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Abstract 

Seminal to the process of a health sciences curriculum evaluation is the periodic review of clinical assessment 
instruments that measure competency. An assessment of quality is facilitated by using a well-structured, authentic 
and reliable instrument. This process rests on designing and measuring the instrument against a sound framework 
and validating it for scientific merit. This paper documents the pedagogy and the process taken in developing an 
improved formative competency-based assessment instrument for the final year students of the Bachelor of Oral 
Health program (BOH) at the University of the Western Cape (UWC).

Methods: A qualitative research study design employing the Nominal Group Technique (NGT) was used as a method 
for gaining small group consensus on the clinical assessment instrument for exit level Oral Hygiene (BOH3) students 
within the parameters of assessment principles. The key contributors to the instrument development process were 
the academic staff of the Department of Oral Hygiene, involved in clinical teaching and assessment of student 
competency.

Results: The domains of ethics and professionalism, patient assessment, diagnosis, treatment planning and implemen-
tation was identified as the core elements in the assessment. The principles of assessment, which include, alignment 
with outcomes, feedback, transparency and validity, were used to guide the instrument development. The assess-
ment criteria were cross examined for alignment to the learning outcomes of the module and the program whilst 
formative feedback was foregrounded as a central feature to support student learning and progress monitoring. 
Transparency was obtained by providing students access to the instrument before and after the assessment includ-
ing the written feedback on their performance. The instrument embodied a range of criteria to be assessed rather 
than on the awarding of a cumulative score. This allowed for the identification of the criteria or domain within which a 
student is struggling or excelling. Consensus on the instrument design was achieved using the NGT phases through-
out the instrument development process including the weighting of the domains and grading. This level of engage-
ment together with the application of scientifically sound assessment principles contributed to the validation of the 
instrument.
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Introduction
Seminal to the process of a health sciences curriculum 
evaluation is the review of assessment instruments that 
measure competence. Assessment of competence is an 
interpretative undertaking with inferences extending 
to students, instructors, and the institution. Compe-
tency has been expressed as the ability to implement 
or employ applicable knowledge, skills, and capa-
bilities necessary to effectively accomplish tasks in a 
well-defined work-place setting [1]. An assessment of 
competence is a process of collating evidence to make 
judgements about a student’s level of learning and com-
petence. Importantly, it informs strategies aimed at 
improving learning and teaching and which ultimately 
reflects the quality and success of the educational pro-
gramme [2, 3].

A quality assessment is facilitated by using a well-
structured instrument [4]. The process of developing 
an authentic and reliable instrument rests on design-
ing and measuring it against a sound framework and 
validating it for scientific merit. An important aspect in 
validation is the engagement process undertaken with 
key role players to get consensus on the design, crite-
ria, and outcomes to be assessed. This paper documents 
the pedagogy and the process undertaken in developing 
a formative competency-based assessment instrument 
for Oral Hygiene students registered in the Bachelor 
of Oral Health program (BOH) at the University of the 
Western Cape (UWC).

This research will contribute to the body of knowl-
edge on competency-based assessments and assess-
ment instrument development. Importantly it 
contributes to the quality assurance process of clinical 
assessment development and the broader processes of 
curriculum evaluation for the BOH program. Next, the 
BOH program will first be contextualised indicating the 
need for developing a competency-based assessment 
that is aligned to pedagogical imperatives followed by a 
description of the phases undertaken in developing the 
assessment instrument.

Background
Curriculum review is an inherent feature of the BOH 
programme involving an iterative process of refining and 
evaluating over the years. Assessments for the differ-
ent year groups are also reviewed periodically to ensure 
continued alignment with institutional best practices. 
This process of evaluation draws on international lit-
erature, the UWC graduate attributes and institutional 
policy documents, the Faculty of Dentistry Assessment 
and Moderation Protocols [5], the Assessment in Higher 
Education policy, (CHE, 2016) and is embedded in the 
core competencies guiding training in Oral Hygiene. 
These documents promote the employment of appropri-
ate formative and summative assessment activities within 
an outcomes-based higher education environment [6]. 
As such assessments are developed based on principles 
entrenched within these documents and includes tenets 
such as credibility, transparency, academic integrity, and 
the promotion of social justice to all students [7]. Ulti-
mately, the purpose of curriculum evaluation and assess-
ment is to ensure that the UWC oral hygiene graduate 
possesses the competence required from the oral hygien-
ist of the twenty-first century, who in South Africa, is 
able to practice as an independent practitioner.

The BOH program has a defined set of clinical com-
petencies that are reflective of the knowledge, skills 
and values that must be achieved to deem the oral 
hygienist as competent for practice [8]. In order to 
assess the execution of these competencies an assess-
ment instrument aligning curriculum outcomes and 
detailed competencies that will coalesce and regulate 
the entry level competencies with that of hygienists 
globally is needed [9]. Assessment of these competen-
cies will enable the clinical teacher to gauge a students’ 
ability to meet or exceed the set criteria in the context 
of holistic patient care. The intimidating nature of 
the clinical environment along with the complexity of 
patient care provided a sound argument for the adop-
tion of several models to inform teaching and assessing 
of competency. Previous instruments used in the BOH 
program were designed using a competency-based 

Conclusion: The development of a competency-based assessment instrument was the result of a structured, col-
laborative and scientifically engaged process framed around specific assessment principles. The process culminated 
in the development of a formative competency-based clinical assessment instrument that was fit for purpose in the 
Bachelor of Oral Health program.

The Nominal Group Technique served to be a valuable approach for small group consensus in developing the instru-
ment. It served to promote individual perspectives and to generate debate and group discussion between academ-
ics that were proficient in clinical teaching and, finally to facilitate group consensus on the instrument structure and 
system for administration.
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assessment approach as it offered more accountability, 
flexibility and learner centeredness [10]. Whilst this 
approach was used to guide students in their formative 
learning, a final decision to judge clinical competence 
was based on comprehensive clinical examinations. 
Miller’s pyramid [11] which is central to guiding assess-
ments in the program served to map how teaching and 
learning could be scaffolded from classroom-based 
learning to preclinical and ultimately independent and 
holistic patient care in the various clinical platforms 
where students treat patients. The one-minute pre-
ceptor model, a student-centred approach, which is 
used to shape the clinical conversation and feedback 
between the student and clinical teacher [12] has also 
been applied as a teaching and learning model in the 
oral hygiene clinical environment.

In its most recent evaluation (2018–2021), the 
department started the process of reviewing the exit 
level clinical practice modules of the BOH programme 
as well as the assessment instruments. The focus in 
the current study was on the assessment tool for the 
exit level module, Clinical Practice 3 (CLP300). This 
is a 40-credit module, that is, 400 notional learning 
hours, that comprises of theory, a small proportion of 
pre-clinical procedures and a significant allocation of 
time for clinical care of patients. In this module, the 
theory and the clinical teaching and training of the 
three years coalesce. The student should demonstrate 
competence in clinical practice in preparation for the 
world of work.

The general notion of using a clinical examination 
mark as an indication of competence was seen as prob-
lematic as this was an inherent contradiction within 
the current approach to competency-based assessment 
in the clinical environment. The diversity of patients, 
reliability of teacher assessment scores, student attrib-
utes, emotions and previous experiences of summative 
assessments [13] were amongst the arguments for this 
change. In addition, this notion of reviewing current 
assessment practices is in line with a need for clinical 
teachers to be innovative in providing evidenced based 
and reliable assessment instruments within a rapidly 
evolving academic and health context.

Assessment instrument development requires aca-
demic integrity and to achieve this the mapping of 
an assessment instrument must be informed by evi-
dence that includes frameworks to validate the process 
[14]. In the next section the core elements in assess-
ment instrument development will be discussed and 
includes the value of a competency-based approach, 
assessment alignment with curriculum outcomes, 
feedback, and transparency and validation of assess-
ment instruments.

A competency‑based assessment approach
Assessment has been defined as “the systematic col-
lection and analysis of information to improve student 
learning”, that allows for the recognition of effective 
teaching and learning practices to reflect one’s peda-
gogy and to record evidence of meaningful learning 
[15]. Dental education had witnessed a paradigm shift 
from a predominantly content-based curriculum to one 
that is competency focused [16]. The primary under-
taking of competency assessments is to produce an 
entry-level professional capable of independent func-
tion. Competency-based assessment implements have 
extensive acceptance as a measure for assessing a stu-
dent’s task- related ability [17] and offers more account-
ability, flexibility, and importantly, it is learner-centred 
[18]. It encompasses gathering of evidence to validate 
judgements regarding the student’s progress, for the 
development of proficient standards and the mastery 
of skills. It also reflects the student’s ability to trans-
late theory into clinical practice and demonstrate this 
ability in a work-based context such as the clinic [19]. 
However, the potential to assess all the dimensions 
that undergraduates are anticipated to demonstrate is 
a major challenge. To ensure transparency for both stu-
dents and teachers, it is imperative that the assessment 
is aligned to learning objectives and module outcomes.

The value of aligning assessments with learning objectives
Aligning assessments with learning objectives and out-
comes will not only provide insights on the extent to 
which the outcomes have been achieved but it will also 
facilitate student learning whilst ensuring validity and 
accountability [20]. Outcomes and objectives refer to 
what is expected of the student to know and be able to 
do whilst the assessment will reveal to what extent the 
student has achieved those goals [21]. If assessment cri-
teria are mismatched with the outcomes, measuring the 
achievement of learning outcomes as well as student pro-
gress can become problematic. Hence explicit assessment 
criteria are seminal to the assessment instrument to cre-
ate transparent and explicit achievement benchmarks for 
individual learning outcomes. It serves to postulate how 
tasks can be assessed [22].

The assessment criteria must also reflect what a student 
should know and be able to demonstrate as reflected in 
Miller’s Pyramid which differentiates between knowl-
edge at the lower levels and action in the higher levels. A 
recent review of this pyramid reflects domains of Bloom’s 
Taxonomy [11]. The core purpose of Bloom’s taxonomy 
is to present the learning exemplar progression [23] and 
to illustrate the progression of learning into higher levels 
of thinking. This taxonomy is pursued during theoretical 
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and practical assessment components in dental educa-
tion such as in formative assessments.

Formative learning and the value of feedback
Another important aspect on facilitating or supporting 
learning through assessment is the formative element 
that allows for the provision of the continuous evalua-
tion of a student’s learning and progress [24]. This kind 
of assessment practice necessitates the evaluation of 
learning outcomes on numerous occasions and facilitat-
ing content and skill-specific evaluation [25]. An impor-
tant component of formative assessment is feedback, 
which has been defined by Boud & Molloy  as “A process 
whereby learners obtain information about their work 
in order to appreciate the similarities and differences 
between the appropriate standards for any given work, 
and the qualities of the work itself, in order to generate 
improved work”. These authors propose that a new para-
digm shift in feedback should incorporate a more con-
structivist and student-oriented approach [26].

When developing an assessment instrument, ideally it 
should provide the assessor with sufficient information 
to gauge a student’s progress, and simultaneously offer 
the student enough feedback to leverage their learning. 
Various models of feedback have been advocated, with 
each possessing their individual merits and challenges. 
Irrespective of the model implemented, feedback should 
follow specific guidelines [27]. The repeated emphasis 
and focus in literature on student learning with regards 
to addressing learning gaps, the role of this practice in 
teaching and learning as well as the role of feedback for 
improvement has been noted. However, research has also 
alluded to the noticeably reduced focus on the conflu-
ence of each of these aspects [28].

Validating assessment instruments
In assessment development, validity is generally meas-
ured by how well the instrument measures what it intends 
to measure and whether the decision about a candidate’s 
competence is justified [29]. The authors argue that it is 
necessary to determine the conditions that undermines 
the integrity of the assessment, by exploring explanations 
that account for the good or bad performance and finally 
channelling this information into the review process 
so as to minimize errors when assessing. They further 
highlight several ways to ensure reliability and validity. 
Firstly, in developing an instrument, there must be evi-
dence of how validity and reliability has been tested and 
built into the design and use of the instrument. Secondly 
instruments must be reflected on and reviewed peri-
odically to increase validity. Thirdly that the instrument 
must be designed for the group it was intended and not 
expect similar outcomes for a different group. Fourthly 

that assessments should be mapped against policy docu-
ments, such as, outcomes of a curriculum. Fifthly that 
the instrument be subjected to the input from experts 
(face and content validity). Lastly, one should not mistake 
authenticity for validity as even a well-developed model 
is no guarantee of the quality of the items. Constructs 
need to be defined accurately so that it truly measures the 
skills and knowledge it is intended to measure [29].

The reviewing of the existing assessment instru-
ment was thus intended to consolidate and build on 
the strengths of the current system but work towards 
developing an integrated and authentic model of clinical 
teaching and assessment that would meet the criteria of 
being outcomes-based and student-centred with dimen-
sions of being patient-centred. This paper documents the 
pedagogy and the process involved in developing a form-
ative competency-based assessment instrument making 
it more robust and fit for purpose for exit level (BOH3) 
students. The authors proposed  that a purposely repre-
sentative model of knowledge and skills employing a 
judiciously constructed “blueprint” based on a structured 
process be developed and implemented [14].

Methodology
Study design, context and participants
A qualitative research study design employing the Nomi-
nal Group Technique (NGT), which is a consensus 
gaining approach, was used by a designated group of aca-
demics to develop an assessment instrument aligned to 
the principles of assessment for exit level Oral Hygiene 
(BOH3) students. The study context was the Bachelor 
of Oral Health program located within the Department 
of Oral Hygiene at the University of Western Cape. 
The purposefully designated group was the six perma-
nent academic staff (n = 6) within the Department of 
Oral Hygiene, tasked for the reviewing and designing of 
the assessment instrument. These staff members with 
expertise in clinical teaching and assessment, were also 
involved in previous instrument development for the 
same module. The lead researcher facilitated the sched-
uling, facilitation, the recording and documenting of the 
group consensus discussions. The review of the assess-
ment instrument is part of a registered Department pro-
ject for curriculum review (BM/16/5/9) which focuses on 
evaluating teaching and learning in the BOH program.

The NGT facilitated the gathering of qualitative data 
[30] and was the technique of choice as it “seeks to 
provide an orderly procedure for obtaining qualitative 
information from target groups who are most closely 
associated with a problem area” [31]. The study was 
aligned to the NGT [32] which foregrounds inclusiv-
ity and equal contribution when gaining consensus 
and typically involves several steps: the individual 
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generation of ideas, recording of all ideas and sugges-
tions, group discussion of the ideas, preliminary selec-
tion of pertinent ideas and reconvening with group 
discussion until consensus is reached and a final deci-
sion made. In this study, the NGT process started with 
an initial meeting on an online platform with the aca-
demics which allowed for group members to initially 
present their own perspectives on the existing assess-
ment instrument, rather than as a group. Data from 
this meeting framed the agenda for the next meet-
ing and were considered within the context as start-
ing points for discussion. Multiple online and face to 
face group discussions that were iterative in nature 
allowed members to go back and forth with the devel-
opment of the instrument. The group members were 
allowed equal opportunity to express their views and 
debate on the suggestions of all members. Where there 
were differences of opinion, individual members were 
allowed further opportunity to engage in discussion so 
as to reach consensus from all members. Subsequently, 
group consensus was reached and the instrument was 
refined as members became better informed through 
discussions and consultation. All meetings were 
recorded and minuted. Audio recordings and typed 
notes served as data and was analysed by formulating 
themes which were categorized according to ‘layout 
and flow of the instrument’, ‘criteria and wording for 
each domain of assessment’, ‘grading and weighting’ 
and ‘general information’.

The existing assessment instrument, the literature 
and group consensus was used to guide the identifica-
tion of the final domains for the development of the 
new instrument.

The development of the assessment instrument was 
conducted in five phases and was informed by the 
assessment principles of the University and Faculty [5], 
which include, alignment of assessment criteria with 
learning outcomes, feedback and transparency and 
validity.

These phases highlighted below will be discussed in 
detail as part of the reporting and discussion:

Phase 1: establishing the key role players and delin-
eating the purpose of the assessment.
Phase 2: reviewing of the previous assessment 
instrument against the assessment principles, 
learning outcomes and literature.
Phase 3: refining the instrument and gaining con-
sensus on the criteria.
Phase 4: gaining consensus on the grading and 
weighting of each domain.
Phase 5: alignment of the assessment instrument to 
the assessment principles.

Results and discussion
Phase 1 focused on establishing the key role players and 
delineating the purpose of the assessment. The NGT 
was instituted with 6 academic staff who were involved 
with clinical teaching and assessment in the BOH pro-
gram and their role and responsibilities in the review 
process was established. In order to facilitate an effi-
cient assessment review process, it was beneficial that 
all role-players understood their individual roles and 
responsibilities. According to the South African Quali-
fications Authority (SAQA) [33] document, these roles 
highlight the importance of evidence and quality assur-
ance  as  reflected in the following clause: “All relevant 
role-players must be able to provide evidence of the 
development and moderation of assessment tasks and 
processes, and that these tasks and processes are aligned 
with National Policy for Designing and Implementing 
Assessment as well as sectoral policies derived from the 
National Policy”.

The active commitment of all staff during the NGT 
process resulted in the attainment of information that 
was not dominated by any single group member nor the 
facilitator. An important benefit of the NGT was that 
it allowed for collegial collaboration and consensus 
through various discussions particularly in view of the 
many different lecturers teaching on the clinical prac-
tice module. The NGT allowed for the building of trust, 
the instilling of ownership, promotion of commitment 
to the project as well as a means towards achieving cali-
bration. The existing instrument was then discussed in 
terms of its fit for purpose and the need to review the 
instrument against assessment principles and learning 
outcomes was established.

The purpose of the assessment was established as 
follows:

To determine the oral hygiene student’s ability to 
assess their patient, make a diagnosis, develop a 
treatment plan, implement and evaluate treatment 
whilst observing core principles of ethics and pro-
fessional behaviour,
To evaluate the clinical competence of a student 
according to the oral hygiene scope of practice and 
their readiness for independent clinical practice,
To inform further training needs towards the 
achievement of clinical competency,
To grade student clinical performance in compe-
tence terms.
To assess the student’s ability to demonstrate clini-
cal reasoning and critical thinking skills during 
patient management.,
To establish the overall achievement in the transla-
tion of knowledge to practice.
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Phase 2 involved the reviewing of the previous assess-
ment instrument against the learning outcomes of the 
program, the assessment principles and literature in 
order to identify areas for revision and improvement. 
Local and national Oral / Dental Hygiene study programs 
were explored to identify assessment approaches and 
competency domains that are common or different from 
the Oral Hygiene program (BOH) at UWC. An elec-
tronic search of the databases was conducted using key-
words such as, competencies, oral hygiene, assessment, 
clinical education, and competency domains. A con-
sensus was reached amongst the group on the domains 
to be included in the development of the assessment 
instrument.

Identification of assessment domains
Five main domains were identified to assess clinical 
competence based on the provision of holistic care and 
framed within the scope of the Oral Hygienist. These 
domains included ethics and professionalism; patient 
assessment; diagnosis and treatment planning and treat-
ment implementation. The domains were not different 
from the previous assessment instrument used. However, 
its application was to vary in terms of refined criteria and 
weighting in the revised instrument.

The first domain of ethics and professionalism is con-
sistently identified as an important competence. It is fea-
tured here as an individual domain but it is also assessed 
as an implicit feature that is underpinned in all the 
domains. With the increasing emphasis on teaching and 
assessment of professionalism within the Oral Hygiene 
curriculum, this aspect is assessed as a core competency 
that is reflected as a mark denoting the overall level of 
ethics and professionalism displayed by the student. The 
second domain, on patient assessment relates systematic 
collection, documentation and analysis of the informa-
tion attained through a range of interventions in order 
to make a diagnosis and draft a corresponding patient 
management and treatment plan. The process includes 
a patient interview to gather social, medical and dental 
histories, dietary analysis, general health appraisal, com-
prehensive clinical extra and intra-oral, the charting of 
dental and periodontal status, risk assessments for caries 
and periodontal disease and radiographic evaluation. The 
third domain is that of diagnosis. It focuses on the abil-
ity of the student to perform an evidence-based analysis 
and interpretation of the assessment performed in order 
to make a summation of the patient’s oral health status as 
well as the recognition of the etiological factors contrib-
uting to ill health. The fourth domain is that of treatment 
planning which involves the selection of interventions in 
response to the diagnosis and specific health / oral health 
problems the patient presents with. This domain includes 

the plan of action within a comprehensive care plan 
that is cognisant of the etiological factors that must be 
addressed. It also includes referrals for treatment proce-
dures not within the scope of the Oral Hygienist. The fifth 
domain focuses on the implementation of educational, 
preventive, and therapeutic oral care services to support 
and attain optimal oral health for the patient. It includes 
the process of performing an evaluation of the patient in 
response to intervention. Throughout the patient man-
agement process, the student must demonstrate the abil-
ity to translate knowledge into practice, and use critical 
thinking skills and clinical reasoning.

Alignment of outcomes to assessment criteria
Phase 3, involved the refining of the instrument and gain-
ing consensus on the criteria that was created to assess in 
each domain. Thereafter the criteria within each domain 
were checked for alignment with the learning outcomes. 
The outcomes include the knowledge, skills, and values 
to be attained and as stipulated in the module descriptor 
of the clinic practice module. These learning outcomes 
were developed on the basis of the Oral Hygiene Scope 
of practice (HPCSA) [34] and SAQA exit level outcomes 
[33]. The process of alignment (Table  1) was guided by 
the principles described by (Gosling and Moon, 2002) 
[35].

The assessment criteria were further refined following 
the interrogation of the assessment instrument which 
contributed towards its validation. The process allowed 
for opportunity to gain consensus on areas revealed to be 
vague, ambiguous and biased.

The level descriptors in the assessment criteria 
included: “not achieved”, “partially achieved”, “achieved” 
and “exceeds expectations” with corresponding scores 
ranging from 1–10.

Appendix 1 highlights the criteria and correspond-
ing scores that were developed to facilitate the students 
learning towards achieving the set outcomes.

The weighting and grading of the assessment instrument
Phase 4 involved the gaining of consensus on the grad-
ing and weighting of each domain. The process was 
informed by the need to provide an assessment that 
was more student-centred and holistic and that embroi-
dered on knowledge, skills and values but also allowing 
for the potential to judge the student’s competency in a 
varied range of tasks [36]. To this end, a score was to be 
assigned based on an inclusive decision of the student’s 
work. The blueprint of this clinical assessment was con-
structed as a rubric that was based on the five domains. 
The domains for the clinical assessment instrument were 
weighted according to the complexity of learning and the 
skills needed to demonstrate the level of competency. 
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The group collectively agreed upon the weighting and 
scoring (Appendix 1). The assessment instrument was 
divided into two sections. The first section included the 
domains of ethics and professionalism weighted at (15%). 
Assessment (30%), Diagnosis (25%) and Treatment plan-
ning (25%) which totalled to 100% for part one. In part 
two (treatment procedures) all clinical procedures imple-
mented was equally weighted and an average calculated. 
A summative total was obtained by summing up 50% of 
part one and part two, respectively (Appendix 1).

Alignment to assessment principles
Phase 5, focused on aligning the assessment instrument 
in terms to the assessment principles. The review of the 
clinical assessment process as depicted in Table  2 was 
aligned to and located within a framework of assessment 
principles as set out by the Council of Higher Education 
[6], UWC Assessment guidelines and the Assessment 
and Moderation Policy of the Faculty of Dentistry [5].

Validation of the assessment instrument 
and the development review process
The main strength of the review and development pro-
cess of the assessment instrument is that a structured and 
collaborative process was followed within a context of 
multilevel consultation. Consultation was with literature, 
expert academics (clinical teachers) who are involved in 
assessment as well as the students. Consensus at interim 
points assured some degree of calibration as the staff 
using the instrument are the same as the group involved 
in the development of the instrument. To some extent 

this process assured reliability in that the instrument 
would be least affected by influences from different clini-
cal teachers.

Transparency was a further assessment principle that 
was incorporated in the assessment development process 
and it relates to the extent to which the assessment plans 
are shared with the recipient, in this case, the students 
being assessed. In this project, it began with the shar-
ing of the expected learning outcomes, the assessment 
instrument, the assessment criteria as well as the mark 
allocation. The act of transparency also contributed to 
the validation process of the assessment.

Conclusion
The clinical assessment instrument for the exit level 
BOH3 students was developed and validated through a 
rigorous process using the Nominal Group Technique. 
This technique was suitable in gaining individual perspec-
tives, to generate debate and group discussion between 
academics that were proficient in clinical teaching and, 
finally to facilitate group consensus on the structure 
and system for administration. The instrument reflected 
five domains namely, ethics and professionalism, patient 
assessment, diagnosis, treatment planning and treatment 
implementation were seminal areas being assessed. The 
criteria provisioned to facilitate the instrument devel-
opment were aligned to the assessment criteria, the 
outcomes of the clinical practice module, the exit level 
outcomes of the program, as well as the scope of profes-
sion of the Oral Hygienist. The assessment instrument 
which was deemed fit for purpose in assessing clinical 

Table 1  Alignment of Guiding Principles to the current Assessment

Guiding Principle (Gosling and Moon, 2002) Alignment to Current Assessment Strategy

“All learning can be expressed as demonstrable outcomes to be achieved” 1. Ethics and Professionalism: Demonstrated as an observed behaviour
2. Theory translated into practice and directly observed as a skill
3. Critical think and clinical reasoning observed during clinical decision 
making in assessment and diagnosis

“All domains are described in terms of their learning outcomes and assess-
ment criteria”

1. The assessment domains and sub-domains have detailed outcomes and 
assessment criteria as displayed in (Appendix 1)

“The type and number of learning outcomes and assessment criteria form the 
basis for assigning a number of credits and a level to a particular domain”

1. Based on the learning outcomes and criteria, appropriate weighting were 
attached to specific outcomes

“Learning outcomes need to be clear and unambiguous” 1. Clear explicit outcomes and criteria are detailed and stipulated in the 
assessment tool (Appendix 1)

“Learning outcomes set out the necessary learning, which represents the 
minimum requirement for a pass grade on the unit”

1. The specified standard as required according to the criteria to demon-
strate clinical competence is clearly stated in the assessment after collegial 
agreement

“Assessment criteria should specify how a satisfactory performance of the 
learning outcomes would be demonstrated”

1. The identified criteria of a range between 5 to 7 depending on assistance 
required for achievement allows for the satisfactory achievement of a speci-
fied outcome

“Learning outcomes should contribute to the transparency of the overall 
qualification gained by enabling students, parents, prospective employers and 
other educational professionals to understand exactly what has been learned 
in order to achieve a passing grade”

1. The learning outcomes are made available and discussed with all stake-
holders to understanding and transparency
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competency in the Oral Hygiene program was developed 
being mindful and encompassing of the assessment prin-
ciples embedded in policies of the University, Faculty and 
as set out by the Council on Higher Education.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12903-​022-​02498-3.

Additional file 1. 

Acknowledgements
University of Western Cape, South Africa and Dr Brijlal for her supportive role 
in the entire review process.
The department of oral hygiene would like to acknowledge the Teaching and 
Learning Specialist, University of Western Cape, Faculty of Dentistry, Dr Samuel 
Lundie for his guidance during the development of the clinical assessment 
instrument.

Authors’ contributions
M. Naidoo: Lead Researcher, Conceptualization of the research, Methodology, 
Research process and Analysis, Assessment instrument development, full 
write up and review of article. P. Brijlal: Assessment instrument development, 
Abstract, Introduction, Literature review and Conclusion and contribution to 
the Methodology and Analysis, full write up and review process of the article. 
R. Cader: Assessment instrument development, Methodology. N. A. Gordon: 
Assessment instrument development, Introduction and Literature review. 
C. A. Rayner: Assessment instrument development, Methodology. K. Viljoen: 
Assessment instrument development. The author(s) read and approved the 
final manuscript.

Funding
No Funding was received for this project.

Availability of data and materials
The dataset used and/or analysed during the current study is available from 
the corresponding author on reasonable request. All data is stored at The Uni-
versity of western Cape, South Africa. All primary data collected in this study 
was in the form of written documentation, this primary data will be stored in 
the Faculty of Dentistry, Department of Oral Hygiene. The objective of this is to 
guarantee security and integrity of this primary data set. The overall responsi-
bility for this primary data will be according to the policies of the University of 
Western Cape, within the Head of Department of Oral Hygiene.

Declarations

Ethics approval and consent to participate
This study was approved by the Biomedical Research and Ethics Committee 
of The University of Western Cape, (BM/16/5/9). All methods and processes 
in this study were performed in accordance with the relevant guidelines 
and regulations of the Biomedical Research and Ethics Committee of The 
University of Western Cape. Written informed consent was obtained from the 
participating academic staff at the University of Western Cape.

Consent for publication
Not Applicable.

Competing interests
All authors have no conflict of interest.

Received: 17 March 2022   Accepted: 4 October 2022

References
	1.	 Barkley EF, Major CH. Learning assessment techniques: A handbook for 

college faculty. San Francisco, CA: Jossey-Bass; 2016.
	2.	 The United Nations Educational, Scientific and Cultural Organization, 

Global education monitoring report, (2021). ISBN 978–92–3–100493–3.
	3.	 OECD. Education at a Glance 2013: OECD Indicators. OECD Publishing. 

2013. https://​doi.​org/​10.​1787/​eag-​2013-​en.
	4.	 Whiting P, Wolff R, Mallett S, Simera I, Savovi J. A proposed framework 

for developing quality assessment instruments. Syst Rev. 2017;6(1):204. 
https://​doi.​org/​10.​1186/​s13643-​017-​0604-6.

	5.	 University of Western Cape. (2012). Assessment policy. Academic Plan-
ning Unit Originally 23–06–2003. This revised version 01–10–12.

	6.	 Council on Higher Education (CHE). 2016b. Policies on the recognition of 
prior learning, credit accumulation and transfer, and assessment in higher 
education. Pretoria: CHE.

	7.	 Tierney, R. D. (2016). Fairness in educational assessment. In M. A. Peters 
(Ed.), Encyclopedia of Educational Philosophy and Theory. Singapore: 
Springer Science Business Media.

	8.	 Commission on Dental Accreditation. (2018). Standards for dental 
hygiene education programs. Retrieved from Commission on Dental 
Accreditation.

	9.	 Choi GY, Lee HS. Analysis of the education objectives of the dental 
hygiene department from core competencies-based perspective. J 
Korean Soc Dent Hyg. 2012;12:1049–58.

	10.	 Arora S, Mathur U, Datta P. Competency-based assessment as a reliable 
skill building strategy for allied ophthalmic personnel. Community Eye 
Health. 2018;31(102):S5–6.

	11.	 Al-Eraky, M.M., and Marei, H. (2016). A fresh look at Miller’s pyramid: 
assessment at the ‘Is’ and ‘Do’levels. 50(12): p. 1253–1257.

	12.	 Neher JO, Stevens NG. The one-minute preceptor: shaping the teaching 
conversation. Fam Med. 2003;35(6):391–3 (PMID: 12817861).

	13.	 Chimea T, Kanji Z, Schmitz S. Assessment of clinical competence in 
competency-based education. Can J Dent Hyg. 2020;54(2):83–91.

	14.	 Gerhard-Szep S, Güntsch A, Pospiech P, Söhnel A, Scheutzel P, Wassmann 
T, Zahn T. Assessment formats in dental medicine: an overview. GMS J 
Med Educ. 2016;33(4):Doc65.

	15.	 Schuwirth LW, Van der Vleuten CP. Programmatic assessment: from 
assessment of learning to assessment for learning. Med Teach. 
2011;33(6):478–85.

	16.	 Alkhodary, MA, Farah, RI, Ghobashy, AI. (2020). Competency-based 
education in undergraduate clinical prosthodontics: A paradigm shift in 
training. Competency-based Education.

	17.	 Byers, L. A. (2015). Assessing critical thinking skills in dental hygiene 
students (Master Thesis). Eastern Nazarene College, MA.

	18.	 Arora S, Mathur U, Datta P. Competency-based assessment as a reliable 
skill building strategy for allied ophthalmic personnel. Community Eye 
Health. 2018;31(102):S5–6.

	19.	 Tucker, C.S, Efurd ,M.G., & Kennedy, R.L.(2018). Impact of Implementing a 
Competency-Based Clinical Curriculum: Transitioning a Dental Hygiene 
Program. J Allied Health;47(1):e9-e15. PMID: 29504025.

	20.	 FitzPatrick B, Hawboldt J, Doyle D, Genge T. Alignment of learning objec-
tives and assessments in therapeutics courses to foster higher-order 
thinking. Am J Pharm Educ. 2015;79(1):10.

	21.	 Storrar N, Hope D, Cameron H. Student perspective on outcomes and 
process - Recommendations for implementing competency-based medi-
cal education. Med Teach. 2019;41(2):161–6. https://​doi.​org/​10.​1080/​
01421​59X.​2018.​14504​96 (Epub 2018 Mar 20 PMID: 29557693).

	22.	 Hummel, R., Bruers, J., van der Galiën, O. et al. (2017). Outcome measures 
for oral health based on clinical assessments and claims data: feasibility 
evaluation in practice. BMC Oral Health 17.

	23.	 Paul, V., Naik, s., Rane, P., & Pawar, J. (2012). Use of an evolutionary 
approach for question paper template generation. In Technology for Edu-
cation (T4E), 2012 IEEE Fourth International Conference (pp. 144–148).

	24.	 Archer, E. (2017). The assessment purpose triangle: Balancing the 
purposes of educational assessment. Paper presented at the Frontiers in 
Education.

https://doi.org/10.1186/s12903-022-02498-3
https://doi.org/10.1186/s12903-022-02498-3
https://doi.org/10.1787/eag-2013-en
https://doi.org/10.1186/s13643-017-0604-6
https://doi.org/10.1080/0142159X.2018.1450496
https://doi.org/10.1080/0142159X.2018.1450496


Page 10 of 10Naidoo et al. BMC Oral Health          (2022) 22:452 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	25.	 Yüksel HS, Gündüz N. Formative and summative assessment in higher 
education: opinions and practices of instructors. European Journal of 
Education Studies. 2017;3(8):336–56.

	26.	 Boud, D., & Molloy, E. K. (2013). Feedback in higher and professional 
education: Understanding it and doing it well. Routledge.

	27.	 Gruppen LD. Competency-based education, feedback, and humility. 
Gastroenterology. 2015;148(1):4–7.

	28.	 Tan, K. (2013). A Framework for Assessment for Learning: Implications for 
Feedback Practices within and beyond the Gap. International Scholarly 
Research Notices. Hindawi.

	29.	 Gillis, S., Bateman, A., & Clayton, B. (2009). A Code of Professional Practice 
for Validation and Moderation. TVET, Australia.

	30.	 Olsen J. The Nominal Group Technique (NGT) as a Instrument for Facilitat-
ing Pan-Disability Focus Groups and as a New Method for Quantifying 
Changes in Qualitative Data. International Journal of Qualitative Methods.

	31.	 Ven A, Delbecq A. The nominal group as a research instrument for 
exploratory health studies. Am J Public Health. 1972;62:337–42.

	32.	 McMillan SS, King M, Tully MP. How to use the nominal group and Delphi 
techniques. Int J Clin Pharm. 2016;38(3):655–62.

	33.	 The South African Qualifications Authority (SAQA). http://​www.​saqa.​org.​za
	34.	 Health Professions Council of South Africa (HPCSA).
	35.	 Gosling, D., and J. Moon. 2002. How to use Learning Outcomes and 

Assessment Criteria. 3rd ed. London: SEEC. http://​www.​seec.​org.​uk/​seec-​
publi​catio​ns/.

	36.	 Baryla, E., Shelley, G. & Trainor, W. (2012). Transforming Rubrics Using Fac-
tor Analysis. Practical Assessment, Research & Evaluation, 17 (4).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.saqa.org.za
http://www.seec.org.uk/seec-publications/
http://www.seec.org.uk/seec-publications/

	Development of a competency-based clinical assessment instrument for exit level Oral Hygiene students at the University of Western Cape
	Abstract 
	Introduction
	Background
	A competency-based assessment approach
	The value of aligning assessments with learning objectives
	Formative learning and the value of feedback
	Validating assessment instruments

	Methodology
	Study design, context and participants

	Results and discussion
	Identification of assessment domains
	Alignment of outcomes to assessment criteria
	The weighting and grading of the assessment instrument
	Alignment to assessment principles
	Validation of the assessment instrument and the development review process

	Conclusion
	Acknowledgements
	References


