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A B S T R A C T   

Creating meaningful assessment for advanced radiation therapy practice training programs is a challenge. This is 
because it requires a balance of formative and summative assessments, which meet the academic and profes-
sional needs of the practitioner, as well as the requirements of local service delivery, educational and professional 
standards. This paper discusses educational strategies and models used to integrate assessment into theoretical 
and clinical curricula, allowing practitioners to demonstrate higher order cognitive knowledge, advanced level 
clinical performance and attitudes/values associated with advanced practice. The discussion draws upon con-
cepts of constructive alignment and programmatic approaches to assessment, which use Bloom’s taxonomy, 
Benner’s beginner to competent model of skill development, and Miller’s pyramid of clinical competence. These 
models are analysed with respect to an advanced practice program in adaptive radiation therapy to provide 
context.   

Introduction 

Assessment is a multi-facetted and essential component of health 
professional higher education curricula, and it has been defined as “a 
systematic process to measure or evaluate the characteristics or performance 
of individuals, for drawing inferences” [1]. Beyond an evaluation of tasks 
and skills, assessment is used to verify that learners are demonstrating 
the required knowledge, skills and behaviours to perform clinical ac-
tivities accurately and effectively, for safe patient care. Assessment may 
be formative or summative [2–6], and when used in combination, these 
enable demonstration of breadth and depth of cognitive knowledge and 
clinical performance. 

Assessment approaches within academic courses are often designed 
to validate discrete areas of knowledge or skills and are reflective of 
topics which stand-alone from one another, rather than as a continuum 
through the course. These examples of ‘assessment of learning’ confirm 
the student is able to practice safely in the profession upon graduation, 
however they do not consistently assess integration of theory, perfor-
mance and attitudinal behaviours with a whole of program perspective. 
A more holistic and meaningful approach to assessment across the 
course continuum is essential in health professional programs, to enable 
learners to consistently demonstrate the broader range of expected 

capabilities and integrate these into clinical practice. 
Internationally, health professional education course curricula and 

associated assessments are guided by performance standards, deter-
mined by regulatory authorities or professional organisations as 
appropriate to the jurisdiction. In Australia, entry to practice radiation 
therapy curricula are informed by the Medical Radiation Practice Board 
of Australia Professional Capabilities, and courses are evaluated with 
respect to Accreditation Standards which align with the professional 
capabilities [7,8]. However, from the perspective of radiation therapy 
advanced practice in Australia, there are no published capabilities or 
competencies to inform course curricula and assessment. Instead, cur-
riculum content is guided by the needs of the profession and workplaces, 
and assessment is framed to be meaningful for advanced practitioner 
radiation therapist (APRT) learning and expected outcomes. Addition-
ally, there are seven characteristics of the advanced practitioner 
promulgated by the Australian Society of Medical Imaging and Radia-
tion Therapy (ASMIRT) [9], which can be used to guide assessment 
outcomes, namely Professionalism; Expert Communication; Collabora-
tion; Scholarship and Teaching; Clinical Expertise; Evidence-based 
Judgement; and Clinical Leadership. 

This paper describes an intentional approach used to meet the 
challenges of creating meaningful assessment strategies, to allow 

* Corresponding author. 
E-mail address: caroline.wright@monash.edu (C. Wright).  

Contents lists available at ScienceDirect 

Technical Innovations & Patient  
Support in Radiation Oncology 

journal homepage: www.sciencedirect.com/journal/technical-innovations-and- 

patient-support-in-radiation-oncology 

https://doi.org/10.1016/j.tipsro.2022.08.010 
Received 8 June 2022; Received in revised form 16 August 2022; Accepted 29 August 2022   

mailto:caroline.wright@monash.edu
www.sciencedirect.com/science/journal/24056324
https://www.sciencedirect.com/journal/technical-innovations-and-patient-support-in-radiation-oncology
https://www.sciencedirect.com/journal/technical-innovations-and-patient-support-in-radiation-oncology
https://doi.org/10.1016/j.tipsro.2022.08.010
https://doi.org/10.1016/j.tipsro.2022.08.010
https://doi.org/10.1016/j.tipsro.2022.08.010
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tipsro.2022.08.010&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Technical Innovations & Patient Support in Radiation Oncology 24 (2022) 13–18

14

practitioners to demonstrate the higher order cognitive knowledge, 
professional capabilities and clinical skills necessary for advanced 
practice. Reflection on the experience of creating an adaptive radiation 
therapy (ART) advanced practice program provides context to the dis-
cussion. The ART pathway sits within a Master of Advanced Radiation 
Therapy Practice course at the authors’ University. 

Assessment for advanced practice 

Designing postgraduate programs for qualified health practitioners 
requires educators to re-conceptualise assessment approaches towards 
capability rather than competency [10]. This is because the context of 
learning is different when compared with entry to practice programs, in 
that health practitioners have a range of existing clinical practice ex-
periences to draw on and synthesise with program content, and because 
of the dynamic, unpredictable nature of practice [10]. 

Practitioners are able to determine the relevance and clinical appli-
cability of learning to their practice, so authentic assessment strategies 
should align with varied workplaces. However, regardless of where the 
assessment takes place, if a meaningful approach to assessment design is 
used, the outcome for all practitioners should be the same. Nevertheless, 
the literature suggests with hospital-based assessment processes, 
particularly portfolios, outcomes are often based on the individual 
practitioner’s interpretations of expectations, which can vary consider-
ably [11]. The challenge is to create standardised assessments for a 
range of practitioners, who are developing different advanced practice 
roles, across multiple clinical organisations. Therefore, flexibility and 
creativity are necessary in pedagogical design to account for these 
contrasting practitioner interpretations, clinical needs and experiences. 

Designing and delivering a post graduate curriculum to facilitate 
learning for advanced practice is a primary example of this. Advanced 
practice can be performed across a broad range of specialist clinical 
areas, and each area can further be nuanced within each discrete clinical 
context. Such variation precipitates assessment strategies that are 
adaptable to individual workplaces and practitioner skill development, 
and that focus not only on assessment of learning, but ‘assessment as 
learning’ which additionally enables reflection on the learning experi-
ence itself. It is important to avoid the situation where assessment drives 
the learning, rather, there should be an emphasis on learning achieved 
through the assessment process [12]. 

Concurrently, the nature of advanced practice requires demonstra-
tion of higher order cognitive knowledge and applied decision-making 
[9]. Therefore, assessment must sustain academic and clinical validity 
to this expectation. Furthermore, assessment may be utilised as evidence 
of advanced practice expectations by practitioners when seeking 
recognition of their advanced status with their workplace or professional 
body. A flexible curriculum framework is essential to enable authentic 
and meaningful assessment of a range of advanced practice activities 
informed by local clinical needs, practitioner knowledge and skill 
development, higher order academic requirements, and professional 
body expectations. 

A programmatic approach to assessment 

Programmatic assessment is a strategy whereby assessment is plan-
ned comprehensively across a course to enable learners to systematically 
demonstrate holistic capability expectations [13]. Assessment is not 
approached as a single task within a single unit, but as a building of 
knowledge, skills, and professional attributes along the course contin-
uum, aligned with the overall goals of the program of study [13]. The 
programmatic approach to assessment is considered to better integrate 
the different purposes of assessment throughout the curriculum - 
assessment as learning and assessment for learning, as well as the more 
traditional use, assessment of learning. The vertical and horizontal 
integration and intentional interlinking of assessments throughout a 
program constitutes a more meaningful strategy to frame the whole of 

learner competence development in health professions education cour-
ses [14–17]. 

The key features of programmatic assessment include [14–21]; 

• A whole of course approach to assessment, where assessment ele-
ments are scaffolded longitudinally with a focus on supporting 
learning, and multiple assessment elements inform learner compe-
tence decisions.  

• No single assessment task defines learner outcomes, instead both 
formative and summative assessment tasks are interrelated and 
mapped across the program.  

• Assessment methods are purposively selected to be complementary 
and collectively reliable, and to enable a holistic judgement on 
learner performance.  

• Assessment expectations for the whole of course are visible to the 
learners, and continuous feedback supports progressive learning. 

Programmatic assessment was operationalised in the Master of 
Advanced Radiation Therapy Practice ART pathway by approaching 
assessment mapping activities with the course learning outcomes, unit 
learning outcomes, and ASMIRT advanced practitioner expectations [9] 
in mind. Assessment methods were considered that were complemen-
tary at a unit and course level, with both formative and summative 
approaches established to allow assessment for, of, and as learning, and 
scheduled to enable learner feedback, reflection and self-monitoring of 
performance. 

Although the tenets of programmatic assessment were applied, the 
capacity to take a whole course approach towards high stakes assess-
ment decisions was limited by the part-time nature of the program and 
university expectations: working professionals are often completing one 
unit of learning per semester, and this unit must be passed in order to 
progress to the subsequent unit. An example of how assessment methods 
were approached in a programmatic way to meet the expectations of 
advanced practice is presented in Table 1, aligned with the ASMIRT 
advanced practitioner characteristic of ‘Expert Communication’ [9]. The 
course learning outcomes and assessment within the four units of the 
adaptive radiation therapy pathway were aligned. Additionally, 
assessment activities were designed to be complementary and present a 
holistic view of ‘expert communication’ across the course curricula, and 
include both ‘of learning’ (summative) and ‘for learning’ (formative and 
summative) tasks. 

Meeting the challenge of creating meaningful assessment 

In order to develop an effective, learner-centred assessment strategy 
which was not only an indicator of high-level knowledge and clinical 
performance, but carried meaning for practitioners, the principles of 
constructive alignment were key [22]. Clear learning outcomes were 
created to facilitate development and demonstration of higher order 
cognitive skills, such as analysis and synthesis, and advanced practice 
clinical performance, which were intrinsically linked to teaching activ-
ities, which in turn were aligned with assessment [23,24]. The learning 
outcomes were aligned with both the clinical requirements at the level of 
the advanced practice role and national education standards at a post-
graduate level [25]. 

Without clearly articulated, comprehensive and achievable learning 
outcomes related to knowledge and performance, students will not have 
a clear picture of what they need to achieve in their assessment. In 
developing the assessment strategy for the ART advanced practice cur-
riculum, assessments were mapped by blueprinting of the assessment 
against the learning outcomes (Table 2). Assessment task instructions 
and marking rubrics were then developed to make visible to the learner 
and teacher the expectations of the activity, and to make explicit the 
alignment with the unit learning outcomes. 

The development of the advanced practice assessment strategy was 
informed by three key educational models/classification systems 
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(Bloom’s Taxonomy [26–28], Benner’s Novice to Expert model [29,30] 
and Miller’s pyramid of competence (Fig. 1) [31,32]). Each model has 
evolved from its original version to meet the needs of contemporary 
education and clinical practice (Fig. 2 depicts how Bloom’s revised 
taxonomy (2001) and an adapted Benner’s model align with assessments 
in our program). The three educational frameworks allowed for the 
creation of assessments, which evaluate advanced levels of knowledge 
and skill, attitude and behaviour, aligned to that which would be ex-
pected of an APRT. 

Use of Bloom’s Taxonomy [26,27] and the revised Bloom’s Taxon-
omy [28] facilitated the design of complex assessments, which were 
warranted to reassure the profession and other members of the radiation 
oncology team that the APRTs were competent. By the end of the pro-
gram, students are expected to demonstrate high levels of analysis, 
synthesis and evaluation, complex problem solving, clinical decision 
making and advanced clinical skills. Assessments were designed to test 
cognitive (knowledge-based), psychomotor (skills-based/practice) and 
affective expertise (values, attitudes) all of which were integral aspects 
of the ASMIRT advanced practice recognition guidelines [9]. Addition-
ally, given the absence of nationally defined APRT capabilities in 
Australia, the validity of assessment design in meeting the required 
learning outcomes was ratified by clinicians seeking APRT imple-
mentation within their service. An example of one such assessment, a 

narrated infographic on ART and its mapping to the revised Bloom’s 
taxonomy is presented in Table 3. 

Benner’s Novice to Expert model of skill development for nursing 
[29,30], which was based on a five-stage model of adult skill acquisition 
proffered by Dreyfus and Dreyfus [33,34], provides a framework for 
clinical skill assessment through the developmental stages of ‘novice’ to 
‘expert’. This is used primarily for assessing proficiency in entry to 
practice clinical skills assessment, however can be adapted for use in 
postgraduate courses and aligned with the development of advanced 
practice skills. The novice to expert model has received criticism in the 
past however, suggesting that it reflects the more traditional, authori-
tarian nursing models - the notion of ‘the expert’ [35]. Resultingly, use 
of the term ‘novice’ has been replaced by ‘beginner’ in our model, and 
‘expert’ has been replaced by the term ‘competent advanced practi-
tioner’, with two intermediary steps of ‘intermediate beginner’ and 
‘advanced beginner’. This model has been applied within entry to 
practice courses at our University for two decades [36]. A recent 
adaptation of Benner’s model intended to account for advanced practice 
[37] includes two higher levels above competent, that of the ‘Advanced 
Expert’ at level six, and then the ‘International Influencer’ at level seven. 

Table 1 
Example of a programmatic approach to assessment for a single ASMIRT characteristic of advanced practice.  

ASMIRT 
characteristic [9] 

Course Learning outcomes Unit of learning Assessment as and for learning Assessment of learning 

Expert 
Communication 

Apply critical thinking skills to the implementation of 
appropriate communication strategies both within 
the workplace and beyond that will influence and 
support advanced practice 
Demonstrate effective and strategic research, 
problem-solving, organisational and teamwork skills 
that reflect advanced practice 

Advanced Imaging 
for Radiation 
Therapy 

Peer review of a clinical action 
plan regarding the advanced use 
of imaging in practice 

Oral case presentation to an audience 
critiquing hybrid imaging applications 
in practice 

Principles of 
Adaptive Radiation 
Therapy 

Peer review of a narrated 
infographic submitted by 
another student 

Narrated infographic appraising the 
implementation of adaptive radiation 
therapy workflows 

Essentials of 
Advanced Health 
Care Practice and 
Research 

Discussion forum activities to 
explore current and future 
considerations of advanced 
practice 

Develop a teaching and learning plan 
(for peers or patients) to introduce a 
new intervention or enhancement to 
practice 

Practice of Adaptive 
Radiation Therapy 

Clinical practice critical incident 
reflections and action plans 

Oral viva voce on clinical decision 
making in adaptive radiation therapy  

Table 2 
Example of constructive alignment between learning outcome and assessment.  

Proposed assessment Alignment with unit learning outcome 

Critical analysis of service delivery 
and patient outcomes related to 
adaptive radiation therapy (3000- 
word essay)  

• Appraise clinical leadership theory and 
apply relevant principles to the 
development of your role and that of your 
team in the context of Adaptive Radiation 
Therapy 

Explore ethical and medico-legal per-
spectives associated with advanced 
Adaptive Radiation Therapy practice, 
analysing how these relate to clinical 
service delivery 

Critique the principles of clinical 
governance and apply these in the context 
of advanced Adaptive Radiation Therapy 
practice 

Critically analyse and reflect on the 
interrelationship between service de-
livery and patient outcomes in the context 
of Adaptive Radiation Therapy 

Critique the role of evidence-based 
practice in advanced Adaptive Radiation 
Therapy practice 

Analyse the impact of change imple-
mentation in the context of advanced 
Adaptive Radiation Therapy practice, and 
apply change implementation principles 
in your practice  

Fig. 1. Miller’s Pyramid [31] (reproduced with permission).  
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Although level six of this model may be relevant for APRT once prac-
tising beyond the course in Australia, the level of international influ-
encer lies beyond that expected of the APRT and is arguably more 
aligned with the consultant practitioner in the United Kingdom [38]. 

The beginner to competent model is further supported by Miller’s 
pyramid of competence [31,32] (Fig. 1), which depicts a series of steps 
through which the developing practitioner (advanced practitioner in the 
context of this paper) progresses. Using the example of developing the 
programmatic assessment strategy for the advanced practice ART pro-
gram (Fig. 2), the initial theory and content of the first two online units 
of learning within the course (Advanced Imaging and Principles of 
Adaptive Radiation Therapy) allow the practitioner to develop content 
knowledge in anatomy, imaging and the principles of adaptive radiation 
therapy. This represents the bottom level of the pyramid ‘Know’ and it is 
where students draw on the evidence-base at the inception of 

development of their clinical expertise, albeit in a theoretical way 
initially. At this level, assessments test Bloom’s lower order cognitive 
skills such as knowledge and comprehension, for example a series of 
image recognition assessments and contouring tests. Essays are also used 
to allow the practitioner to demonstrate their ability to use evidence and 
combine this with reflections on current practice. 

The next level of the pyramid is classified as ‘Knows how’, which 
relates to possession of the content knowledge, interpreting and 
applying it (Bloom’s Apply stage). At this level, clinical contouring 
software such as Elekta ProKnow® is used to test application of 
knowledge using clinical models, but within a theoretical context. A 
protocol development assessment is also required at this level to allow 
the practitioner to demonstrate application of knowledge to practice. 

The third level ‘Shows how’ requires assessments which allow 
performance to be evaluated in the clinical context, and simulation is a 
useful mechanism for this. This occurs in year 2 of the adaptive radiation 
therapy program where clinically applicable advanced practice skills are 
demonstrated through assessments such as case studies and problem- 
based learning cases. These forms of assessment allow the practitioner 
to demonstrate not only content knowledge, but that they have 
advanced capacity in communication, professionalism and collabora-
tion. The content and assessments at this level also allow the candidate 
to show higher levels of critical analysis, scholarship and leadership. As 
the units progress, assessment is scaffolded to build upon each of the 
ASMIRT advanced practitioner characteristics [9]. 

A clinical placement unit throughout year 2 of the course allows 
practitioners the opportunity to transition performance into action and 
consciously demonstrate the behaviours of the advanced practitioner, 
this is entitled the ‘Does’ level by Miller. It is at this point where 
assessment is conducted by clinical professionals in parallel with the 
university, through direct observation and peer-to-peer discussion in the 
workplace. Assessment at this level should not only include evaluation 
of competence and skills, but should also integrate assessment of 
behaviour related domains, such as communication, professionalism, 

Fig. 2. Alignment of ASMIRT advanced practice characteristics [9] with assessment of knowledge and performance.  

Table 3 
Alignment of assessment task learning outcomes with the revised Bloom’s tax-
onomy (2001) [28].  

Bloom’s Taxonomy (2001) 
revised by Anderson et al [28] 

Assessment learning outcome for narrated 
infographic on ART 

Create Demonstrates synthesis of cancer site 
characteristics and role of ART. 

Evaluate Comprehensive appraisal of role and rationale of 
ART for selected cancer site. 

Analyse Comprehensive examination of treatment 
delivery considerations of ART for the selected 
cancer site. 

Apply Insight evident regarding association of 
treatment delivery considerations with patient 
outcome. 

Understand Discussion demonstrates thorough knowledge 
through in depth description of ART and its 
application to the cancer site. 

Remember *Not applicable for this task, or level of study  
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respect for diversity (cultural, disability, age and gender-based) and 
collaboration. Development and assessment of these skills has been 
addressed through a collaboration with clinical centres of excellence 
with linear accelerator-based or MRI linear accelerator-based adaptive 
radiation therapy services. A clinical school model provides the oppor-
tunity for all practitioners studying the course who may not have the 
technology for daily adaptive treatment in their own workplace to learn 
and be assessed. During the clinical school period (3 weeks of mandatory 
placement) competence-based assessments are undertaken in contour-
ing, daily adaptive planning, treatment and decision-making. 

A portfolio of professional development is used to assess each char-
acteristic of advanced practice in the context of specific learning out-
comes for adaptive radiation therapy. This also allows the practitioner to 
demonstrate the attitudes, values and behaviours expected of one who 
has come to think, act and feel like a competent advanced practitioner 
[39]. This is an extension to the original Miller’s pyramid with the 
highest level identified by Cruess and Cruess as ‘Is’, which relates to the 
professional identity which the practitioner possesses and demonstrates. 
Given the difficulty experienced by radiation therapists being validated 
with a legitimate new professional identity when transitioning into 
APRT roles, this is particularly important [40]. 

Limitations 

Although beyond the scope of this current paper, it needs to be 
acknowledged that without clearly designed assignment briefs and 
assessment rubrics, an evaluation of the utility of the assessment 
(including validity, reliability, feasibility, cost effectiveness acceptance 
and educational impact) [41], as well as timely and detailed feedback, 
assessment strategies will not be fit for purpose. This may impact 
translation of theory to practice, reflection and consolidation of skills 
and the practitioner being able to use the assessment as evidence to 
support application for APRT status. However, clear integration of each 
of these elements according to university policies, including academic 
governance procedures, moderation of assessment briefs and rubrics, 
and a two-week turnaround of feedback, is anticipated to minimise the 
risk of this occurring. 

Conclusion 

Developing course curricula for advanced radiation therapy practice 
programs requires a considered approach towards assessment strategies 
to ensure assessment is meaningful for the learner practitioner, the 
clinical workplace, and the profession. Using a programmatic approach 
to assessment with a whole of course view is important, with additional 
consideration towards the principles of constructive alignment, and 
scaffolded higher level cognitive and practice skill development models. 
Assessment expectations should be made explicit to the learner, but 
allow flexibility in execution to enable the practitioner to reflect on 
individual past experiences, learning needs, and workplace expecta-
tions. A recommendation, which has emerged out of this paper, is that 
more research should be undertaken into curriculum development for 
advanced practice in radiation therapy, including exploration of prac-
titioner experiences of the education and assessment process during 
advanced practice training. 

The Master of Advanced Radiation Therapy Practice is novel within 
Australia because it combines theoretical and clinical curricula. It has 
been developed in the absence of a national capability framework. There 
is the potential for the course to be used to inform the academic and 
clinical curricula required within in a national framework, should this 
opportunity arise. Such a capability framework would enable greater 
consistency for practitioners in demonstrating advanced practice stan-
dards across multiple clinical organisations. The intentional whole of 
program design of the ART pathway provides an opportunity to evaluate 
outcomes and use this framework to model other advanced practice 
opportunities. 
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