“nursing” AND “education”. Article was ex-
cluded if it was not linked to nursing education or it was not discussing issues con-

cerned in this study. Therefore, only two articles were selected.

EBSCO has multi-disciplinary references and full text databases including Cinahl. Ci-
nahl is a database, which includes references from health care and nursing literature.
The search terms were “electronic documentation” and following combinations: “pa-
tient care plan” AND “electronic” AND “education”, “electronic medical record”
AND “nursing education”, ‘“documentation” AND “nursing education”, “electronic
health records” AND “nursing education” AND “simulation”, “electronic documenta-
tion” AND “simulation”. As a result, 11 articles that were selected discussed about
electronic documentation systems and their usability whether among nursing students

Or nurses.

ScienceDirect is a database, which has scientific and medical research journals and e-
books, which are grouped into four sections. The Health Sciences is one of those sec-
tions. The search was limited to previous criteria and with one added criteria, which
was that the articles concern only nursing and health professionals. The search term
combinations were “electronic documentation” AND “nursing education”, “electronic
medical record” AND “nursing education”, “electronic medical record” AND “simu-
lation”, “electronic health record” AND ‘“education”, ‘care classification” AND “doc-

umentation”. Only 10 articles were included based on their descriptions in the title,



summary or abstract. These articles were discussing documentation in nursing educa-
tion from different point of views, and were not duplicates for previous selected arti-

Cles.

The search results, including the search terms and their combinations, databases, the
number of hits and, selected articles, are described in the Table 1. Articles, which were

screened, were 1570 in all.



Table 1. The table of the search results. It includes the search terms and their combinations, hits and selected arti-

cles.
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Twenty-three articles were read more carefully through. The articles” contents were
analyzed and evaluated from the viewpoint of the research questions. If those were not
answering to any of these questions or were not adding new perspectives or confirming
previous outcomes, article was excluded. As a result, the quality of 15 articles were
assessed (n=15). The articles were categorised by the description of the methods into
reviews, qualitative and quasi-experimental studies, and text and opinion papers.
These categorised articles were evaluated with the Critical Appraisal tools (Joanna
Briggs Institute, 2014). Descriptions of those articles’, including authors” names, pub-
lication countries and years, the purposes and aims of the studies, data collection and

analysis methods, and main findings, are introduced in the Appendix 1.

The evaluation of the articles deduced disapprovement of 2 articles and hence 13 arti-
cles (N=13) were analysed for the requirements. A summary of the evaluation of the
articles, which were assessed with the Critical Appraisal Checklists, is presented in the
Appendix 2. The summary includes authors” names, the publication year of the article,
the research method, the scale of the assessment process, and the result of the evalua-
tion. The assessment scale was: an answer “yes” got 2 points, an answer “no” did not
get any points and if the answer was unclear, it got one point. An example of the scale
is 14/22, where the max points are 22 including 11 questions. The number of questions
were depending on the research design. The whole process of the literature data selec-
tion is presented in the Figure 1.



SAMK’s library’s databases in No limitations
theareaofnursingand | —)
wellbeing
the Finnish scientific All 253 articles were excluded
databases FINNA & MEDIC; mmmm=) | based on the title or the text

Limitations to the search

SAMK's international
electronicdatabases (eg.
PubMed , MEDLINE); 378 hits

| 569 articles were excluded be-

cause of thetitle, text or duplicates

376 articles were excluded be-
cause of the title, text or duplicates

EBSCO; 580 hits

One additional limitation

347 articles were excluded be-
ScienceDirect; 357 hits cause of the title, text or dupli-
cates

23 articles were read more ‘{ 8 articles were

detailedand compared to

researchquestions excluded

15 articles were analysedand
evaluated with the Critical
Appraisaltools (JBI,2014)

13 articles were used for the
requirement analysis

Figure 1. The process ofthe literature data selection.

4.1.2 Software design requirements based on content analysis

There are several different software process models to adapt for software development,
such as the Waterfall, Agile, and SCRUM. The models are presenting the process as
an abstract way and all from particular perspective. (Garcia, 2016; Sommerville, 2015)

Because in this study, the objective was to develop arequirement analysis for a nursing



care plan application for educational use and there was not any previous app to rede-

sign, the general model of the design process was chosen as a starting point.

A general model of a software design process is structured from three parts: design
inputs, design activities and design outputs. Design inputs are descriptions of require-
ments and information that are needed before further designing. It includes following
information: data of the platform, specified requirements and data description. Design
activities include information from architectural, interface and component design,
which formulate the data for the database design. Architectural design explains the
overall structure of the system, the main components, their relationships and distribu-
tion. Interface design defines the interfaces between the components of the software.
Component design includes the design of every component and their ways of operat-
ing. Therefore, these three designs form the database design, which includes designing
the structure of the system and how it is presented. Design outputs incorporates the
architecture of the system, database, interface and components specifications. (Som-
merville, 2015)

The literature review produced 13 articles answering to the research questions. The
qualitative content analysis, which is presented here, consisted of systematic text anal-
ysis with inductive approach. The step model of this inductive category development
is presented in the Figure 2. The process, not a theoretical base, guided the research

questions. (Mayring, 2000)



‘H Research question, Objekt
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categories

Determination of category definition (criterion of
selection) and levens of abstraction for inductive

N |

categories

Step by step formulation of inductive categories
out of the material, regarding category definition
and level of abstraction
Subsumtion old categories or formulating new

.

50% of the matenal

Revision of categories after 10 —

v

formative check
of reliability

v

Final working through the texts '—»

summative check
of reliability

‘—.

Interpretation of results, ev. quantitative steps
of analysis (e.g. frequencies)

Figure 2: Step model of inductive category development (Mayring, 2000)

The content analysis included that the articles were read several times and notes were

made based on the research questions. These notes were collected and written down to

post it -stickers. These stickers (121 stickers in all) were organized to three categories

based by sub-questions of the research. The stickers were arranged by their meanings

and interpretations to sub-classes, and these sub-classes were organised again to bigger

headings, categories. An example how the content analysis proceeded, is presented in

the Table 2.

Table 2. An example of the formulation process ofthe contentanalysis.
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Answers to the first sub-question produced four main categories: nursing process, clas-
sification system, patient information and nursing components. These categories were

all functional requirements for the application design.

As an architectural design, the first sub-question’s categories and their components
formed the overall structure of the system. Those were part of functional requireme nts
for the software design. The structure of the software was based on the Finnish Model
of Standardized Documentation, which included both nursing process and care classi-
fication, which in this case was the Finnish Care Classification (FinCC). Patient infor-
mation included patient identification and history. Nursing process started from as-
sessing the need for care, defining the need and setting goals for the care and in this
phase, the Finnish Classification for Nursing Diagnosis (FICND) was used. Process
continued with planning and implementing the care and during these phases, the Finn-
ish Classification of Nursing Interventions (FICNI) was used. The evaluation of the
care finalised the process and the Finnish Classification of Nursing Outcomes
(FICNO) was used. After the care is finalized, nursing summary can be written. The
structure and terminology presented was compatible with the patient data system in

the current nursing environments.

In the screen, the formulated parts had pull-down menu except the patient information
and nursing summary. Patient information was a box where was possible to write down
free text such as patient history. Only the identification and risk factors such as aller-
gies were always in sight. Nursing summary was a page with free text. The pull-down
menus contained components, categories and sub-categories derived from FinCC.
Choosing certain component effected to the choice of category and those effects fur-
ther to the choice of sub-category. Near these pull-down menus were empty boxes
where to type freely additional text from patient’s problems/needs, interventions and
assessment. Documenting the patient care plan requires continuing process, which
means that usually interventions require diagnosing done before and evaluation re-
quires that interventions have written before. According to Hayrinen etal. (2010) there
could be possible to record the performed interventions before nursing diagnosis. Es-
pecially in an acute care setting, this is usually the order that happens in clinical situa-

tions. In the application, the order was not forced to proceed in a structural manner.



Answers to the second sub-question produced two main categories: documenting as a
process (functional requirements) and technical issues (non-functional requirements).
Documenting as a process was formulated from following contents: documenting en-
vironment, usability from faculty’s, instructors” or users” point of view, and additional
documents. The application was designed for documentation in simulation laboratory
but it was possible to use in other premises also. Documentation can happen in real-
time during simulation scenarios. From faculty’s point of view the price was important,
and due the application was developed in co-operation with the faculties of the same
University of Applied Sciences, the costs could be reasonable both in the development,
implementation and maintain phase. The application was easily modified and custom-
ized when it was ruled by the developed university. From instructors” point of view, it
was important that the features could be turned off until needed. Students in the first
nursing skill course do not need features, which are performed in the professional

courses later in the curriculum.

From users” point of view, there were several important usability requirements. The
application needed to be simple to use without unnecessary clicks, hence the structure
needed to be clear, logic, organized and present essential aspects. It also needed to be
easy to understand and navigate through. Remarks were expected to write quickly and
both in Finnish and English because of international nursing curriculums. Documented
nursing care plans and added forms are allowed to save a file under a different file
name, because then those can be re-opened, and sent to students” email accounts for
further use. Documents can be recorded and printed. There can be added additional
forms, scales or tables for documenting extra information of patient’s physical, mental
or social needs and condition, or assessing provided care. These additional contents

could be customized to fit the nursing course modules.

Non-functional requirements were including requirements that included information
of devices, connections and their usability. The application should fit in within the
technical environment of SAMK and stand on SAMKSs server. The program needed to
be web-based and wirelessly loaded from SAMK’s app store without any costs to stu-
dents. The program was usable with computers, laptops and mobiles at the bedside in
the simulation room or in other classes. Students and faculty could log in with the same

campus logon that they use in other occasions, because any real-time information with



actual patients” data is not used, and therefore legislations and rules of patients” privacy
and confidentiality are not threaten. Information from the sensors of human-patient
simulator (RFID-tags in patient bracelet) and monitors could be transferred automati-
cally (no browser) in the future. The staff from technology faculty will update the ap-

plication.

Descriptions to the third sub-question were examples of the overall structure of the
system, the components and their relationship. These are presented with pictures.
Nykénen et al. (2012) introduced an example interface for a nursing documentation
system, which had a place for patient’s identification, additional information from the
patient and notes. There was also place for date and nurse’s identification. Patient”s
history and nursing summary were missing from this version. The structure was based
on nursing process and FInCC. Planning, interventions, and evaluations were both
planned to include drop-down menus and place for free-text. An example scenario

from this version is presented in the Figure 3.

Nursing documentation
Patient name: First name, Last name Additional patient information: Notes / messages:
Social security number: XXXXXX-XXXX
Age: XX years
DOC‘OT‘S nrdsrs: RKRXRKAKKRRKKK KKK AKX XXX
Date: | Time: Uml:[ ]V] Nurse:l [v]
Planning
Needs nent: I Planned
Gomponent: W interventions:
Category: A 4
Subcategory: W Component: v
Care aims: [ l Category: v
} Component: I lV] Subcategory: v
Action Component: A\ 4
Interventions: (o Vv
Subcategory: A 4
Evaluation [ ] V] Component: v
Outcomes: Category: W
Description: =
il I I Subcategory: \ 4
Save ] Add New Entry | Cancel |

Figure 3. An example scenario from a nursing documentation systemby Nykéanen, Kaipio & Kuusisto
(2012).

Nokes et al. (2012) presented a screen shot (Figure 4) from their developed tool to
teach home care electronic documentation skills to undergraduate nursing students in

USA. The structure was based on the OASIS, which includes the core items of an



assessment for a home care patient. It can be used for clinical assessment and care
planning but the actual nursing process with the four phases is not clearly notified. The
scene from the visit was formulated from patient’s identification and history data (di-
agnosis, medications, prognosis, activities, allergies, functional limitations, mental sta-
tus, nutritional requirements, safety measures, supplies, discharge plan), which was
more from medicine viewpoint than nursing, and data from the visit's frequency and
duration. Goals for the care and documentation of the visit was presented in other
screen, as well as conclusions. Documentation was done to word-version and there
was not used any drop-down menus.

Nurse Sullivan will view the Plan of Care I
to review the medicel treatment orders.

DIAGNOSES
1. 6828 CELLULITIS/ABSCESS
AR'Y

FROTONIX
ASPIRIN 81 MG,
UPTOR dose

PROGNOSIS
Fau. Known by - Patiert. Famiy

IACTIVITIES PERMITED

Independent 3t Home, Cane

ALLERGIES
No Known Aesgies frkal

FUNCTIONAL LIMITATIONS
A dy Gt

ar 1 tab, g
ordeted a5 10 mg. od.

Onerted
NUTRITIONAL REQUIREMENTS
Prescsibed Diet. Low Fat. Low Cholesterol
SAFETY MEASURES
Remove Envionmental Bamers, S
SUPPLIES
Ordeted Conform (King|-11/28/2007. Gauze-11/28/2007. Gloves-11/28/2007, Steslle Barmess11/28/2007. Normal Salkne11/28/2007. Tap
DISCHARGE PLAN
Sell Care

ty Supervizion, Cardiac Precaubons

olf Car
SERVICES
SKILLED NURSING
Visit Frequency and Dwation: To vist 01 1o 03 bmes per Weeks lor 09 Weeks
1

[[Temack |f |
} Carchiac Instabilty — = s
l__Asaezs Nead Eoc Aide. l,, i

Figure 4. A screen shot from a home care electronic documentation application for undergraduate nurs-
ing students by Nokes etal. (2012).

Electronic Health Record for Nursing Education (EHRNE) was the first software pro-
gram, which was developed for use in nursing education in Singapore (Kowitlawakul
et al, 2013). The program was built in seven main tabs: admission, nursing assessment,
measurements, downloadable forms, vascular access, nursing notes and case studies
(Figure 5).



EHRNE - Electronic Health Records for Nursing Education @@
Admissien Downloadable Forms | Vascular Access | Nursing Notes || Case Study |

Search Patients By
) Patient 10
&) Patient Mame Admission

O Caie Na

JS

Measurements

Capyright by Alee Lee Center for Mursing Studies, NUS and Develaped By | niegrated Health Information Systems {|HS] 2012

Figure 5. The screen in EHRNE were the seven main tabs are presented in the upper part of the page
(Kowitlawakul, Wang & Chan, 2013).

Admission history included the data from the patient (Figure 6). There were docu-
mented demographical data, the reason for the patient to seek care, patient’s care and
family history, and psychosocial condition. In EHRNE the patient is seen as a person
with physical, mental and social aspects. Nursing assessment was based on a head-to-
toe assessment (neurological, respiratory, cardiovascular, gastrointestinal, urinary, re-
productive, musculoskeletal, skin and incision, head and neck, eyes and ears), and psy-
chosocial assessment. All these different parts of assessment had their own screen.
Measurements included vital signs, pain assessment, body measurements, intakes and
outputs, and glucose monitoring. These several parts were documented in additional
forms, aswere the other downloadable forms such as medication list also. EHRNE had
different patient cases. Patient’s background data had an identification data and a de-
scription of the patient and his/hers condition with measurement results (Figure 7).
Nursing process was quite unclear and care classification was lacking. However, the

structure was logic, clear and easily used because of separated forms and blocks.



Demographical Data | Reasons for Seeking Health Cars | Past History | Family History | Psychasocial
Mame: |

NRIC: |

Address:

Phone: |
Gender: "l
Marital Status: "l
Birth Date: Friday , August 17,2012 ..|
Flace of Bith: |
Ethnic Background: ~'|

Education Level:

Cccupation: |

Emergency Contact Person: |

Religion: |

Others:

s

Figure 6. Anexample of admission history part of the EHRNE (Kowitlawakul, Wang & Chan, 2013).

T 3

LEE HONG
S1234567B Chinese Female Movember 26, 1947 65
| Backgraund | Neurological Signs | Vital Signs | Intake | Output| ¥-RayResul | Lab Resut

T HEAD WITHOUT CONTRAST

positive loss of , nulg out bleed,
Technigue: | CT examination of the head was confrast There are no studies
Findings: There are abnomal exra asial fuid collections and hamomhage. There is midline shi. Vantriclar syster emonsrates dilatation. Thare is an
evidentce of acule i The isintact There i a laceration in the left parietal region of the scalp withoul underting

calvarial fractures. The mastoid ain cells are not clear,

X-RAY CHEST - TWO VIEWS

Procedure: | pa inspiration/expiration and lateral chest x-rays were performed.

Figure 7. An example of a case study screen in the EHRNE, where is described the patient’s X-ray
results (Kowitlawakul, Wang & Chan, 2013).

Mannino and Cornell (2014) introduced a documentation software developed by Feeg,
Saba and Feeg (2008), which Mannino and Cornell incorporated into nursing simula-
tion lab in nursing fundamentals course. The software called PC-CCC was designed
according to nursing process and a Clinical Care Classification (CCC). It was an evi-
denced based documentation system available via free download from the internet, and
it had an automated, drop-down menu approach to documenting nursing care plan.



An example of the main user interface from the PC-CCC (Figure 8) demonstrates the
structure of the application and its use. It had blocks for patient’s identification, addi-
tional information from the patient, and visit date. Additional data from patient’s his-
tory and nursing summary were missing. Care category and component, diagnosis,
sub-diagnosis, intervention and sub-intervention were all made with drop-down
menus. There were also place for free-text. Types of nursing action were divided into

four alternatives: assess (A), care (C), teach (T) and manage (M).

5] Patient Care Classification System <

Visitdate: | 6/10/2014| Problemnumber: [ 1 | Patient name: |Mavy Smith E] Patient Datal R'e‘lidn‘ l Close H
Type of Action - Check all that apply,

Care Category [PHYSIOLOGIC [+) L o (8) A Monitor, {Observe [v] (C) Care/Perform/Provide/Assist

Care Component [RESPIRATORY I] M (T) Teach/Educatenstruct/Supervise [ (M) Manage/Refer/Contact/Notify

Diag is [Recpiration Alteration | = : Intervention [Pulmonary Care -

Sub-diagnesis [4irway Clearance Impairment v Sub-intervention | ~

RELATED TO/AS EVIDENCED BY (Signs _Symptoms}: ACTION/RATIONALE/Reference:

|RELATED TO: increased and retained
Isecretions, pneumonia, ineffective cough:
‘E‘ADENCED BY: restlessness, dyspnea,
13a02 91, cyanosis, raleslcracbdes and
mnnmmmman_zum

ltSSESS vital signs, respirations and breath
{sounds, rationale mondoning status
(Cravens Ch 35): TEACH: patient and family
about proper nu?ritlon, to avoid exposure to

Expected Outcome [(1) To improve : ] Actual Qutcome | | [ Resolved
W-
1D Outcome | Action Outcome Date
6/10/2014 Fluid Volume Excess Risk (8) AL-T |Intravenous Care In progress Display | Delete
5 6/10/2014 Individual Coping Impairment ()  AL-T  Spiritual Comfort In progress Display | Delete .
4  6/10/2014 Knowleage Deficit of Disease b (1) T Behavior Care In progress Display | Delste ‘
3 6/10/2014 Cardiac Output Alteration (8) A-M  Cardiac Care In progress Display | Delete
2 6/10/2014 Activity Intolerance () AL-T EnergyConseration In progress Display | Delete ‘
1 6/10/2014 Airway Clearance Impairment (1)  AC-T  Pulmenary Care In progress Dispiay | Delete

Figure 8. An example of the main userinterface screen from the patient care classification system(PC-
CCC) by Mannino and Cornell (2014).

Pelander (2013) introduced Nurseus, a software system for documentation nursing
care in nursing education in Tampere University of Applied Sciences (TAMK) in Fin-
land. The structure was based on nursing process and FInCC. There was a block for
nurse’s identification and date. Second block included patient’s identification, the rea-
son for patient to come to care, health habits and behaviour, physical measurements,
previous illnesses, medication, and risk factors concerning patient’s health. Nursing
summary was missing from this version. Planning, interventions, and evaluations were
written to drop-down menus and free-text blocks, which were able to read from the

same print screen without a need to print. Multiple problems could have documented



to the same page. The problems of the patient and the goals for the care needed to
document before interventions could be added. An example screen from this version

is presented in the Figure 9.

Puotilashoits nimi: ipotilas
Hoitosuunnitelmian tekija: 18092012, ko 08:50:21
000000 - TEST! Omskehja
opiskelijaf@health tami fi
Potilaan esitiedot:
hlimi- [eijo Virtanen
Sukupuali Mies
Ik 60 vuctia
Hoitoon hakeutumisen syy: Verivirisaisuus, jonka vuoksi hakeutunut hoitoon.Oikea munuainen poistetiu syovan
ksl Myt ensimmainam paiva kel kkauksesta
Terveystoftumukset Perusterve
ja -kayttaytyminen:
|Fy§:|0l0ﬂ|§:(=!l mittaukset Paino 80 pitues 180, RR 13580 p 100 |
|A|kalsen imal sairaudel. Virtsaleinfeklio 1920 |
[Laakehoito: Perusterve, ei laakityksia |
Patilzan terveyieen Ei tiedossa
wuuwa-. riskilekjat
Potilashoitosuunnitelman nimi: Testipotilas
Hoitosuunnitelmian tekija: 18.09.2012, ko 08:50:21
0000000 - TESTI Cpiskelja
opiskehjag@health lamk (i

Tyon tiedot:
Hoidon tarve
» Akdiviteetti == Akdiviteetin muutos => Liikkumisen rajoittuminen
Leikkauksesta johtuen likkumisen raigitiuminen
Holdon tavolte
Nousee ylos 1 pop avusivksells Kykenee sen jalkeen likkumaan itsenaisesti
Suunnitellut toiminnot
» Aktivitestti == Akfivitesttin hithywa ohjaus
Oikea ylasnousutekniikka ja vioteseen meno ohjataan
Toteutus
Mousi vIos ensimmaisend keikkavksen jalkeisena aamuna. Jakat bikkurval fiyvin, Tilanne (-ei luokitusta-)

Figure 9. Anexample from the screenshotin Nurseus by Pelander (2013).

Additional remarks for the appearance of the application were that it should be uniform
in the way it looks with the current electronic health records (Nykanen et al, 2012;
Kushniruk, et al., 2014) and it should be supported with free-text data (Mannino &
Cornell, 2014). Additionally, the computer screen should be easily read without any
interpretation possibility or intuition (Jansen, 2014), and the screen should be broken

down into different blocks or menus (Kowitlawakul et al, 2013).

4.1.3 Paper prototyping

A throwaway prototyping is one of the variants of a software prototyping. Itis auseful
model when the requirements for the prototype are not clear, the technology is unfa-
miliar, the development of a prototype is needed to finalize quite quickly, and the

product can be visible at early face. (Garcia, 2016; Sommerville, 2015) The throwaway



prototyping model by Sommerville (2000) is illustrated in the Figure 10 with the Som-
merville’s (2000) software process phases (specification, design and implementation,

validation and evolution) applied with the used study methods.

Outline § Develop Evaluate
requirements prototype prototype

Develop
software

Specify system

Delivered
software
system

Figure 10. A throwaway prototyping model and software process phases by Sommerville (2000) applied

with the used study methods.

The developed paper prototype was based on the Finnish Model of Standardized Doc-
umentation. Nursing process was an overall structure, which was conceived from the
block left side of the screen (Table 3). In the upper part of the screen were patient
identification data, the date and time, and the risk factors, which were in sight in every
phase of the process. Patient history was including physical, mental and social infor-
mation from the patient and were formulated from 18 separated blocks. These features

came into sight when scrolling the screen.



Table 3. The patient information screen from the paper prototype of the nursing care plan application.

) Patignt 1D Patient name Date isk f
Patient Fatient. Risk factors

information |—| | || | | |

+ address and phone number (2 blocks)
Planning + next of kin and contact information (2 blocks)
+ the reason for treatment

* occupation
= gctivities
+ diagnoses

Nursing *+ medication

interventions « nutritional requirements

» substance use
+ sight and hearing (2 blocks)
« functional ability

Evaluation * assistive devices
+ mental status
*  housing
Mursing + social services
summary

The Finnish Care Classification (FINCC) came into sight in the next screen, Planning
(Table 4). Patient 1D, name, date and risk factors were in the upper part of the screen.
In the planning phase, the Finnish Classification for Nursing Diagnosis (FICND) was
used as a guide for writing a patient care plan. The Component, Main category and
Sub-category were all pull-down menus. When the component was chosen, main cat-
egories of that component came into sight, and after the main category was chosen,
sub-categories came into sight. Below those blocks were two places for free-text. The
other was meant for assessing the patient’s condition and defining the need for care.
The other was meant for defining goals for nursing care and planning for interventions.
Free-text could be written before any component was chosen. Below the place for as-
sessment was a pull-down menu for additional measurement forms, scales and tables.
These attachments were customized to nursing modules and were released by the
course instructors. In medical and surgical nursing course, the contents were formu-
lated from following documents: table for vital signs assessment, pain assessment,
medication administration, intravenous insertion and nutritional assessment, elimina-

tion assessment, wound care, and patient counselling.



Table 4. The Planning -screen from the paper prototype ofthe nursing care plan application.

Patient ID Patient name Date Risk factors
Patient
information Component: Main category: Sub-category:
Planning Assessment of the patient and Goals for nursing care and planned
need for nursing care: interventions:
MNursing (freetext) (free-text)

interventions

Evaluation

Mursing
summary

Additional measurements for assessment:
I

The next screen (Table 5), Nursing interventions was based on the Finnish Classifica-
tion of Nursing Intervention (FICNI). Therefore, component, main categories and sub-
categories were different. In addition, the headings above the free-text places were

different, but otherwise the structure in this screen was the same than before.

Table 5. The Nursing interventions -screen from the paper prototype ofthe nursing care plan application.

Patient ID Patient name Date Risk factors
Patient
information Component: Main category: Sub-category:
Planning Implementation of the Evaluation of the planned

planned interventions: interventions:
Nursing (free-text) (free-text)

interventions

Evaluation

MNursing
sumimary

Additional measurements for assessment:
B

The Evaluation-screen was based on the Finnish Classification of Nursing Outcomes
(FICNO) (Table 6). There were not any component or category blocks, on the other

hand there was a pull-down menu of the outcome of the care. Below the menu was a



place for free-text, where the patient’s condition, the implemented care and the goals

for the care could be assessed.

Table 6. The Evaluation -screen from the paper prototype of the nursing care plan application.

R Fati o] Patient name Date isk
Patient Fatient. Risk factors

information |—| | | | | |

The outcome of the care: ‘

s

Planning

The evaluation of the care: (free-text)

Nursing
interventions

Evaluation

Mursing
summary

The last screen in this nursing care plan application was the Nursing summary (Table
7). Like in previous screens, patient’s identification, date and risk factors are in the
upper part of this screen. Due to missing classification, there was only a place for free-

text, where the summary of the nursing care could be written.

Table 7. The Nursing summary -screen from the paper prototype of the nursing care plan application.

Pati v Patient name Date i
patient Fatignt. Risk factors

information |—| | || | | |

(free-text)

Planning

MNursing
interventions

Evaluation

Nursing
summary




4.1.4 Validation

Validation is the phase in a software process where the system produced is checked
how the expectations are answered. There are several ways of validation, and one way
is to organize meetings or events, where participants who have produced the require-
ments, could discuss and test the developed prototype. (Friman, 2014, p. 24-27)

In this study, the validation was done with the paper prototype of the nursing care plan
application, in four separate validation meetings. The four validation groups were: 1)
nursing students, 2) nursing teachers, who teach in the simulation lab, 3) technology
personnel, and 4) nurse, who applies electronic nursing documentation application in
her work. Nursing students have all started their nursing studies in autumn 2015. One
of them was previously a practical nurse and has several years of working experience
in different nursing fields. Two of them have graduated from high school. The other
one spent three months in Switzerland as an exchange student in spring semester 2017.
He worked there in two placements in different hospitals. All of them have studied
almost all clinical studies already and had several different ways of documenting ex-

periences both in their theoretical and practical studies.

Five nursing teachers, who participated the validation, teach in the simulation lab and
develops simulation teaching in SAMK. They are responsible for different courses:
mental health and substance abuse nursing; medical and surgical nursing; child and
adolescent nursing and family nursing; and gerontological and district nursing. They
all have worked several years in different hospitals and health care sectors in Finland.
They also guide nursing students during their clinical practices and therefore know the

current documentation system.

Technology personnel in this research were persons who are working in afield of ICT
in SAMK whether their position is not in the ICT-faculty. The group was formulated
from a researcher from SAMK’s faculty of Energy and Construction, who have par-
ticipated actively to development process and produced suggestions to prototype ear-
lier. The other person is a lecture from the faculty of Health and Welfare, where he is
responsible from teaching basic IT skills to students and guiding digital services to

teachers.



Nurse, who participated the validation, is a medical-surgical nurse and have the Master
of Nursing Science degree. She works as a service designer in a municipality’s basic
service. Her job description includes among other thing that she is the municipality’s
main user of the electronic patient record system, the project manager of an electronic

shift planning system, and in charge of patient care documenting.

Paper prototype with talk aloud method was employed in these meetings. Test persons
navigated through the simulated papers to detect usability problems and challenges.
They were guided to take account following criteria from Systems and software engi-
neering (ISO/IEC 25010, 2011): functional suitability, performance efficiency, com-
patibility, usability, reliability, security, maintainability and portability. The author
had a framework for talk aloud discussions (Appendix 3). It was based on the require-
ments and categories produced earlier. Participants described their actions, and gave
suggestions and ideas for the prototype improvements. (AAL, 2015) The author ob-
served participants, asked questions based on the framework, and wrote down notes
from their questions, answers, comments and ideas. Based on these improvements the

prototype was finalized.

4.2 Results

The final version of the nursing care plan application prototype and the appearance of
it and explanations of the changes are explained in this chapter. The screens of the

paper prototype are presented as pictures in the Appendix 4.

The nursing care plan application was planned to fit in within the technical environ-
ment of SAMK and stand on SAMK s server. It was designed as a web browser ver-
sion, which could be wirelessly loaded from SAMK'’s pages. The application was de-
signed to be usable with computers and mobiles at the bedside in the simulation room,
or in other classes as well. The identification occurs when the user log in with the
SAMK’s username and password. When student graduates, the username expires au-
tomatically. The application was planned to have several layers: a) the simplest for the
students, who could only read and write to the pages, which the instructors allowed,

b) the second layer, where the instructors could read, write, plan, and adapt the contents



of the pages, and c) the layer for updating the system. The staff from technology fac-
ulty (probably a trainee) take care of updating the application when needed, and run

down the data once a year, at the end of the academic year.

The first screen of the application was changed as a title page, because the title was
missing from the previous version and without it, the user does not know what the
application is. In this page, the user is able to choose the language (Finnish or English)

and log in as a SAMK user. The username influences the layer of the user.

After the user is logged in, the next page opens, where the user is able to choose the
subject of the simulation. There are seven alternatives of the simulations, which are
the professional studies from the current nursing curriculum in SAMK, and presented
in the order of their appearance in the curriculum’s road map. Clicking the name of
the simulation decides the contents of following pages, and leads automatically to the
next screen. In the following pages, the choice is Medical Nursing Simulation, and the
contents are the same in Surgical Nursing Simulation. In the right corner of the screen
is a button, Log out, where the user is able to log out, if necessary and this button is

fount from the same place in every screen after this.

In the third screen, the nursing process as a structure of this application comes up in
the left side of the screen. This structure is seen in all screens after this. It stayed the
same from the previous version. In this third screen, the user is able to choose the
patient of the case. There are two options: new and search. If the user wants to write
down data from anew patient, she clicks the button, New, and the Patient Information
-screen opens. If the user clicks the Search -button, next page, Search for the Patient

opens.

With the Search for the Patient -screen the user discover a patient, which has been
taken care previously and the care is documented with the application. The search can
be done by the patient ID or name, or by the date. These three alternatives are written
under each other, and the choice is made by clicking the spot in front of the phrase.

The search term is then written to the empty box and the Search -button is clicked. If



the choice is wanted to change, the button Clear deletes the box. Patient’s search di-
rects straight to the next page, Patient Information -screen and the identification data

IS written automatically to fit.

Because the page, Patient Information is open, the heading is written in read. This
same procedure is working with the other pages here after. In the upper part of the
Patient information -screen are patient’s identification data. No changes were done to
previous Vversion. If the patient involved is a new patient, the user is able to write down
the identification data by clicking the box with the tabulator. These information texts

from the upper part of the screen are in sight in every screen here after.

In the middle of the screen, is an interview form, which parts are depended on the
subject of the simulation. Some changes were made to these parts because of the cur-
rent documentation advices and suggestions presented by validation participants. The
reason for treatment was a question in the form and was moved to the Planning screen
because it belongs to a planning phase of the care plan. Gender, language, height and
weight, religion and others were added to the list. Functional ability and assistive de-
vices were unified as one. Housing was removed because it was understood as one part
of the social services, and therefore not needed. After every question, the user is able
to write down free-text to the block. The number of the blocks are informed. The ques-
tion marks after every question are information sources. By clicking the mark, the user

can find additional information from the subject in question.

In the left side of the bottom of the screen is seen the name of the user, who has logged
in, and the time. These are in sight in every screen here after. At the bottom of the
screen are also five buttons. The Clear and Log out buttons were explained earlier.
Adapt-button makes it possible to re-open the form, Save-button records the text to be

re-opened later, and with the Print-button, the written text is possible to print out.

After the patient information is written and saved, the user opens the next screen, Plan-
ning. The other structure of this application, FINCC, comes up in this page. Any
changes of the contents were not made. The appearance of this screen was changed
after the feedback. Below the data from the patient is a block, where the user is able to

write freely the reason for nursing care (previously this was named as the reason for



treatment and located in the interview form) and assessment of the patient. Below this
is a new block, Doctor’s orders. During simulations, nursing students sometimes need
to call to the doctor (presented by the teacher or the person controlling the simulation
mannequin) and ask orders for further care, such as laboratory or X-ray tests, or med-

ication orders. These orders can be written here.

Below doctor’s orders are the component, main category and sub-category blocks
based on the FICND structure, which were the same as in the previous version. When
the user has chosen a component and categories, and saved those, these come into sight
in the block below, called Goals for nursing care and planned interventions. Clicking
the Adapt-button enables the user to write additional text, such as a goal for the care
or planned interventions below the component and categories. If the user wants to add
another component and categories, clicking the Add-button makes it possible. In case,
there is written something that is wanted to be removed, an X-mark after the sentence

enables it.

A block called Additional measurements for assessment is removed from the final ver-
sion. It was meant to include additional forms, which could be used when assessed the
patient. There are immeasurable number of forms, which were thought to add to this
application. These forms need to be fount and assessed first, which is a large workload.
Therefore, those were decided to exclude for now.

After planning the care, the user continues to the next screen, Nursing Interventions,
where the plan is implemented. Now the structure of the components and categories
are based on FICNI, which was the same in the previous version. When the user has
clicked component and categories, and saved those choices, these come into sight in
Implementation of the planned interventions -block below and in the next screen: Eval-
uation of the care -block as well. Adapt-button enables the user write additional text

to the same block and Add-button to add a new component.

Two blocks were removed from Nursing Interventions-screen: Evaluation of the
planned interventions and Additional measurements for assessment. Evaluation of the
planned interventions was taken off because the feedback of it was, that having two

different places for evaluation will make it disordered and confusing. Therefore, the



evaluation of the care is now only in the next screen, Evaluation. This Evaluation-
screen stayed exactly as in previous version. The structure of the outcomes assessment

is based on FICNO, which was familiar already from the previous version.

The last screen in the application is Nursing Summary. When the user has saved the
reason for care, patient’s assessment, goals for the care, implemented interventions,
the outcomes and evaluations of the care with all chosen components and categories,
these will come into sight in this screen. Students may add here information of the
care, and suggestions or instructions for the future. Finally, the user saves the docu-

mentation and log odt.

5 DISCUSSION

5.1 Educational discussion

Nursing students learn nursing in theoretical and clinical studies where practical and
theoretical knowledge interact with each other (Havukainen, 2003). Learning docu-
mentation is included in both. Students began their documentation learning process
already in the first semester with documentation principles, ethical guidelines and
basic structures. In the following semesters, they learn more documentation applying
it in professional studies. Applying is realized in clinical periods and in simulation
labs. The produced application may assist students learning in every professional
course during their studies because its contents are changing over courses. At the first
nursing skills and interventions courses, the content is very basic including only nurs-
ing process, care classification and patient information. When students are progressing

in their studies, nursing content is expanding also.

As Spencer and Lunsford (2010) and Choi et al. (2015) stated, students learn to docu-
ment when they are caring real patients. Whether students documented in real nursing
environments or in simulation, documentation with EMR system improved their doc-
umentation skills (Lucas, 2010; Kowitlawakul et al, 2013; Jansen, 2014; Mannino &



Cornell, 2014; Bowling, 2016). Therefore, developed prototype of a nursing care plan

application was presumed to assist their documentation learning.

Because there is a lack of educational nursing care plan application in simulations
(Curry, 2011; Kowitlawakul, et al, 2013; Mannino and Cornell, 2014), the prototype
of a nursing care plan application was produced as an answer for it. The prototype was
implemented throughout SAMK’s nursing curriculum and designed as using in both
simulation and other classrooms as well, which was recommend by Gardner and Jones
(2012). It was based on functional and non-functional requirements, which were be-
cause of the content analysis. The content analysis was based on 13 assessed articles.
The number of articles was sufficient and the quality of these articles was good (Ap-
pendix 2).

As in SEED (Lucas, 2010) or EEDS (Pobocik, 2015), in the designed prototype the
use of nursing process and care classification were meant to give realistic understand-
ing of documenting in nursing and creating a nursing care plan. Despite of the recom-
mendation of Nykénen et al. (2012), FinCC as the only classification system used in

Finland was included as a framework to this nursing care plan application.

5.2 Ethical aspects

The Finnish Advisory Board has drawn up ethical guidelines for good scientific prac-
tice and procedures in science and these Guidelines for Responsible Conduct of Re-
search in Finland were updated 2012 (Academy of Finland 2016). These guidelines
are not to harm participants, apply informed consent, and respect everyone’s privacy
and not to deceive. Because any empirical research was not done, there were not any
participants and therefore an informed consent did not need to apply. The only guide-

line to commit from these was not to deceive.

SAMK is one of four universities in Satakunta region, which have formulated common
ethical committee for human research purpose together in 2010. This committee gives

ethical research statements for applicants and publishes these if the researcher allows



that. Each individual researcher is responsible of good scientific practice but this re-
sponsible is shared by the management of the organisation. Because the research was
concerning SAMK, there needed to be the research permission before any planned
period of research implementation was made. SAMK’s Quality Manager gave the per-

mission to this research. The signed research permission is presented in Appendix 5.

5.3 Validity and reliability of the study

When the process, methods and data are appropriate for the research, then the qualita-
tive research is valid. This includes that the research question is adequate, methods are
appropriate, design is valid, the analysis processes are adequate, and the results and
conclusions are appropriate. Reliability in quantitative research is about exact replica-
bility of the research processes and its results. In qualitative research, this is not ac-
ceptable because of its nature. Therefore, the essence of reliability lies with con-
sistency (Shuttleworth, 2008; Leung, 2015) According to Noble and Smith (2015) in
qualitative research there are no universally accepted criteria used to evaluate the re-
search. However, for the research’s credibility and importance, it is significant that the
researcher applies methodological strategies during research design and implementa-
tion. With these strategies, the researcher answers for the trustworthiness of the study.
Utilizing the strategies presented by Noble and Smith (2015), the research process is

evaluated.

Bias is a tendency to favor something or someone, when the facts are presented in a
way that supports only one way. A researcher must take account the possibility of
biases and their influence to the findings. In the literature review, the author was the
person, who decided the search terms, made the retrievals, assessed the hits and de-
cided the exclusions of the articles and researches. Chosen databases and search terms
may have resulted in missing some relevant literature, but carefully considered criteria
for the search, large number of articles, saturation of contents, and the use of JBI's
Critical Appraisal Checklist when assessing the articles confirm the results of review.
In addition, the fact, that all the chosen articles were answering to the research ques-

tions was an indication of good quality.



The software design process was based on content analysis, which was done by the
author. Any other person did not evaluate the categories produced, but the meanings
and contents were assessed in validation meetings with students, teachers, technology
personnel and a nurse. These participants were professionals from their own point of
view with diverse experiences, and gave a wider viewpoint for development process.
The expressed improvements were made after. Validation with four meeting groups
was based on voluntariness, not in any kind of bonus even though refreshments were
offered during the meetings. Invitations to participate the meetings were send by email
and spoken aloud.

Meticulous records of analyzed articles, their printed checklists and summary tables,
content analysis with post-it stickers and photographs of the categories, pictures of
paper prototypes and notes from validation meetings were kept for quality assurance
and potential control of readers. The meaning of these records was to ensure the quality

of the protocol and author’s interpretations.

6 CONCLUSIONS

Documentation in nursing education is discussed quite extent and the number of elec-
tronic documentation researches is increased, whereas few studies on educational nurs-
ing care plan applications and especially their use in simulation labs exist. It is indi-
cated that the use of electronic documentation is rapidly increasing in nursing and
nurses are obligated to master the programs and systems. Therefore, nursing students”
education should include learning in electronic documentation and guarantee their
competence in employing nursing care plan applications. The need for this study was

therefore unquestionable.

The aim of this study was achieved with the requirement analysis for a nursing care
plan application and with a prototype of that application, which was designed based
on produced requirements. The prototype of the application was not directed only to
medical and surgical nursing courses, whereas to all professional nursing courses. Both

the main research question and three sub questions were answered.



The literature review was not necessarily comprehensive, but adequate and high qual-
ity enough for the content analysis, which was verified using the Critical Appraisal
Checklist of Joanna Briggs Institute (2014). Requirements, which were drawn up from
the literature, were confirmed and defined in the validation process. The prototype of
the nursing care plan application and its functions was described both in verbal and
illustrated presentation. Its functional suitability is justified but not tested. However,

the prototype enables encoding and further technological development.

The validation as a software process measured up the author’s expectations. Four
meeting groups were comprised of all-round, enthusiastic developers, who voluntarily
participated and gave their knowledge and skills from different perspective to the au-
thor’s usage. Even participants were observing the prototype from different point of
views, their questions and suggestions were quite alike. This reflects that the used data
is saturated. Therefore, the requirements and the prototype could be assessed appro-
priate and functional.

The prototype reflects nursing curriculum and education in Finland and after encoding
and testing, it is therefore usable in all Universities of Applied Sciences in Finland.
The FINCC as another structure of this application outlines its use in Finland. Never-
theless, the nursing process is an international concept in nursing, and the change of

the care classification is rather undemanding.

7 SUGGESTIONS FOR FURTHER DEVELOPMENT

The discussions in validation process and author’s observations indicate that several
additions will be made after the prototype is encoded, tested and evaluated of the soft-
ware product functional suitability. The need for the usage of this application is urgent

and therefore the encoding process should begin immediately.



The prototype is now only in English, but after it is encoded, the Finnish version needs
to be designed according Finish terminology and added to the application. The addi-
tional measurement forms for patient’s assessment, which were omitted from the final
prototype version, will be added as long as the current prototype is first been tested.
The amount of forms was so substantial hence, augmentation is reasonable to do not

until to final version.

Login could be done with student or identity card or with bar code. Bar codes could
also be used when loading patient’s information data from patient’s bracelet. This was
planned to include to this prototype version already, but with recommendation of the
technology personnel, it was excluded for now. The same decision was made with
transferring the data from mannequin’s monitors in simulation. These additions will
be taken into consideration later as well as other possible improvements that will be

come up.

After the nursing care plan application is tested and necessary improvements have been
made, it is ready for national assessment and possible dissemination. Because there is
not a universal, educational electronic documentation application in use in Finland,
experiences of implementing it to other Universities of Applied Sciences are important
and valuable. Critical empirical experiences and research help to develop it further.
Moreover, the national usage gives evidence of its usefulness and necessity for nursing
education, which are high-quality foundations for international co-operation in nursing

education field.
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Appendices

Appendix 1. The description of the literature material.

Descriptions of these 15 articles include authors” names, publication countries and years, the purposes
and aims of the studies, data collection and analysis methods, and main findings.

Author(s), country and year

The purpose and the aim of the research|

Data collection and analysing metho

Main findings

Spencer & Lunsford, The United
States, 2010.

Hayrinen, Lammintakanen &
Saranto, Finland, 2010.

Lucas, The United States, 2010.

Curry, The United States, 2010-
2011.

The purpose of this literature review

is to describe technology and
simulation used in nursing education,
and explains simulation as a means to
incorporate electronic documentation
into educational care relationship.

The purpose was to describe and
evaluate whether nurses have
documented the nursing care plan
according national nursing
documentation model and
nursing process in electronic
health records in neurologic

and surgical wards.

The aim was to integrate EMR
system into undergraduate

nursing curriculum, thus providing
hands-on practice with an EMR
system and the use of bar code
scanning device on the clinical unit.

The purpose of the project was to
bring electronic documentation
into nursing skills lab including
both software for documentation
and wireless internet access

as well as 11 bedside computers
for documentation practice.
Another purpose was to use real-time
documentation during simulation
scenarios, and which were alike
more to EMRs used in hospitals.
The aim was that the product(s)
will be functional, flexible and

cheap.

How the literature review is done is

not explained in the article.

The data consist of the electronic
nursing care plans of neurological
patients (n=67) and surgical
patients (n=422) from a central
hospital in 2003-2006.

The data were anaysed using
statistical methods and content

analysis.

One clinical group of senior nur-
sing students who practiced with
simulation labs. After several
experiences students answered
in open-ended questionnaire.
The analysis method was not

mentioned in the article.

Software developing project
Senior and junior nursing students
have used the implemented
software in simulation scenarios.
Research of students experiences
is started.

Students learn documentation skills
when they are taking care of patients.
Electronic documentation effects the
time spent with patients. Simulation
lab is the best place to train
documentation.

The use of electronic documentation
in the simulation is studied rearly.
Only few nursing faculties have incor-
porated electronic documentation
into simulation scenarios (SEEDS and
COMPASS).

The national standardized
electronic documentation model

is based on nursing process and
suitable for the documentation

of patient care, although the use
varies across patients. The lack of
needs assessment, nursing
diagnosis, care aims and nursing
interventions planned indicates

the need for further training. Also
the use of standardized termino-
logy needs further training.

Students responsed that the

realism of the training with EMR

and simulation lab improved

their learning and helped them

to concentrate more to patients.
Also the staff noticed the

students improved skills with
documentation and their decreased
need of time and support to
document.

The software fit well into simula-
tion scenarios but some resistance
have been occured. Actual patient
documentation is done too little

whether on paper or computer.




von Krogh, Naden & Aasland,
Norway, 2012.

Nokes, Aponte, Nickitas, Mahon,|
Rodgers, Reyes, Chaya &
Dornbaum, The United States,
2012.

Nykanen, Kaipio & Kuusisto,
Finland, 2012.

Kowitlawakul, Wang & Wai-Chi
Chan, Singapore, 2013.

Jansen, The United States, 2014.

The purpose was to present the testing
of the quality assurance, problem
solving and caring (KPO) documentatiory
model in electronic patient record with
regard to completeness, consistency
and comprehensiveness of nursing

information.

The articleis describing the
collaborative developing project of a
home care EHRS teaching tool for
undergraduate nursing students
integrated into community health
nursing content. The aim was that
nursing students would comprehend
the importance of the documentation
system (OASIS), apply interaction skills
and demonstrate their beginning skills
in home care documentation with
electronic health record system.

The aims were to evaluate the feasibi-
lity of the national nursing model in
nursing practice in Finland, to evaluate
the usability of the national documen-
tation systems in four electronic health
record systems in Finland, and to
evaluate the usefulness of the nursing
model and the national documentation
system in multiprofessional co-opera-
tion.

The purpose of the development
process is to enhance nursing students”
electronic documentation skills with
EHRNE in a simulation lab.

(EHRNE = electronic health records

for nursing education, a softwear
program)

The purpose was to ascertain under-
graduate nursing students” perceptions
of the importance of an EHR system
and simulation, and their evaluations

of an certain simulation/EHR system.

Data was gathered with nursing
documentations from five psychiatrid
wards which were selected by the
management. The pre-test was beforg
implementing the model, the first
post-test was just after the
implemention period and the second
post-test was one year afterwards.
Nursing documentations included

all inpatients material during
four-week period (n=177 redords).
Data was analysed with content
analysis and the data from pre-

and post-test 2 were subjected with
statistical analysis.

Asimulated EHRS home care
documentation module which was
based on OASIS components and
lasted 50-minutes was developed.
After every screen students completed
it before answering 12-item post-test,|
The test was repeatable.

During the first semester, 200 nursing

students completed the module.

The evaluation study was made with
seven health care organizations. Datd
was gathered with qualitative usabili
study methods (scenario walk-throug
contextual inquiries, thematic inter-

views, expert reviews) from 20 (n=20)

nurses.

Aqualitative research of students’
experiences using EHRNE was done w
two focus group interviews. Nine (n=9|
students were separated into two
groups.

In the first part of the study students
used EHRNE, and in the second part
participants had group discussion.

Data was analysed with Colaizzi guide-

line.

Asurvey included 10 closed-ended
items, which were Likert-scale rated,
and 10 open-ended questions.

16 nursing students participated the

survey.

Closed-ended questions were analyse

statistically, and open-ended questions

with content analysis.

A documentation framework can
influence the quality of nursing
information. Terminology in nursing
documentation is used but less than
expected. The information in test 2
was more complete, comprehensive

and consistent than in pre-test.

Nursing students understood the
importance of a home care documen-
tation and their documentation skills

were improved.

The nursing process model is usablein
nursing practice but the national model
FinCCis too detailed, multi-layered
and difficult to use. Therefore both

need improvements.

EHRNE has advantages and limitations|
Four categories were identified:
functionality, data management,
timing and complexity, and
accessibility.

Focus group interview is a good way
to improve the program from the
students point of view.

The majority of the students fount the
S/EHR realistic, easy to work with, and
increased their documentation skills.
The majority also felt that using some
type of EHR system is important for
students to train with.




Mannino & Cornell, The Unites
States, 2014.

Pobocik, The United States,
2014.

Kushniruk, Borycki, Kuo,
Parapini, Wang & Ho, Canada
and Taiwan, 2014.

Choi, Lee & Park, Korea, 2015.

Bowling, The United States,
2016.

Strudwick & Hardiker, Canada
and United Kingdom, 2016.

The purpose is to teach electronic
documentation with PC-CCC (certain
softwear program) in simulation lab to

nursing students.

The aim of the study is to review how
an educational electronic documenta-
tion system (EEDS) helps nursing
students to become familiar with the
EDS used in health care.

The purpose of the articleis to

describe a development of requirements|
for an educational EHR system and
creation of a prototype based on

the requirement analysis.

The purpose of the study was to assess
the pilot test results of the Academic
EMR (AEMR) before adapting it for the
clinical practicum of nursing students.

The aim of the project was to develop
an educational electronic documenta-
tion system for the nursing assessment

and nursing skills courses.

The purpose of the literature review

is to understand the use of nursing
terminology and classification systems
through a case study of International

Classification for Nursing Practice (ICNP)

In this development project 77 nursin
students document patient care to
PC-CCC during simulation scenario.
In the debriefing process these record
offered a framework to discussion.
Evaluations of the PC-CCC were carrig
out using a survey with 13-items. All
participants answered to the survey.
Analysing methods are not described.
A quasi-experimental pre-test/post-
test design was used. Both in the
intervention and control group had
both tests, using two different cases,
which were analysed statistically.
The intervention was a case study in
an EEDS.

The sample group included 37 senior
nursing students (the intervention
group included 19 participants and
control group 18 participants) and
they were enrolled in the medical
surgical course.

A development project, not a research

Five (n=5) nursing students who were
using PC-based EMR in their clinical
practicum participated the study. The|
completed 15 tasks using think-aloud|
method with tablet device. The
comments were recorded and trans-
cribed and extracted the strenghts
and weaknesses of the AEMR. The
duration of each task was measured.
The development project was incorpo
rated into two first courses where
the electronic documentation assign-
ments were mimicing the real-life
documentation system.

Participants were 93 nursing student:
from beginning nursing course

and the comparison group was 85
students who were enrolled into
pediatric nursing course.
Assignments were assessed but the
the instrument is not described.
Asurvey with 8-items was used to
assess students” experiences.
Analysis was statistical.
Asystematic literature review since
2006, 38 empirical studies were foun

Data was utilized to generate themes.

Students were satisfied with the
PC-CCC. Also the faculty admits that
the program enhances students”
experiences in documenting and
expecially in simulation, and improves
their learning.

This study supports the use of an

EEDS in nursing education and it helps
the students to use and refine electro-
nic documentation skills, identify
patient data and develop their

higher level of thinking.

Requirements for the funtional

and technical point of view are
introduced (15 requirements) as well
as the prototype.

Students thought that the application

is beneficial for them. It was convenient

and quick for students to use at
bedside.

Students notice the importance of the
electronic documentation learning.
Documentation experiences in the
simulation lab were valuable to
students. The level of simulation and
technological capabilities should matc

A number of challanges was found:
healthcare leaders overlook the value
of terminology and classification;
nursing and non-nursing terminology
and classification systems have a
challange because they may have
decided to use different systems;

EHRs implemented may not be adapted
with other healthcare professionals.
ICNP features, standardized nursing
terminology and classification systems
seems to be well developed for

various settings.




Appendix 2. Evaluation of the articles with JBI Critical Appraisal Checklists for the literaturereview.

The summary tableinclude description of the author(s), year, method, scaleand the resultof the evalua-
tion.

The scale:Yes (2), No (0) and Unclear (1).

Author(s) and year Method Scale The result
Spencer & Lunsford, 2010. Systematic review 14/22 Excluded
Hayrinen, Lammintakanen &

Saranto, 2010. Qualitative research 19/20 Included
Lucas, 2010. Qualitative research 14/20 Excluded
Curry, 2010-2011. Text and opinion paper 9/12 Included
von Krogh, Naden & Aasland, 20121 Quasi-experimental study 14/18 Included
Nokes, Aponte, Nickitas, Mahon, |Quasi-experimental study 10/18 Included
Nykanen, Kaipio & Kuusisto, 2012.|Qualitative research 18/20 Included
Kowitlawakul, Wang & Wai-Chi

Chan, 2013. Qualitative research 16/20 Included
Jansen, 2014. Qualitative research 16/20 Included
Mannino & Cornell, 2014. Qualitative research 14/20 Included
Pobocik, 2014. Quasi-experimental study 14/18 Included
Kushniruk, Borycki, Kuo, Parapini, 10/12

Wang & Ho, 2014. Text and opinion paper Included
Choi, Lee & Park, 2015. Qualitative research 15/20 Included
Bowling, 2016. Quasi-experimental study 18/18 Included
Strudwick & Hardiker, 2016. Systematic review 22/22 Included




Appendix 3. The framework for theme interview in talk aloud meetings.

Functional requirements

nursing process (structure)
classification system (FinCC)
patient information (identification, history, risk factors)

nursing components (terminology, contents, in Finnish and English)

faculty’s point of view (implementation, customizable, prize)

instructors” point of view (features turned off, additional contents customized)
users” (students”) point of view (easy to understand and navigate through, sim-
ple to use, clear, logic, organized and present essential aspects, pull-down
menus, order how to proceed, recorded and printed, re-opened and sent to stu-
dents” email accounts for further use, saving a file)

documentation in real-time (other premises)

usability and additional documents (written down freely, additional forms,
scales or tables, uniform in the way it looks with the current electronic health
records, any interpretation or intuition possibility, the screen broken down into

different blocks or menus)

Non-functional requirements

application in Internet, loaded to computers etc. (fit within the technical envi-
ronment of SAMK, stand on SAMKSs server, web-based, wirelessly loaded
from SAMK’s app store, the staff from technology faculty will update the ap-
plication)

logging (log in with the campus logon, automated logging)

device (program is usable with computers, laptops and mobiles, working at the
bedside in the simulation room or in other classes)

further possibilities: Information from the sensors of human-patient simulator

(RFID-tags in patient bracelet) and monitors can be transferred automatically



Appendix 4. The screens of the nursing care plan application prototype.

The screens of the nursing care plan application are gresented here as pictures and explained in the
chapter 6.

English (en] 4B

Hoitotyon suunnitelma

Nursing Care Plan

Kirjaudu SAME tunnuksella

Login as SAMEK user,

Username: | |
Passard: | |

Login

The title page, were to choose the language and log in. Login decides the layer of the user.

Mursing Skills and Interventions, Simulation
Medical Mursing, Simulation
Surgical Mursing, Simulation

Gerontalogical Mursing, Simulation
Child & Adolescent Mursing, Simulation
Family Nursing, Simulation

Mental Health Mursing, Simulation

Log out

Second screen, where to choose the subject of the simulation. The subject i[5 hasad on the nursing curriculum. The
choice decides the contents of following pages.



Patisnt

Infarmation Choose the patient: New Search
Planning
Mursing

Interventions

Evaluation

Mursing

Summa
o Leg out

Third screen, where to choose the patient. There are twio options: Mew and Search. If the user clicks Mew, next screen
iz the Patient Information -screen. If the choice is Search, next page is the Search the Patient-screen.

Patient
Infarmation Search the Patient by:
@ Ppatient 1D
Planning @ patient name
@ Date
Mursing
Interventions
Search. Clear,
Evaluation
Mursing
Summary

Log out

Search for the patient is possible with the patient’s ID, name or the date. After the patient |5 found, next screen is the
Patient Information-screen.



Patient Patient ID Patient name Date Risk Factors
Information | | [ | | [
*  zddress and phone number (2 blocks) ?
*  gsnder ?
Planning *  lapEuage ?
*  height and weight |2 blocks ?
* eyt of kin and contact information (2 blocks ?
- M= rl
Mursing * rElEen )
Interventions *  ehuitiss ?
*  dizanesss ?
*  medicztian ?
N *  puiritignalrequirements ?
Evaluation .
suRetA0GE use ?
*  sight and hearing and assistive devices (3 blocks) ?
*  functignal ability and assistive devices ?
Mursing " IEntRl status ?
*  spocigl services ?
SHIMITECY. *  othes ?
The name of the user jz shown here with the time. Clear Adapt save ‘ Print | Log out

The Patient Information screen. The contents of it depends on what simulation subject j5 chosen. Question marks give
additional information for the choice, if needed.

Patient

Infarmation

Planning

MNursing

Interventions

Evaluation

MNursing

Summary

Uszer and time

Patient name Cate

Risk factors

ParisntID
| ]

The reason for nursing care and assessment of the patient

(fres-text)

- Ed
L,

Doctor’s orders:

Companent, > Mlain category;, 7 Sub-categony;, 7

¥ |

4

Goals for nursing care and planned interventions; 2
(fres-text)

If & sentence needs removed, it happens from a mark ¥ behind the sentence.

¥

X

|Fz«s:|-d.||clear ||Hdant.|_|5-ave UE[[UIULUEth

The Planning -screen includes nursing assessment, goals and planned interventions and doctor’s orders.



Patient Patient 1D Fatient nams Dats Risk factors

Infarmation

Component;, ? Main category;, 7 Sub-category;, 2

Planning @| | u | @I

Implementation of the planned interventions;, 2

Mursing ifree-text)

Interventions

Evaluation

Mursing

Summary

User znd time Add Clear | Adapt | | Save | | Print

The Nursing Interventions -screen without the block of the evaluation of the planned interventions.

Log out

Patient Patient 1D Fatient nams Dats Risk factors

Information | | | | | |

The outcome of the care;, 7

Planning U|

The evaluation of the care;, 7

Mursing

(freg:text)

Interventions

Evaluation

Mursing

Summary

User and tima Clear Adapt 28VE Print Log out

The chosen components and categories in the Murzing Interventions -screen come into sight to this Evaluation -screen.
The evaluation iz easier to write under the headings then.



Patient Patient ID Patient name Date Rizk factors

Information | | | | | ||

(free-text)
Planning

MNursing

Interventions

Evaluation

MNursing
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The reason for care, patient’s assessment, goals for the care, implemented interventions, the outcomes and
evaluations of the care with all chosen components and categories come into sight to the Nursing Summary -screen.
Here nursimg students may write additional information to the summary of the care and suggestions for the future
and possible care instructions.
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