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Healthcare in Africa faces a substantial human resource crisis nested in 
poverty, a high burden of disease and emerging epidemics and pandemics.[1,2] 
There is consensus in the literature that not only more nurses are needed but 
that they should be competent.[2] 

Globally, as in Africa, there is an educational shift from content-based 
curricula to competency-based education. However, people differ with 
regard to the interpretation of competency-based education.[3] A competent 
nurse is someone who is ‘able to integrate knowledge from all disciplines to 
identify the problem, understand the theory related to the problem, as well 
as the appropriate response, treatment and care of the patient … in real-life’.[4] 

Nurses should be reflective of their practice to think about their thinking 
processes and develop metacognition.[5] Reflective practitioners become 
lifelong learners.

Nurses demonstrate competence in critical thinking, clinical reasoning, 
clinical judgement and metacognition through assessing patients, diagnosing, 
and implementing optimal care plans.[6] Fig. 1 shows the conceptual 
representation of the association between the thinking process and knowledge 
levels based on Botma and Klopper’s thinking model.[5]

According to this model, a person should have foundational and 
procedural knowledge to be able to think critically, resulting in noticing or 
identifying a problem.[7-9]

Clinical reasoning would therefore flow from critical thinking when 
clinical data of a patient are collected and evaluated in a specific context to 
make a diagnosis,[9] i.e. conditional knowledge.[10] Conditional knowledge 
portrays insight into the patient's condition and associated circumstances.[11]

Critical thinking and clinical reasoning are in turn building blocks 
for clinical judgement, i.e. when a nurse formulates a decision about 
interventions.[5,7] Nurses demonstrate functional knowledge when they 
decide about treatment options that will be advantageous for a patient.[12] 

Clinical judgement and the demonstration of functional knowledge indicate 
the level of understanding of a specific situation and whether the response 
is appropriate.[10,12] Metacognition involves the assessment of thought 
processes, referred to as ‘thinking about thinking’.[13] During metacognition, 
nurses analyse their personal clinical performance to identify weaknesses 
in the reasoning process, and to plan and monitor actions for improvement.[13,14] 
Metacognitive knowledge is constructed through the process of critical 
reflection and is referred to as ‘new knowledge built on previous knowledge’.[13] It 
can be argued that a nurse is competent when they can demonstrate all four 
knowledge levels and associated thinking operations in different contexts.

Botma and Klopper’s thinking model[5] suggests that, without adequate 
foundational knowledge, clinical reasoning and clinical judgement may 
be compromised. It is, therefore, the responsibility of nursing education 
institutions to train competent nurses who are ‘ready to run’ and are competent 
on all four levels when they have completed their training. However, 
there is no single definitive tool for assessing the competence of nurses.[6] 

Becoming competent is a process, and nursing students therefore need 
support throughout their training as the content and complexity of learning 
opportunities increase.[6] The developed competency assessment instrument 
may allow nurse educators to shed light on the thinking operations and levels 
of knowledge that a student has mastered and what needs to be developed. This 
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article reports on the development and reliability 
of such an instrument that can be used to assess 
undergraduate student nurses’ competence and 
development throughout their training. 

Methods
A quantitative methodological research approach 
was used. The design defined the construct or 
behaviour to be measured, identifying competence 
assessment tools, inductively analysing items from 
identified assessment tools, formulating items, 
developing instructions for users and assessors, 
and testing the reliability and validity of the 
instrument.[15]

Development of the assessment 
instrument
With the assistance of a librarian, the authors 
identified 16 publications (from 2000 to 2017) of 
instruments that assessed competence in health 
sciences. Only 9 of the 16 instruments had 
comparable definitions of competence and were 
used for item extraction. The authors inductively 
analysed and classified the extracted items under 
the following themes: 
•	 critical thinking (noticing)
•	 clinical reasoning (interpreting)
•	 clinical judgement (responding)
•	 attitude 
•	 communication
•	 metacognition.

The identified themes correspond with the types 
of decision-making, as described by Marques[16] 
and Botma and Klopper’s thinking model.[5] 
Elimination of vague items and arranging items in 
a logical sequence contributed to the refinement of 
the draft instrument. 

The authors used a 5-point Likert scale that 
was weighted as follows:

0 = �not done (student does not demonstrate 
any aspect of expected behaviour)

1 = �incompetent (student demonstrates some 
aspects of expected behaviour haphazardly)

2 = �competent (student demonstrates most of 
the aspects of expected behaviour orderly)

3 = �exceptionally competent (student demon
strates all of the aspects of expected 
behaviour orderly and consistently)

na = �not applicable (no opportunity to demon
strate expected behaviour during simulated 
patient scenario).

Botma and Van Rensburg’s competence assess
ment tool is available as an appendix (http://ajhpe.
org.za/public/files/1350.doc) to this article.

An expert panel consisting of 7 nurse edu
cators in the field of transfer of learning and 
nurse competence, and who were knowledgeable 
regarding instrument construction, evaluated the 
draft instrument for face and content validity. 

The agreement regarding the abovementioned 
6 categories and individual items contributed to 
the content validity of the draft instrument, as 
the expert panel evaluated each item against the 
following criteria: (i) applicable to the category; 
(ii) measurable; (iii) unambiguously phrased; 
and (iv) understandable. Fig. 2 gives the content 
validity index per domain. Four domains have 
the ideal value of 1 and the lowest value is 0.85, 
which exceeds the cut-off value of 0.83.[17]

A pilot study was done after the instrument had 
been validated, during which 7 assessors evaluated 
archived video footage of students interacting with 
standardised patients. The assessment instrument 
was regarded as easy to use, but the quality of 
the sound and visibility of the footage were poor. 
Additional cameras, audio-recording machines and 
positioning of the standardised patient improved the 
quality of the video footage for the real study. 

Population and sample
Two groups, i.e. assessors and students, partici
pated in the study. The student population 

consisted of 60 second-year undergraduate student 
nurses, who participated in the compulsory 
standardised patient simulation activities. These 
simulation activities are compulsory for edu
cational purposes, but the students could withdraw 
the footage that captured their interactions for 
the purposes of research. The biostatistician used 
simple random sampling to select 15 students who 
consented to participate in the study. 

The inclusion criteria for the 20 purposefully 
selected assessors, who all agreed to participate 
in the study, were that they should be educators 
or registered nurses who are interested in the 
facilitation of clinical learning, transfer of learning, 
clinical judgement or primary healthcare. 

Data collection
The second author trained all the assessors and 
provided opportunities for them to practise 
using the instrument. Each assessor received a 
demographic sheet, 15 copies of the assessment 
instrument, simulation footage of students and 
patient records written by each student. Assessors 
completed the instrument at their convenience 
for all 15 students while they watched the footage 
of the interaction between a student and a 
standardised patient. Each assessor couriered 
the package back to the first author at the cost 
of the author.

Simulation activities are routine and compul
sory learning experiences for undergraduate 
student nurses after they have completed a 
learning unit at the relevant school. All simulated 
learning experiences are routinely captured, 
because the facilitators use the footage during 
debriefing. For this research, each student 
engaged with an aged standardised patient at 
a primary healthcare clinic. The patient’s main 
complaint was earache and loss of appetite. 
Students had to assess the patient, link the 
assessment findings with theory by stating the 
differential diagnoses, and make a final diagnosis 
through a process of elimination. They then had 
to use the adult primary healthcare guidelines 
to decide, in collaboration with the patient, on 
the best acceptable treatment option. After they 
recorded the treatment, the students had to 
reflect on their performance and state how they 
would improve their performance in similar 
circumstances.

Data analysis
The second author coded and captured the data 
on an Excel spreadsheet (Microsoft Corp., USA). 
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Figure 1. Model of thinking operations and associated knowledge levels (Adapted from Botma 

and Klopper’s thinking model)(5)  
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Fig. 1. Model of thinking operations and associated knowledge levels (adapted from Botma and Klopper’s 
thinking model[5]).
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A biostatistician used SAS/STAT software, version 12.3, SAS system for 
Windows (SAS, USA), to analyse the data. Cronbach’s alpha coefficient test 
determined the internal consistency of the developed instrument, and the 
intraclass correlation coefficient test measured the inter-rater reliability of 
the respondents who used the instrument.

Ethical approval 
The Health Sciences Research Ethics Committee (HSREC), University of 
the Free State, approved the research (ref. no. ECUFS NR 49/2014), and 
all the relevant authorities granted permission to conduct the study. All 
participants gave informed consent. 

Results
Most assessors (80%) were degree qualified – 30% of the 80% had a Master’s 
degree and 5% of the 80% had a doctoral degree. All the assessors were registered 
as professional nurses for >5 years and therefore had good foundational 
knowledge of nursing as a science. The majority (80%) had a postgraduate 
qualification in nursing education that covers assessment of students, among 
other topics. Furthermore, all the assessors had received additional training 
on the assessment of students, either through assessment-specific courses or 
through mentor/preceptor training programmes before this study. 

Reliability
The internal consistency of the final assessment instrument, as measured 
by the Cronbach alpha coefficient, tested 0.90. The intraclass correlation 
coefficient value measuring the inter-rater reliability tested 0.85. 

Discussion
Immonen et al.[18] concluded that assessors should use reliable and valid 
assessment instruments and that the need to develop consistent and systematic 

approaches in assessment continues. Clear assessment criteria alleviate the 
stress that clinical learning facilitators experience during assessment.[18] The 
developed assessment instrument has a high internal consistency, with a 
Cronbach alpha value of 0.90, and is comparable with other instruments that 
measure competence. For example, Juntasopeepun et al.[19] found that the 
internal consistency of the nurse competence scale varied between 0.85 and 
0.88 for the 6 factors. The intraclass correlation coefficient value of 0.85 is 
remarkable, considering that 20 assessors participated, while most inter-rater 
studies report on 2 - 3 assessors. Fig. 2 shows that the content validity index 
per domain is high; thus, the assessment tool is reliable and valid. 

An advantage of the developed tool is that it is structured according to the 
thinking process and knowledge levels. The assessor was able to identify the 
level where the students struggled and could plan remedial activities with the 
student. For example, the students lack foundational knowledge when they 
are unable to link the theory to the assessment findings of a patient and could 
not identify deviations from the norm. Furthermore, using the developed 
instrument throughout the training programme may ensure that the thinking 
operations become automated knowledge.

Conclusions
The internal consistency of the developed instrument and inter-rater 
reliability are comparable with the Lasater clinical judgement rubric, the 
competency inventory for nursing students and the nurse competence 
scale. The developed instrument is unique because it is set according to 
the knowledge levels and associated thinking operations. Furthermore, 
the assessor could identify the type of knowledge that is lacking to achieve 
competence and guide the student in rectifying the identified gap.

Study limitations
The small student sample and the homogeneity of the sample are limitations 
of the study. The simulated environment and the use of video footage 
also influenced the results, because the assessors could not validate their 
observations with the students. Assessors can clarify what students mean 
and position themselves to optimise observation in clinical practice. 

The psychometric properties of the instrument should be tested through 
an exploratory and confirmatory factor analysis. Other health sciences 
student populations could be included in further studies, as the thinking 
operations are generic for all students in the health sciences. The instrument 
should also be tested in the clinical learning environment, as it could be used 
for integrated assessments.
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