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ABSTRACT
Background: Constructivism theoretical framework was 
used as the fundamental base in developing a nursing 
education program. This required education of research 
assistants employed as outcome assessors for a pressure 
injury prevention study. Outcome assessors were required to 
correctly identify pressure injury stages and whether or not a 
pressure injury developed throughout the project.

Objectives: To evaluate the knowledge developed by 
outcome assessors as a consequence of engaging in the 
education program.

Methods: The education program was delivered to 25 
outcome assessors across five sites in Australia. A purpose-
designed instrument was developed for the education 
day’s program, which included 27 pre-test and post-test 
questions. A paired samples t-test was used to compare 
changes in pre-test and post-test scores.

Results: The success of the education day was highlighted 
by higher post-test scores, compared with the scores 
obtained prior to pressure injury education. The combined 
pre-test score was 13.3 (SD±4.4) compared with a higher 
post-test score of 21.1 (SD±2.6) (p<0.02).

Conclusion: Through the use of constructivism theoretical 
educational framework, outcome assessors were able to 
improve their knowledge about pressure injury assessment 
and staging. Pre-test scores were lower than post-test 
scores, indicating increased knowledge as a result of the 
education session.

Keywords: Constructivism theory, education, pressure injury 
recognition and assessment.

INTRODUCTION
Pressure injuries (PIs) are a common and difficult to treat 
problem among hospitalised patients, especially those who 
have restricted movements1,2. Cochrane reviews evaluating 
interventions aimed at preventing PIs from developing in the 
first place have generally concluded that evidence is limited 
by underpowered studies of low quality3-5. Consequently, 
there is little evidence to indicate which, if any, interventions 
are the most effective in preventing PIs.
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In an effort to contribute to the evidence base and to test an 
intervention that may help to prevent hospital-acquired PIs, we 
planned a large, multicentred cluster randomised trial. During 
preparation for the trial, we recognised that knowledge about 
PIs among the outcome research nurses (ORN) who were 
recruited to assess the study’s outcome, varied considerably. 
So, in line with the Good Clinical Practice guidelines for the 
conduct of clinical trials6, we provided specific training to 
the ORNs in correctly classifying PI. The education sessions 
were aimed at improving PI identification and staging skills 
of the ORNs and had no impact on prevention. The purpose 
of this paper is to describe this training and evaluation of its 
impact on the ORNs.

The development of nursing education programs that 
acknowledge the nurse’s current level of knowledge 
and clinical experience requires a modern paradigm for 
teaching7,8. Historically, education has been delivered as a 
‘teacher delivers all information’ method, which fails to take 
into account the learner’s current knowledge and professional 
experiences9,10. In continuing professional development and 
upskilling nurses, the use of constructivism theory assists 
in the delivery of a framework for education, encompassing 
various levels of nursing skill and experience, through 
education, reflection and mentorship7,8.

Russian social theorist Vigotsky, suggested people understand 
and develop through “the relationship between thought 
and word … a continual movement back and forth from 
thought to word and from word to thought”11,p.125. Applying 
this type of constructivist approach to teaching leads to 
viewing the learner as actively involved in constructing 
knowledge, fostering a critical approach to thinking and 
building upon their current knowledge and understanding9,10. 
In this approach, the teacher is a model and coach, who first 
gains an understanding of the learner’s current knowledge 
and then builds on this knowledge; an approach known as 
‘scaffolding’ new learning on current understanding9,10.

The use of a constructivism theoretical framework in the 
context of this PI educational program aimed to build 
on the nurse’s current skin assessment skills, solidifying 
their knowledge about PIs and improving assessment and 
diagnosis of stages of PIs. Through this method, we avoided 
the didactic delivery of information, but rather used the 
educational experience of group discussion and reflection. 
Examples of didactic teaching at local institutions include one 
hour of theory for PI assessment delivered to new employees 
and annual national bedside auditors, which have the same 
aim: to improve PI assessment skills. On the other hand, 
examples of how ORNs were coached through the education 
program included providing time for nurses to discuss PIs 
encountered in their clinical experience and discussing the 
suspected causes and symptoms of tissue damage, which 
would enable an accurate description and classification of 
the PI. Their experiences were incorporated into the activities 
of the day to improve knowledge and assessment skills. This 
allowed the nurses to be active participants in their learning, 

through problem solving, teaching each other, allowing each 
other’s different experiences to guide their learning, with the 
most confident nurses able to guide and support others. 
When compared with traditional teaching, this allowed the 
nurses to gain knowledge from other sources rather than 
having knowledge imposed on them from one source.

MATERIALS AND METHODS
Education evaluation design

The evaluation utilised differences between pre-test and 
post-test scores. The aim of the education was to improve 
ORNs’ knowledge and assessment skills in identifying 
and assessing PIs. Activities and group discussions were 
encouraged to expand on knowledge, addressing any 
deficits and enhance the learners’ experiences through 
multiple dimensions of adult learning.

Participants and setting

The education program was delivered to nursing staff 
employed for a multisite cluster randomised trial that included 
eight hospitals across three states in Australia. Participants 
were ORNs, with backgrounds including wound care nurse 
specialists, general nursing staff and student nurses.

Teaching content

The concepts taught included PI definition, classifications 
and frequent causes of injury. A PI is defined as an area 
of localised damage due to three individual or combined 
factors: shear, friction and pressure12-15. PI typically occur 
over a bony prominence12,13,15. Other patient factors may 
contribute to further tissue destruction based on individual 
physiological changes; for example malnutrition, poor 
circulation, medications and tissue moisture14. Six PI stages 
have been identified, as shown in Table 1.

PI depth, despite staging, also depends on location of 
the injury. For example, a Stage 3 PI depth may differ 
from the buttock to the back of the head, deep versus 
shallow damage12,13. Injuries located in the mucosa due 
to the presence of medical equipment, are also classified 
as a PI but remain an entity of their own2,16. This is due to 
the absence of characteristics related to the six stages of 
pressure injury such as bone, tendon or the presence of 
slough, which is more likely to be senescent blood cells 
rather than devitalised tissue2.

Measures

Typically the Pressure Ulcer Knowledge Test (PUKT) has 
been utilised by many nursing educators and wound care 
clinicians to determine outcomes of teaching sessions for 
improvement in PI knowledge17-21. However, this test consists 
of many measures for PIs including staging, prevention and 
management questions, the latter two being irrelevant for our 
educational purpose.

Therefore, a purpose-designed test was developed for the 
education day’s program including seven questions related 
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to the definition of PI stages. The purpose-designed test 
also included a total of 14 multiple-choice definitions, and 
the most correct answers were the ones that accurately 
described key characteristics of the wound bed and tissue 
injury, for each of the seven PI categories (Figure 1). There 
were also 20 images of wound types and skin lesions, and 
nurses were required to identify whether a PI was present 
or not; and, if so, the PI stage. Both the pre-test and 
post-test questionnaires included the same definitions and 
images. Inter-rater reliability (IRR) of outcome assessors was 
assessed separately and results of the IRR will be reported, 
along with other results, at the end of the trial.

Procedure

The education program was delivered to all participants 
over a five and a half hour period in one day. Table 2 
shows the structure of the education day, including time 
involved with each component. The education sessions were 
initially trialled with five nursing staff (including two chief 
investigators) to streamline the education prior to delivery 
to the larger research team; results from this initial trial were 
excluded from the final analyses. At commencement of the 
trial’s education day, pre-tests were given to the participants; 
and at the end of the education day post-tests were given to 
measure the difference in participant knowledge and success 
of the education session. Participants who did not obtain 
100% accuracy on the post-test scores were given time to 
reflect and discuss post-test scores with their peers and then 
given further education on the day by the educator.

Ethical considerations and consent

The education preparation and education days conformed to 
the ethical guidelines of the 1975 Declaration of Helsinki as 
training of research staff in assessing PI was a requirement 
by all hospital and university Human Research Ethics 
Committees that approved the trial. Additionally, Good 
Clinical Practice requires that research staff are trained with 
appropriate education and tools to deliver good-quality 
research. Therefore, the participants were educated as a part 
of their preparation for the research project and participation 
in the project implied consent22.

Analysis

De-identified data were entered into the SPSS software, 
version 18 (Chicago: SPSS Inc., 2009). All data were cleaned 
and cross-checked for accuracy. Descriptive statistics were 
used to explore participant skill level and are reported as 
counts and percentages. Paired samples t-tests were used 
to compare the difference in pre-test and post-test scores for 
test-definitions, test-images and combined scores.

RESULTS
A full day of PI education was provided to 25 participants. 
Group numbers ranged from four to six participants, in 
five separate sessions. The skill mix consisted of principal 
investigator (n=1, 4%), wound care specialist (n=3, 12%), 
nursing students (n=2, 8%) and general trained nurses (n=19, 
76%).

Stage Stage descriptive characteristics

I Persistent non-blanching erythema.

The skin is intact.

II Epidermal loss.

Superficial skin loss or serous blister.

III Tissue loss into dermis, fat, or slough.

Undermining may be present.

IV Full-thickness tissue loss down to underlying structures such as bone, tendon, 
muscle.

Necrotic tissue may also be present.

Suspected deep tissue injury (DTI) Bruise-like appearance indicates trauma to underlying tissue and blood 
vessels but the true extent of the damage is unknown.

This also includes a haemoserous filled blister.

Unstageable The pressure injury depth is unknown due to the wound completely covered 
by eschar (necrotic or slough).

Table 1: Pressure Injury Classification (Pan Pacific Clinical Practice Guideline for the Prevention and Management of Pressure Injury 
(Ulcer), 2012; Sibbald et al., 2011)
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The lowest possible score for the pre-test and post-test 
scores was zero and the highest score was seven. The mean 
pre-test score was 3.8 (SD±2.4). Following the education 
session, the mean post-test score increased to 6.7 (SD±3.5). 
This difference was statistically significant (p<0.001).

For the PI images, the lowest possible score was zero and 
the highest score was 20. The mean pre-test score was 9.7 

(SD±4.0). Following the education session, the mean post-
test score increased to 14.3 (SD±3.9). This difference was 
statistically significant (p<0.001).

Finally, we combined the PI definition and image scores; 
where the lowest possible score was zero and the highest 
score was 27. Figure 2 shows the difference in pre-test and 
post-test scores which was statistically significant (p<0.02). 
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Figure 1: Testing tool: definitions (image of test)
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Education content Component of 
teaching

Duration Relevance to traditional versus constructivist 
educational methods

1. Introduction — pretesting Individual reflection 
and self-test

1 hour Traditional teaching may not include pre-testing. 
Pre-testing in this instance allows the mentor to 
understand the deficits of the mentee. Results 
are not discussed as a group at this stage but are 
revised at the end of the day.

2. Introduction to the skin and 
PI staging

Theory 45 minutes Traditional teaching would include theory, 
usually with little participant interaction. In our 
education day the revision of theory ensured 
ORNs participated in the describing of key PI 
characteristics utilising examples of all PI stages.

3. Staging of PI and 
identification of other wound 
types

Group work (two 
people per group) 
followed by group 
discussion

45 minutes Differential diagnosis may not be covered in 
traditional PI identification education. Through 
constructivism this allows for a deeper 
understanding of the PI. It also broadens the 
mentees’ scope and understanding around skin 
assessment and other factors that need to be 
considered before a diagnosis is made.

4. Completing a skin check, 
identifying at-risk areas and 
assessing difficult skin types 
(dark skin, erythrodermic 
skin)

Theory 45 minutes Traditional teaching may not incorporate 
assessment in other patient populations as usually 
there is little time to broaden PI assessment 
into other dimensions of skin assessment and 
elaboration of other skin conditions, which may 
impede or aid correct diagnosis.

5. Five case studies, including 
approaches to assess 
the patient, the patients’ 
‘at-risk’ areas and differential 
diagnosis

Group work (two 
people per group) 
followed by group 
discussion

30 minutes Traditional teaching of PI often does not 
incorporate group work, discussion of case 
studies, reflection on learning and reinforcement 
of concepts. Through the constructivist approach, 
the mentor is removed from the teaching and 
the mentees are allowed to move freely between 
groups and interact with each other and learn 
from other’s experiences. The aim is a friendlier 
and easily applied approach to understanding PI 
assessment and differential diagnoses, with the 
intended outcome of ORNs shifting from novice 
to expert.

6. Staging of PI and 
identification of other wound 
types

Group work (two 
people per group) 
followed by group 
discussion

1 hour

7. Post-testing, one on one 
learning

Individual reflection 
and testing, paired 
discussion of 
answers, mentor 
education

45 minutes At the beginning and end of the day, the same 
testing definitions and images are given to the 
mentee. Through the constructivism approach, 
this allows the mentee to reflect on previous 
answers in conjunction with newly gained 
knowledge. Group discussion in regard to correct 
answers is encouraged after testing. One-on-one 
support is also offered. Although the intended 
outcome is improved post-test scores, ORNs 
were also encouraged to develop a deeper 
understanding of skin assessment and not make 
a diagnosis based on the wound appearance 
alone.

Table 2: Education day format
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DISCUSSION

This is the first published study to assess the change in 
nurses’ knowledge of PI staging from a PI education day, 
based on a sound theoretical framework. Constructivism 
in teaching is a useful education method that incorporates 
many facets of human learning to improve knowledge. 
Participants appeared to be fully engaged and the delivery 
method resulted in a significant increase in the outcome 
assessors’ knowledge. Additionally, we learned from this 
teaching and learning style that the written word (through 
definitions) was the most effective strategy for memorising 
what was learned on the day. This format may be useful 
for other areas of nursing education, particularly where the 
subject matter is constant and critical thinking or planning is 
not required.

Although the images component of the test produced lower 
change scores between pre- and post-intervention testing, 
individual discussions with participants after post-testing 
indicated that imagery was also useful to improve nurses’ 
levels of knowledge and assessment skills. For example, 
when participants were asked to discuss incorrect post-test 
scores, it was clear that images provided for the testing 
tool were misinterpreted. These participants were able 
to describe, with 100% accuracy, a PI stage but had not 
associated that stage with the image provided. This may 
indicate that post-test scores may have been higher if a ‘real’ 
PI had been assessed, rather than a two-dimensional image.

Interestingly, a recently published study between two groups 
of nurses found that those who received traditional-based 
learning achieved higher mean scores than those who 
received computer-based learning, when pre-test and post-
test scores where compared at the end of the PI education 
sessions18. Our study supports earlier findings reported 
by Sinclair and colleagues23, who also completed pre-
testing and post-testing of a PI educational day. Although 
Sinclair and colleagues23 did not focus on the educational 
theory used to develop and deliver the education, they did 
report that the educational day included multidimensional 
learning including video, role play, the use of protocols and 
guidelines for staff reflection, lectures and case study group 
discussions. Like our study, Sinclair’s23 study indicated that 
an increase in knowledge had been obtained. Altun and 
Zencirici17 also reported knowledge improvement identified 
through pre-test and post-testing. However, they delivered 
an educational session for only three hours, with a lecture-
structured education session. Unfortunately, we do not 
know if there would be differences in outcome assessors’ 
knowledge from our educational day if we delivered a three-
hour lecture; or if a three-hour lecture would have been a 
sufficient mode of delivery to instil confidence in outcome 
assessors’ ability to correctly assess and stage PIs.

Whether our program or any other program results in a 
sustained knowledge change is unclear, but a study by 
Pieper and Mott24 reported highest levels of knowledge for PI 

Figure 2: Combined scoring (imagery and definition), pre-test 
and post-test scores

staging and PI assessment by nursing staff who attended the 
most recent educational sessions. Therefore, our education 
day was designed to enhance the learning experience via a 
multidimensional approach as close to the start of the study 
to enhance recovery of information for our purposes of the 
research project. Also, it was necessary that our outcome 
assessors followed a consistent process when conducting 
a skin assessment. Therefore, a full day of education was 
provided.

In regard to the potential differences occurring in nursing 
learning style, theoretical (such as text-based) versus 
visual, there have been several studies that report nurses 
learn predominantly through kinaesthetic or visual learning 
styles25-30. A quality improvement activity by Frankel28 
delivered questionnaires on preferred styles of learning to 
61 nurses. Frankel28 reported that nurses preferred to learn 
through visual (n=34) or kinaesthetic (n=17) learning. This 
was also supported by a comparative study by Bostrom 
and Hallin25, who reported differences in learning styles 
between teacher and nursing student; again nurses favoured 
“learning by doing”. However, a longitudinal study by 
Fleming and colleagues27 reported that nursing students 
had variation in learning styles depending on age and year 
of nursing education; therefore no significant learning style 
could be isolated in the cohort. This finding by Fleming 
and colleagues27 was similar to outcomes reported by 
Esche and colleagues18, who were able to separate nurses’ 
learning preferences by age groups. That is, mature-aged 
nurses preferred traditional-based learning (in the classroom) 
versus computer-based learning as a preference expressed 
by younger nursing staff. However, overall, retention of 
knowledge gained from PI education was highest in the 
traditional-based learning group when compared with those 
who undertook computer-based learning. These variations 
in learning style support the mixed style of constructivism 
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education delivered through our PI education program, as 
the nursing community, both clinical and research, were 
diverse in age and clinical experience. In this instance, the 
mixed group of participants required a mixed teaching style, 
such as constructivism-based teaching.

Constructivism-based teaching covers many facets of 
teaching to improve one’s learning capabilities29. In utilising a 
constructivism framework, theory was delivered to assist with 
filling deficits in knowledge, and visual-kinaesthetic learning 
style was used to improve memory and critical thinking. The 
importance of critical thinking by nurses for translating and 
reflecting upon theoretical knowledge to embed in practice 
is well documented26,28,30. In this instance, participants were 
encouraged to self-regulate knowledge and interpret findings 
which were pertinent to study outcomes: the identification 
and staging of PIs.

Although this paper reports on outcomes from an education 
day for a cohort of nurse researchers, the methods may be 
translated to the wider nursing community. The importance 
of improving PI assessment, management and prevention 
is a national and international health priority; with the 
responsibility for improvement mostly falling onto the nursing 
discipline20. There is a clear need for effective education in this 
area. For example, there is evidence of knowledge deficits 
among nurses about current evidence-based practice and 
updated staging, prevention and management guidelines14,20. 
There have also been recent changes incorporating the 
suspected deep tissue injury (SDTI) and unstageable PIs, 
and mucosal PIs. These changes indicate that PI education 
cannot be a ‘one-off’ session during a nurse’s career but that 
constant updating is required to maintain knowledge, and 
sustain best and current practice.

In regard to our study, the education day was essential to 
minimise misclassification of PI. However, there are also 
implications for the wider nursing and health care community. 
The misclassification of PIs may lead to poor health outcomes 
to the patient due to inappropriate management. Incorrectly 
diagnosing PIs may also lead to financial penalties for 
the institution where wrong diagnosis has been made, for 
example the inability to distinguish between PI damage and 
a leg ulcer, or other wound aetiologies31. Thus, an education 
day like we have described here could be used in clinical 
practice to promote better assessment of PI.

LIMITATIONS
Firstly, the education program was limited by the use of 
images rather than PIs present in real people or simulation 
mannequins. However, this limitation would have affected 
both pre-test and post-test scores, yet improvements were 
evident despite the use of images. Additionally, further 
learning appeared to have occurred after the post-test was 
completed, with participants accurately discussing their 
assessments of various images. In saying this, perhaps 
with more funding for education, the use of PI simulation 

devices or time spent with real patients may have enabled 
the participants to articulate their true knowledge level. In 
regard to long-term effects of the education day, we relied 
on the daily skin inspections completed by ORNs to enhance 
PI assessment and diagnosis; however, we did not obtain 
follow-up tests to assess this knowledge objectively.

Secondly, the multiple-choice questions relating to PI stage 
definitions may have also been a limitation. Participants 
may have attained high post-test scores if they were able to 
describe their understanding of various PI stages rather than 
selecting a best-fit answer, where the participants’ ability to 
critically describe the PI stages may have been limited by 
multiple-choice answer selection. In saying this, there may 
have been differences in pre-test and post-test scores based 
on nursing experience, junior nurse versus wound clinician; 
however, as tests were de-identified, we were unable to 
make inferences between nursing experience and knowledge 
gained in this area.

Finally, the use of the same pre-test and post-test may be 
considered a limitation due to memory recall bias. However, 
the use of constructivism approach to learning encouraged 
the nurses to reflect on the knowledge gained throughout 
the education day and allowed them to challenge their own 
approach in skin assessment and PI diagnosis.

CONCLUSION
The use of a constructivism framework to guide the 
development of an educational program aimed at improving 
PI assessment and diagnosis (staging of PI and whether or 
not a wound is a PI) is an effective way for improving nursing 
knowledge. Outcomes reported in this study highlight that 
mixed education sessions consisting of theoretical and 
visual cues increased the participants’ abilities to assess and 
diagnose PIs and PI stages. Although participants obtained 
higher post-test scores when PI definitions were used, they 
were also able to accurately describe PI and wound imagery, 
further supporting the benefits of constructivism framework 
in the design of educational programs with nurses.
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