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ABSTRACT

The development of patient education towards greater patient empowerment requires more competent patient educators. Therefore,
there is a need to design novel methods for nursing students to learn about patient education. One such method is the use of
computer simulation, which has shown encouraging learning outcomes regarding other nursing interventions. This study was
undertaken to evaluate nursing students’ knowledge structures of an empowering discourse, and the change in these structures
after using a computer simulation program. Furthermore, the aim of the study was to compare these possible changes with
the students’ background factors. A pretest-posttest design, without a control group, was used. The data were collected from
graduating nursing students (n = 43) in six Finnish polytechnics using concept maps pre- and post-test in connection to using a
computer simulation program. The students’ knowledge structures were quite fragmented concerning an empowering discourse
both pre- and post-test. About one fifth of the students had an improved knowledge structure post-test. The changes in the students’
knowledge structures did not associate with the students’ study orientations or with the students’ socio-demographic factors. This
study provided new insight into students using computer simulation when learning about supporting patient empowerment and
recommends further testing of learning methods that facilitate the development of patient educators.
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1. INTRODUCTION
Patient education is one of the main competence domains
in nursing education.[1, 2] The importance of learning about
educating patients is emphasized in today’s healthcare set-
tings with short hospital stays and the growing demand for
patient self-care.[3] Nursing students should learn to support
patient empowerment, which is seen as crucial for a patient’s
ability to act and make decisions concerning their health and

care.[4] An empowering discourse is one of the methods
for supporting patient empowerment.[5, 6] In this study, an
empowering discourse is defined as a process including a sys-
tematic structure[6] (see Figure 1). This systematic structure
consists of three phases: initiation, progression and conclu-
sion.[6, 7] An empowering discourse contains knowledge of
bio-physiological, functional, emotional, social, ethical and
financial issues supporting patient empowerment.[4]
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Figure 1. Structure of an empowering discourse including content areas

Nursing students should thus gain a coherent knowledge
structure for conducting an empowering discourse appro-
priately. A knowledge structure, also known as cognitive
structure[8] or structural knowledge,[9] is defined as a hypo-
thetical construct representing the relationships of concepts
in the memory.[10, 11] This knowledge structure is always indi-
vidual, ranging from a well-organized construct with relevant
elements to a poorly organized construct with few relevant
elements,[8] reflecting different cognitive complexities.[12] A
knowledge structure is primarily based on a student’s experi-
ences, education and training,[8] but its development can be
supported through pedagogical strategies grounded in con-
structivist theory.[8, 13, 14] Constructivism emphasizes learn-
ing as an active process through which students construct
knowledge individually and independently on the basis of
their prior knowledge.[12] Computer simulation is therefore a
suitable pedagogical application to support the construction
of knowledge structures because it allows students to choose
what they aim to learn and how they will progress.[7]

Evaluating a knowledge structure is an educationally sound
way to assess a student’s learning.[8, 15–18] Students’ knowl-
edge structures have been evaluated in many fields of educa-
tional research,[15, 16, 19, 20] but very seldom in nursing educa-
tion. There is evidence that students’ knowledge structures
for community health nursing can be quite narrow with fewer
connected relationships,[21] whereas knowledge of science
was found to be quite well organized even at the beginning of
the students’ nursing studies or had become better organized
during their studies.[22] However, Leino-Kilpi[23] studied
nursing students’ knowledge structures of nursing as early
as the late 1980s and found them to be poorly organized.

There is no evidence concerning students’ knowledge struc-
tures of an empowering discourse. However, there is some
evidence of nursing students’ knowledge of an empowering
discourse from the perspective of knowledge development:

for example, the development of personal knowledge in an
educator’s role[24] and knowledge construction based on pa-
tients’ problems during clinical training.[25] There is also a
lack of research concentrating on students’ knowledge struc-
tures with the use of computer simulation, although simula-
tions have been used in nursing education for teaching critical
thinking skills[26] and nursing interventions such as electro-
cardiogram skills,[27] the human respiratory system,[28] medi-
cation administration,[29] critical care management[30, 31] and
preoperative and postoperative care management.[32] How-
ever, these studies have only evaluated students’ learning out-
comes in terms of their knowledge of interventions.[27, 29–32]

The issues associated with students’ knowledge structures
are not well known, although these structures are known to
be individual. Our assumption is that socio-demographic
factors as well as different study orientations could be asso-
ciated with students’ knowledge structures. A study ori-
entation is here understood as a combination of interre-
lated features of learning.[33, 34] Based on previous research,
the pivotal study orientations are meaning-orientation and
reproduction-orientation.[35] Meaning-orientation refers to
the construction of knowledge and self-regulation of learn-
ing, and reproduction-orientation refers to the memorizing
of detailed knowledge and external regulation of learning.[34]

Students’ study orientations can also be evaluated from the
perspective of their interest in studying: that is, whether they
have a lack of interest or not.[36] Thus, we explore whether
there are differences in students’ knowledge structures in
relation to their study orientations and socio-demographic
factors.

This current study focuses on a novel connection between
nursing students’ learning and their support of patient em-
powerment. By assessing nursing students’ knowledge struc-
tures of an empowering discourse we aim to discover stu-
dents’ understanding of implementing an empowering dis-
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course. Students’ knowledge structures are assessed pre- and
post-test in connection to using a computer simulation pro-
gram. Based on prior studies[8, 13, 14] we hypothesize that a
computer simulation program might be an appropriate learn-
ing method for developing knowledge structures of a multi-
faceted empowering discourse and students’ understanding
of this discourse.

2. METHODS

2.1 Aim
The aim of the study was to evaluate nursing students’ knowl-
edge structures of an empowering discourse, and the changes
in those structures after using a computer simulation pro-
gram. Furthermore, the aim was to compare these possible
changes with the students’ background factors.

2.2 Research design
This was a clustered random sample pre-test–post-test study
without a control group.[37] A mixed-methods approach to
data analysis was used to obtain an enhanced and enriched
understanding of the changes of the students’ knowledge
structures.[38]

2.3 Setting
This study was conducted in Finnish polytechnics represent-
ing the East, North, South and West of Finland. The total
number of participating polytechnics was six.

2.4 Sampling process
Randomly-selected cluster sampling was used to create a
sample of graduating nursing students from eight of the 20
Finnish polytechnics. From each geographical area, students
were drawn from one randomly selected polytechnic with
over five thousand students and one polytechnic with under
five thousand students. Finally, the data were collected from
only six polytechnics, because data collection was not suc-
cessful in one Southern and one Northern polytechnic due to
the students’ time schedules.

2.5 Sample
A total of 242 students fulfilled the eligibility criteria, that
they: 1) followed the nursing curriculum schedule, 2) were
not exchange students from outside Finland, and 3) were not
on maternity leave. Altogether, 101 students participated
in the study representing 42% of the students (n = 101/242
students). In the pre-test phase, 32 responses were excluded
because the documentation of their participation in the in-
tervention was not saved into the computer system due to a
technical problem. In the post-test phase, 43 students partici-
pated, representing 62% of the participants (n = 43/69). The

final sample consisted of the 43 students who participated in
both phases.

2.6 The computer simulation program
A computer simulation program was based on the theory
of cognitive empowerment,[4, 39, 40] previous research on an
empowering discourse[6] and the idea of constructive learn-
ing[41] as well as the idea of learner control.[7, 42]

The program consisted of a simulated empowering discourse
between a nurse and a virtual female patient admitted to hos-
pital for a knee arthroscopy as a day case. The structure of
this discourse included the phases of initiation, progression
and conclusion. The empowering discourse included six con-
tent areas.[7] In addition, the computer simulation program
consisted of orientation information for using the program
and learning material about an empowering discourse based
on scientific nursing literature.[4, 39, 43]

2.7 Educational intervention
The principle investigator (PI) established intervention im-
plementation at each polytechnic with a teacher of the poly-
technic and sent an invitation letter including information
about the study to the nursing students. The teachers’ task
was to recruit students to participate in the study.

For the educational intervention, the computer program was
used once, through the Internet, in extra-curricular computer
classes in the polytechnics during 90-minute educational
sessions. The students used the computer simulation inde-
pendently, and were oriented and instructed by the principal
investigator and the program itself. The principal investigator
attended each session to provide technical support.

In the computer simulation program, the students took the
role of the nurse and were trained through the structure of
an empowering discourse with the virtual patient. The stu-
dents were able to choose which of the phases (initiation,
progression or conclusion) they practiced.

The training methods within the simulation included a
multiple-choice method and an open-ended method. Again,
the students were able to choose which methods they used.
In the multiple-choice method, the discourse contained 41
different questions and comments by the patient, and 123
responses and comments by the nurse. The nurse’s responses
to the simulated patient’s questions and comments were pre-
sented one by one, in a random order, on the computer screen.
The students evaluated the empowering effect of the nurse’s
responses on a dichotomous scale (yes–no). After this train-
ing, the students got feedback by the program on a dichoto-
mous scale (correct–incorrect) about their choices. In the
open-ended method, the discourse contained 41 different
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questions and comments by the patient. The students wrote
down the nurse’s response to the patient in their own words.
After their responses, the students received model responses
by the program, from which they could self-evaluate whether
their response supported the patient’s empowerment or not.
For example, one comment by the virtual patient about an
ethical issue was as follows: “I have read about patient’s
rights and malpractice.” and the model response was as fol-
lows: “There is a patient ombudsman in the hospital. If you
want further information, you can contact her.”

2.8 Data collection methods
Two main tools were used for the data collection:

2.8.1 A structured questionnaire consisting of two parts
The first part included the students’ socio-demographic fac-
tors: age, basic education, prior vocational education and
healthcare education, prior patient education studies, and
prior experience of patient education. These factors were
measured since they were considered essential for developing
of the knowledge structure of an empowering discourse.[8]

The second part focused on the students’ study orientations.
These study orientations were measured using two instru-
ments: the shortened version of the Task Booklet of Learn-
ing[44] and one summative variable of the Inventory of Gen-
eral Study Orientations.[45]

The Task Booklet of Learning was used to measure stu-
dents’ meaning-orientation and reproduction-orientation.
Their meaning-orientation was measured with nine items
of two summative variables (construction of knowledge,
self-regulation of learning) on a scale from 1 (= low mean-
ing orientation) to 5 (= high meaning orientation). Their
reproduction-orientation was measured with 18 items of four
summative variables (intake of learning, external regulation
of learning, lack of regulation, dualistic conception of knowl-
edge) on a scale from 1 (= low reproduction orientation) to 5
(= high reproduction orientation).[34]

The summative variable of the Inventory of General Study
Orientations[45] was used to measure the students’ interest in
studying, with 10 items on a scale from 1 (= fully disagree)
to 5 (= fully agree).[45]

2.8.2 A concept-map method
A concept-map method was used to measure students’ knowl-
edge structures of an empowering discourse. This data-
collection method was chosen since it has been shown to
be an effective method to assess students’ knowledge struc-
tures in higher education research[14, 18, 20] and to express
students’ knowledge structures directly.[17]

2.9 Data collection procedure
The PI organized and conducted the data collection in the
polytechnics.

The pre-test data (socio-demographic factors, study orien-
tations, concept map) were collected just prior to the stu-
dents using the computer simulation. The PI introduced the
data-collection method to the students and confirmed that
they understood the concept-map method and how to create a
concept map. All the students were familiar with the concept-
map method, based on the use of it in previous studies, in all
the polytechnics. Therefore, the students were not taught in
detail how to prepare concept maps at this point.

The students drew a free-form concept map independently on
blank paper before using the computer simulation program.
The topic provided for the map was the “identification of
patients’ prior knowledge and knowledge expectations in an
educational discourse”. The concepts “patient’s prior knowl-
edge” and “knowledge expectations” were defined briefly in
connection with the topic. The students could freely select
the main concept for their maps and create their maps.

The post-test data (concept map) were gathered one week
after using the computer simulation. The students were in-
structed to prepare another concept map with the same topic
at home and send their concept map by mail, in an envelope
provided for the purpose, to the PI.

2.10 Analysis
The data were analyzed in three stages: 1) analysis of the pre-
test phase, 2) analysis of the post-test phase, and 3) analysis
of the changes in the knowledge structures and associations
between these changes and the students’ background factors.

2.10.1 Analysis of the pretest phase
In the pre-test phase, the students’ background factors were
described. Background factors including socio-demographic
factors and study orientations were then analyzed using de-
scriptive statistics.

In addition, their knowledge structures were analyzed by the
PI using qualitative analysis to discover their complexity by
using a modified SOLO classification (see Table 1) based on
Biggs and Collis’s[12] classification. The SOLO classification
was conducted in regard to the structure of the empowering
discourse, as described in Figure 1.

2.10.2 Analysis of the post-test phase
In the post-test phase, the students’ knowledge structures
were analyzed based on the same criteria (see Table 1) as in
the pre-test phase.
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Table 1. Modified SOLO criteria for assessment of knowledge structure
 

 

SOLO class Assessment criteria 

1 
Instruction and concept map do not correspond to each other, or the main concept is not identifiable, or concept map 
has not been made 

2 
Concepts demonstrate one appropriate content area, and  this content area is described in either a single or multiple 
hierarchy level, and there are no cross links between the concepts  

3 
Concepts demonstrate two or several appropriate content areas, and these content areas are described in either a single 
or multiple hierarchy level, and there are no cross links between the concepts  

4 
Concepts demonstrate two or several appropriate content areas, and these content areas are described in a multiple 
hierarchy level, and there are cross links between the concepts 

5 
Concepts demonstrate two or several appropriate content areas, and these content areas are described in a multiple 
hierarchy level, and there are cross links between the concepts, and some concepts describe abstract nursing principles  

 

2.10.3 Analysis of the changes in the students’ knowledge
structures and associations between these changes
and the background factors

In the third stage of the analysis, the changes in the students’
knowledge structures and their associations were analyzed.
These changes in the knowledge structures were analyzed
statistically through a comparison of the pre- and post-test
SOLO levels. For this comparison, the original qualitative
SOLO levels were considered as quantitative variables on an
ordinal scale as follows: prestructural = 1, unistructural =
2, multistructural = 3, relational = 4 and extended abstract
= 5. The changes in the SOLO levels were tested with the
Pearson’s Chi-square test or Fisher’s exact test. In all these
tests, p-values less than .05 were considered as statistically
significant. All statistical analyses were conducted with SAS,
version 9.1.

The association between the changes in the students’ knowl-
edge structures and their study orientations was only evalu-
ated for the students who were either clearly reproduction-
oriented or clearly meaning-oriented and for the students
who were clearly interested or who totally lacked interest
in studying. These groups were selected because it was as-
sumed that any potential differences would arise most clearly
between these groups.

To test the associations between the changes in the students’
knowledge structures and their study orientations (meaning-
orientation and reproduction-orientation), a k-cluster analysis
(three cluster model) was performed. A summative variable
(lack of interest) was categorized by using tertiles, of which
the first group represented students with the highest inter-
est in studying and last group represented students with the
lowest interest in studying.

The differences between changes in the knowledge structures
and students’ socio-demographic factors and study orienta-
tions were tested using the Chi-square test or Fisher’s exact
test.

2.11 Ethics
The permission to carry out this study was received from
each of the six polytechnics. The students were informed
before their participation about the purpose of the study and
their right to withdraw from the study at any point. The stu-
dents gave their consent to participate by voluntarily creating
the concept maps and responding to the questionnaire.[46]

3. RESULTS

3.1 Sample characteristics
A total of 43 students from six polytechnics returned the
concept map pre-test and post-test and were thus enrolled in
the study. The students’ socio-demographic factors are de-
scribed in detailed in Table 2. The mean age of the students
was 25 years (range 21–48).

Table 2. Students’ socio-demographic background (n = 43)
 

 

Variables n % 

Age, years  

21 - 24 30 70 

25 ≤ 13 30 

Basic education  

Comprehensive school (9-years) 12 28 

High school/college (12-years) 31 72 

Prior professional education  

No professonal education 27 63 

Vocational education 8 19 

College/polytechnic education 7 16 

University 1 2 

Prior patient education studies 

Studies only in theory 2 5 

Studies only in clinical practice 2 5 

Studies both in theory and clinical practice 39 90 

Prior experience of patient education 

No experience 0 0 

Experience in clinical practice 9 21 

Experience in health care work  2 5 

Experience in clinical practice and health care work 32 74 
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All the students were assessed in terms of the factors related
to meaning-orientation and reproduction-orientation as well

as in terms of their interest in studying. Students’ study
orientations are described in Table 3.

Table 3. Students’ study orientations
 

 

Study orientations 
All students (n = 43) 

Meaning-oriented Reproduction-oriented 
students (n = 9) students (n = 11) 

mean (SD) mean (SD) mean (SD) 

Meaning-oriented learning  4.03 (0.32) 2.51 (0.27) 
Construction of learning 3.77 (0.61) 4.33 (0.31) 3.52 (0.41) 
Self-regulation of learning 2.55 (0.92) 3.78 (0.61) 1.69 (0.30) 

Reproduction-oriented learning  2.61 (0.42) 3.40 (0.38) 
Intake of knowledge 3.28 (0.79) 2.47 (0.81) 3.73 (0.46) 
External regulation of learning 3.19 (0.79) 2.95 (0.71) 3.95 (0.54) 
Lack of regulation 2.05 (0.83) 1.71 (0.40) 2.48 (1.05) 
Conception of knowledge  3.50 (0.63) 3.28 (0.70) 3.43 (0.40) 

Lack of interest  2.22 (0.78) not available not available 

 

3.2 Students’ pre-test and post-test knowledge struc-
tures

The students’ knowledge structures were on different com-
plexity levels, which varied from a prestructural to an ex-
tended, abstract level at both pre- and post-test (see Table
4). Looking at them in more detail, the students’ knowl-
edge structures were prevalently multistructural both pre-
and post-test (pre-test 44%, post-test 58%). This multistruc-
tural knowledge structure included many single concepts
with no cross links. The concepts illustrated elements of
the empowering discourse: initiation of the discourse, for
example concentrating on knowing the patient’s background,
features, feelings and expectations; the content of the empow-
ering discourse, focusing mainly on bio-physiological and
functional issues; and supporting the patient’s participation
in the discourse.

Table 4. SOLO classification of the students’ knowledge
structures in pretest and post-test

 

 

SOLO level 
Pretest 

 
Post-test

n  % n % 

Prestructural 6 14  5 12 

Unistructural 8 19  5 12 

Multistructural 19 44  25 58 

Relational 8 19  5 12 

Extended abstract 2 4  3 6 

 

Only two students (5%) pre-test and three (7%) post-test
had a well-organized, extended, abstract-level knowledge
structure. These students’ knowledge structures consisted
of concepts and some cross links describing all the main
elements of an empowering discourse, including concepts
about creating an appreciative atmosphere, negotiating the

patient’s health problem and the goal of the discourse, the
patient’s existing knowledge and knowledge needs (and the
assessment of this knowledge), supporting the patient’s ac-
tive participation, and concluding the discourse including an
assessment of the patient’s understanding. The students also
described some abstract principles, for example individuality
and trustworthiness.

The knowledge structures of 14 students (33%) pre-test and
ten students (23%) post-test were poorly organized, being
either prestructural or unistructural. A students’ prestructural
knowledge structure was realized by their not drawing the
concept map at all (pre-test 2%, post-test 2%), by just listing
the grouped concepts under a relevant heading without any
links (pre-test 2%, post-test 2%) or by providing two sepa-
rate concept maps instead of being able to identify one main
concept (pre-test 2%, post-test 2%). Students’ unistructural
knowledge structures consisted of a concept map covering
only one element of the empowering discourse, for example
bio-physiological issues, which the nurse and patient would
discuss.

3.3 Changes in students’ knowledge structures
Changes in the students’ knowledge structures were mea-
sured by comparing the knowledge structures created pre-
and post-test (see Table 5). About one fifth of the students
(19%) had an improved knowledge structure of the empower-
ing discourse, reflecting more complexity, in post-test. This
development occurred in the unstructured knowledge struc-
tures described with the lowest SOLO levels, with the growth
of the increase being one or two levels towards a better-
organized knowledge structure. Only one student’s (2%)
knowledge structure changed from a unistructural (SOLO
level 2) to an extended abstract level structure (SOLO level
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5) containing concepts of all the elements of an empowering
discourse. Three students (7%) who had described only one,
or some separate, elements of the empowering discourse
pre-test subsequently described several elements and also
linked some concepts together post-test. Four (9%) students’
knowledge structures were extended at the post-test, from
containing one element or being completely disorganized pre-
test to including some separated elements of the empowering
discourse post-test.

Table 5. Changes in the students’ knowledge structures
 

 

Changes n % 

Improved 8 19 

No change 27 63 

Regressed 8 19 

 

Eight students’ (19%) knowledge structures regressed post-
test. This mainly occurred in the form of a regression from a
relational to multistructural knowledge structure. The regres-
sion was primarily seen from a relational level to a multistruc-
tural level in six (14%) students’ knowledge structures. At
the pre-test, these six students all had well-structured knowl-
edge structures, containing some crosslinks between some
concepts, but post-test these crosslinks were missing, thus
reflecting a multistructural knowledge structure. However,
the changes in terms of SOLO levels were not statistically
significant. The knowledge structures of 63% of the students
remained unchanged.

3.4 The association of students’ study orientations and
socio-demographic factors with the changes in their
knowledge structures

To answer the third research question we evaluated the asso-
ciation between the changes of the knowledge structure and
students’ socio-demographic factors as well as their study
orientations. There were no statistically significant differ-
ences between the changes in the complexity of the students’
knowledge structures and the students’ socio-demographic
factors.

There were no statistically significant differences in the
changes in the level of the knowledge structures between
the reproduction-oriented and meaning-oriented students or
between the interested and uninterested students.

4. DISCUSSION
4.1 Discussion of the students’ knowledge structures

and changes
This study aimed to evaluate how nursing students structure
their knowledge of an empowering discourse related to pa-
tient education. It also evaluated the possible changes in

these knowledge structures. We found that the students’
knowledge structures of an empowering discourse were
mainly fragmented, both pre- and post-test. This finding
indicates that students’ knowledge structures may not ex-
press sufficient understanding of an empowering discourse.
This result is in line with previous studies[21, 23] on nursing
students’ knowledge structures. Therefore, there is a need
for a learning method that would better support the develop-
ment of students’ knowledge structures about an empowering
discourse.

Our main finding was that the development of students’
knowledge structures of an empowering discourse can be sup-
ported by using a computer simulation as a learning method.
This study showed that the development was greatest in
students whose knowledge structure was initially poorly or-
ganized. Less advancement was seen in students whose
knowledge structures were well organized from the begin-
ning. Thus, computer simulations may be considered as an
appropriate learning method, especially for students whose
knowledge structure is not yet well organized. Computer
simulation of an empowering discourse may extend students’
knowledge structures, but it may only partly support students
in deepening previously well-organized knowledge struc-
tures. Nevertheless, this study provided a new perspective
on using computer simulation in nursing education[26–32] and
indicated the need for the development of teaching and sup-
port for students when learning about empowering patient
education.

It is noteworthy that eight students had more poorly orga-
nized knowledge structures post-test. This regression oc-
curred in the knowledge structures of the middle levels. This
regression occurred in the knowledge structures of the mid-
dle levels. These knowledge structures may reflect an un-
derstanding of multiple empowering elements, although the
relational level may also demonstrate the ability to link issues
together. These structural levels seem to be, therefore, very
similar to each other and it may be supposed that a fluctua-
tion in knowledge structures will arise when skills are being
developed. This finding may also indicate that it takes longer
for some students’ knowledge structures about an empower-
ing discourse to become well organized. In addition, some
students’ knowledge structures might be seen to regress if
the student is not interested in creating concept maps or not
interested in the actual method of learning.

Moreover, this study provided a new perspective on the
evaluation of the changes of the students’ knowledge struc-
tures, particularly in terms of the students’ study orientations.
Our findings showed that changes in the students’ knowl-
edge structures did not associate with the students’ socio-
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demographic factors or with the students’ study orientations.
This result may indicate that computer simulation is a use-
ful learning method for nursing students regardless of their
study orientations. Previous study[7] concerning the use of
computer simulation as a learning method showed that all
students, even if they have different study orientations and
socio-demographic factors, might be able to control the use
of a simulation program.

4.2 Limitations and strengths of the study
There are some limitations in this study, primarily connected
to the study design, sample size, duration of intervention,
using concept maps as an evaluation method and the analy-
sis of the knowledge structures. This study was conducted
without a control group, which can be seen as a limitation.
However, a pre-test–post-test design has also been proven to
be appropriate when evaluating novel teaching methods.[37]

Since the sample size was fairly small (n = 43), generaliza-
tions must be made with caution. However, the sample’s
strength is in its representativeness. The sample was selected
randomly and the polytechnics represented both large and
small polytechnics from different geographical areas. The
students’ socio-demographic backgrounds were typical when
compared to Finnish participants in other nursing education
studies.[47, 48] In addition, the sample size can be considered
sufficient for the qualitative evaluation of students’ knowl-
edge structures. However, the duration of intervention and
one week period for information processing were also short.
Although the findings were encouraging, conclusions must
thus be considered with caution, and more testing is needed
in the future.

The students’ concept maps did not include connecting links
between the concepts. This is a limitation when evaluating
the meanings of the concepts used.[19] However, the advan-
tage of using the concept map method was that the students’
knowledge structures could be directly reached through the
maps[18] and the students’ individual interpretations of the
empowering discourse could thus be discovered.[19]

The trustworthiness of the analysis of the knowledge struc-
tures were examined from the perspective of credibility, de-
pendability and transferability. Credibility here refers to
having confidence that the data and analysis can address the
intended focus of the study.[49] In this study, the credibility
was supported by consistence between the concept map data
and its analysis and the pedagogical strategies of this study.

The use of the SOLO classification strengthened the qualita-
tive evaluation of the knowledge structures. However, this
could produce weaker findings, particularly in poorly orga-
nized knowledge structures, since all of the concept maps
with two main concepts were automatically classified as pre-
structural, reflecting the weakest knowledge structure. For
credibility, the PI along with five other researchers evaluated
six SOLO classifications, reaching 100% consensus after
61% initial agreement. Secondly, dependability refers to the
degree to which data changes over time.[49] In this study,
the dependability was strengthened by the analysis being
conducted in strict compliance with the SOLO classification
in the pre-test and post-test phases. Lastly, transferability
refers to the extent to which findings can be transferred to
other sample or setting.[49] In this study, the transferability is
decreased by the fact that only 43 students out of 69 students
drew concept maps, and that this group only represented
Finnish nursing students. However, this study was carried
out in typical nursing schools.

5. CONCLUSIONS

Our study provides new insight into using computer simula-
tion for students learning about the empowering discourse
between a nurse and a patient. We were able to show that
computer simulation may support this learning by advancing
a student’s poorly organized knowledge structure. We also
found that nursing students, even during their last year of
education, do not have a clear picture of how to support pa-
tients in becoming empowered in their own care. We should
therefore invest in methods that can teach the empowerment
of patient education to students. If students do not have a
clear picture of the empowering discourse they will not be
able to facilitate high quality patient education. Poor knowl-
edge structures do not allow nurses to build new knowledge
onto existing knowledge, and thus the nurses’ advancement
after graduation might remain restricted.
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