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ABSTRACT

OBJECTIVES: Programmatic assessment approaches can be extended to the design of allied health professions training, to enhance the learn-
ing of trainees. The Australasian College of Physical Scientists and Engineers in Medicine worked with assessment specialists at the Australian
Council for Educational Research and Amplexa Consulting, to revise their medical physics and radiopharmaceutical science training programs.
One of the central aims of the revisions was to produce a training program that provides standardized training support to their registrars through-
out the 3 years, better supporting their registrars to successfully complete the program in the time frame through providing timely and constructive
feedback on the registrar’s progression.

METHODS: We used the principles of programmatic assessment to revise the assessment methods and progression decisions in the three train-
ing programs.

RESULTS: We revised the 3-year training programs for diagnostic imaging medical physics, radiation oncology medical physics and radiophar-
maceutical science in Australia and New Zealand, incorporating clear stages of training and associated progression points.

CONCLUSIONS: We discuss the advantages and difficulties that have arisen with this implementation. We found 5 key elements necessary for
implementing programmatic assessment in these specialized contexts: embracing blurred boundaries between assessment of and for learning,
adapting the approach to each specialized context, change management, engaging subject matter experts, and clear communication to regis-
trars/trainees.
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Introduction
The Australasian College of Physical Scientists and Engineers

in Medicine (ACPSEM) certifies and registers physicists,

scientists, and engineers working in medicine in Australia

and New Zealand. In 2020, the ACPSEM Board initiated

the reform of the 3-year Radiation Oncology Medical Physics

(ROMP) Training, Education and Assessment Program

(TEAP) curriculum. This was followed by a request to reform

the 3-year Diagnostic Imaging Medical Physics (DIMP)

TEAP curriculum, and the 3-year Radiopharmaceutical

Sciences (RPS) TEAP curriculum. The Board required the

revised curricula to be flexible enough to cope with changing

technology and to ensure that training could be feasibly com-

pleted within a 3-year timeframe for full-time trainees, while

producing competent professionals who could work independ-

ently. The curricula and assessment programs for ROMP and

DIMP were designed to align to the Australian Medical

Council accreditation standards for Specialist Medical Programs,1

despite this not being a formal requirement.

The original ROMP TEAP was established in 2003 and

was structured around competency-based training.2 Registrars

(learners in training) needed to demonstrate not just clinical

competency in treatment planning and advanced technologies

such as brachytherapy, but also “domain-independent”
generic and professional skills such as the ability to research

and communicate to a variety of stakeholders at the required

standard. A registrar’s competency was assessed via both their

supervisor throughout the training and a certification panel

through a final examination, including written, oral, and prac-

tical components.

TheDIMPTEAPwas designed in 2011 and followed a similar

structure to the ROMP program.3 The Radiopharmaceutical

science program was established in 2016 but differed from

the other 2 programs as it was designed under the guidance
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of the Australian Council for Educational Research in collabor-

ation with a small numbers of radiopharmaceutical science pro-

fessionals. The radiopharmaceutical science TEAP

implemented a progressive assessment program where evidence

of knowledge, skills, and professional capabilities were assessed

by submission of evidence and reports assessed by subject

matter experts.

Registrars were typically completing the TEAP over a

3-to-5-year period. There was a lack of clarity on the expected

graduate outcomes from the program, lack of training support

for supervisors, lack of timely and detailed feedback, and the

ongoing assessments were found to be too onerous.2 There

were concerns around the lack of checkpoints to ensure progres-

sion, and issues with “over-assessment.” Some skills and

content knowledge were assessed on multiple occasions

unnecessarily, while some skills required more observation

and evaluation to ensure progressive judgments were able to

be made about the registrar’s preparedness for specialist

practice.

The ACPSEM Board initiated the reform of the TEAP to

address these issues. Many elements of the TEAP are essential

for demonstrating readiness to work as a medical physicist and/

or radiopharmaceutical scientist, but a new approach was

needed to ensure support for registrars and supervisors for

timely completion, opportunities for registrars to demonstrate

progression in their skills over time, and opportunities for feed-

back so registrars and supervisors could target and improve

learning.4,5 A programmatic assessment approach was imple-

mented to achieve these goals.

This article discusses the development of 3-year training

programmes for the development of professional medical phy-

sicists and radiopharmaceutical scientists, how programmatic

approaches to assessment were implemented and some of the

challenges in adapting programmatic assessment to these spe-

cialist contexts.

Methods
What is Programmatic Assessment?

Programmatic assessment is an approach which uses multiple

complementary assessment methods to give a more holistic

understanding of a learner’s performance throughout a training

program or course. No single assessment method can be used to

cover all elements of competence, however, when a variety of

assessment methods are selected and used together, this com-

bination can be optimized to give a broad, detailed picture of

a competence.6

Traditionally assessments are placed at the end of the train-

ing program to measure the competence of the learner upon

completion. However, these assessments only give a picture of

the competence at a particular point in training, on a particular

day and time. In programmatic assessment, rich assessment

data is collected over time to provide a clear picture of perform-

ance across multiple aspects of the curriculum being taught.6,7

There are 12 principles of programmatic assessment, out-

lined in the 2020 Ottawa Consensus Statement5,8:

1. Every assessment is but a data-point,

2. Every data-point is optimized for learning by giving

meaningful feedback to the learner,

3. Pass/fail decisions are not given on a single data-point,

4. There is a mix of methods of assessment,

5. The method chosen should depend on the educational

justification for using that method,

6. The distinction between summative and formative is

replaced by a continuum of stakes,

7. Decision-making on learner progress is proportionally

related to the stake,

8. Assessment information is triangulated across data-

points towards an appropriate framework,

9. High-stakes decisions are made in a credible and trans-

parent manner, using a holistic approach,

10. Intermediate review is made to discuss and decide with

the learner on their progression,

11. Learners have recurrent learning meetings with

mentors/coaches using a self-analysis of all assessment

data,

12. Programmatic assessment seeks to gradually increase

the learner’s agency and accountability for their own

learning through the learning being tailored to

support individual learning priorities.

To ensure regular, timely feedback throughout the program and

to support the process of learning, it is ideal to have a series of

low-stakes and high-stakes assessments which provide feedback

on registrar’s areas of weakness and strength, and guide both

the registrar and supervisor along the training journey.6,7 As

stated in principle 2, every piece of assessment is a data-point

that should be optimized for learning by giving meaningful

feedback to the learner or in this case, registrar. Many

“domain-independent skills,” such as communication, collab-

oration, and leadership, develop progressively over time and

are better suited to assessments that provide longitudinal data

about this progress.6

Any high-stakes progress decision in the program should be

made by triangulating this rich assessment data as an evidence

base, as stated in principles 8 and 9. Multiple checkpoints over

time, that use this evidence base as a source for the high-stakes

decision making, are necessary to ensure feedback, further

learning and to help maintain progress throughout the

program. However, it is important to be mindful of the type

of low and high stakes assessments being implemented, to

ensure the types and number of assessments is not too

onerous for the examiners, supervisors, and registrars.
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Programmatic assessment is more than just using a series of

multiple different assessments. It is imperative to think about

the timing of the low and high stakes assessment through the

education program, to ensure there are multiple points at

which low stakes and high stakes assessment data is aggregated.

Having multiple decision points throughout the training

ensures not only timely feedback to registrars and supervisors,

but also ensures decisions around registrar progression can be

made in a transparent and holistic manner, as outlined in prin-

ciple 9.

The Rationale for Using Programmatic Assessment in
Medical Physics and Radiopharmaceutical Science Training

Programmatic assessment is common in undergraduate medical

education,8-11 and many specialist training programs in

Australasia and overseas are moving to using programmatic

approaches in postgraduate education and training.7,11,12

Programmatic assessment works well in postgraduate settings,

especially where training occurs in the workplace. The approach

ensures that assessment types are selected that best suit the

learning outcomes that are to be assessed as discussed in prin-

ciple 5, and in the cases where such learning outcomes are dir-

ectly related to demonstrating a workplace-based skill,

supervisors can assess a candidates’ ability during regular work-
place activities.

The rationale for adopting programmatic assessment for this

specialist context was to increase assessment standardization,

facilitate tracking of registrar progress and reduce any unneces-

sary, nonmeaningful and burdensome assessment. The pro-

grammatic assessment approach ensures a holistic view of

performance across multiple assessment data points. The

approach ensures that information is gathered in a progressive

way over time, enabling contributions from multiple assessors

and ensuring a well-rounded view of how the registrar’s com-

petency progresses. Assessing complex competencies, such as

those needed for specialist medical physics and radiopharma-

ceutical science practice, requires the use of a range of assess-

ments and learning activities.6

Programmatic assessment can be implemented in a range

of ways, with specific assessment data points arising from

activities such as reflective reports, annotated treatment

plans, to the more traditional high stakes examination. Each

assessment method has its own strengths and weaknesses,

and if the assessment methods are implemented holistically,

in a manner to support learning, and providing valuable feed-

back to registrars,4,5 this helps support registrars and supervi-

sors as they progress through the training program. It remains

important that whatever assessment formats and number of

assessments are chosen, the assessment is reliable, valid, has

educational impact and benefit to the registrar and supervisor,

is acceptable in terms of timing and practicality, and the cost is

reasonable.13

The ACPSEM had already partially implemented a pro-

grammatic assessment approach in their RPS TEAP, and as

part of this reform, wanted to ensure all 3 programs (ROMP,

DIMP, and RPS) had the same overarching programmatic

assessment framework. As in all applications of programmatic

assessment approaches to postgraduate medical education, it’s
important to think pragmatically about how the approach

would work in practice for that training context. All assess-

ments chosen should be timed so registrars receive timely and

constructive feedback, but the number of assessments should

not be too onerous, while still covering the breadth of the

desired learning outcomes of the program.

Design and Development of the Programmatic Systems

The ROMP curriculum revisions began in 2020. The

Australian Council for Educational Research was requested to

provide a desktop review of the program, identify any gaps in

meeting the Australian Medical Council standards, and high-

light any recent trends in assessment research and practice.

The review was followed by stakeholder consultation which

was conducted using targeted online questionnaires. From

these 2 processes it was found that the original TEAP

program required:

• A re-structure of the Clinical Training Guide to meet

Standard 3.1: Curriculum Framework;

• Clearly identified program outcomes to meet Standard

2.2: Program Outcomes;

• New program content to meet Standard 3.2: The content

of the curriculum;

• A new assessment process, programmatic assessment, to

meet Standard 5.1: Assessment approach.

To address these revisions, working groups were formed con-

sisting of ROMP specialists and Australian Council for

Educational Research assessment experts. These groups

reviewed content, defined program outcome statements, and

designed a standardized model of assessment using program-

matic assessment principles. The result was moving from a

single ROMP Clinical Training Guide to 2 new documents:

ROMP TEAP Curriculum Framework and ROMP TEAP

Handbook.14

In 2022, the Diagnostic Imaging Medical Physics (DIMP)

TEAP curriculum revision began. Like ROMP, the DIMP

TEAP developed program outcomes statements and adopted

a programmatic assessment approach. They also formed

working groups of DIMP specialists and assessment experts

to review content and design a standardized model of assess-

ment. Through the revision process, they were able to:

• Reduce their 69 modules down to 10 key areas of educa-

tion and remove duplication;
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• Develop their program outcome statements with defined

learning outcomes;

• Include the teaching of communication, leadership,

health advocacy, professionalism and collaboration;

• Develop a framework that introduces stages of training

guiding registrars and supervisors to build knowledge in

a sequential, scaffolded manner while still allowing flexi-

bility for individual registrars and training sites.

As with ROMP, the result was moving from a single DIMP

Clinical Training Guide to 2 new documents: DIMP TEAP

Curriculum Framework and DIMP TEAP Handbook.15

The RPS TEAP was originally established in 2016 and

already contained some elements of programmatic assessment.

The curriculum review for the RPS TEAP began toward the

end of 2022 and was able to incorporate recent advances in

evidence-based programmatic assessment practices as well as

build on the programmatic assessment approaches being dis-

cussed in ROMP and DIMP.

All 3 programs have adopted the programmatic approach to

assessment. The educational assessment framework for the

ROMP, DIMP, and RPS TEAP was built upon the following

needs of the program:

1. A program that builds a culture which promotes high-

quality feedback for learning through ongoing training,

support, and engagement with all stakeholders.

2. A program that supports a process of mentoring regis-

trars through TEAP and has the flexibility to allow for

personalized remediation for registrars that are experien-

cing difficulties.

3. The ability to enhance and improve the training

and assessment resources based on feedback from

stakeholders.

Successful completion of the revised TEAPs hinges on super-

visors and assessors providing high-quality feedback and regis-

trars using this feedback to improve their learning.

Communication between the different groups needs to be

effective to ensure difficulties are picked up as they arise.5

The first step in the process was to define the Program

Outcome Statements for the 3 TEAPs and build the curric-

ulum framework around these statements. These statements

describe the attributes that graduates of the TEAPs are

expected to display once certified and aim to further develop

throughout their professional careers. The Program Outcome

Statements fall under the following 7 categories14:

• Safety

• Knowledge

• Critical thinking/problem-solving

• Communication and teamwork

• Patient-focused

• Educator

• Continuing Professional Development

The curriculum framework contains Key Areas, Topics,

Learning Outcomes and Elements (Figure 1). These Key

Areas were determined by small working groups of specialists

in the 3 areas of ROMP, DIMP, and RPS. These key areas

differ by program but represent overarching areas of study

which split into smaller topics, for example, Key Area 1 of

DIMP is “Fundamental Radiation Physics” which splits into

the 3 topics of “Radioactive decay and the interaction of ionis-

ing radiation with matter,” “Ultrasound physics” and “Nuclear

magnetic resonance physics.”15

Learning outcomes and elements were then defined for each

topic to ensure both supervisors and registrars knew the desired

outcome of studying that topic, and how registrars were to

demonstrate their understanding. These learning outcomes

were developed by the working groups in collaboration with

education specialists at the Australian Council for

Educational Research and Amplexa Consulting. An example

of the Learning outcome for Topic 2.1 and its associated ele-

ments is shown in Figure 2. The Curriculum was then sent

to stakeholders for consultation.

Figure 1. Curriculum framework structure of Key Areas, Topics, Learning Outcomes and Elements.15
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The Curriculum in all 3 programs is implemented using

a programmatic assessment approach. A Programmatic

Assessment Evidentiary Framework was developed for all 3

TEAPs, and the one for DIMP is shown in Figure 3. To

achieve the learning outcomes of the TEAP, it is important

registrars are given the opportunity to learn and progress in

the skills necessary. The working groups and educational con-

sultants worked together to devise structured learning activities

and ad hoc learning opportunities that support the learning of

the key areas.

These learning opportunities range from low stakes to high

stakes, with low stakes opportunities including activities such as

journal clubs and recommended reading lists, and high stakes

involving the submission of formal reports and literature

reviews. As discussed in principle 6, formative and summative

assessments have been replaced by a continuum of stakes.

There are also lower stakes and higher stakes evidentiary and

hurdle requirements, such as routine evidence to written and

oral exams. Figure 3 aims to make the relative stakes of all data-

points explicit for learners.16

Evidence generated from these assessments and learning

activities form a progression of low stakes to high stakes assess-

ment datapoints, and the progression of the registrar is propor-

tional to the level of the stake as outlined in principle 7. The

Figure 2. Diagnostic Imaging Medical Physics Curriculum Framework, Topic 2.1.15

Figure 3. Diagnostic Imaging Medical Physics Programmatic Assessment Evidentiary Framework.15
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lower stakes assessments are designed as both an assessment and

a teaching tool to enable rich feedback to the registrar as they

progress through the program. The continuum of evidence accu-

mulated as the registrar progresses provides certification commit-

tees and supervisors with rich data to evaluate a registrar’s

progress and support them with areas needing improvement.

This ensures the committee are able to make evidence-based

decisions in a holistic manner, as outlined in principle 9.

It’s important to ensure timely and detailed feedback

throughout the 3-year program. The working groups and

Figure 4. Radiation Oncology Medical Physics Training, Education and Assessment Program Summary.14
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education consultants split the program into 3 stages, with

hurdles at the end of each stage and a range of learning activities

within the stage so registrars receive feedback during the stage

and not just at the hurdle points. The committees are then able

to make the high-stakes decisions at the end of each stage. The

TEAP Summary for ROMP is shown in Figure 4.

One of the challenges of having a large suite of learning

activities and evidence of the learning activities, is over-

assessment. Where possible, assessments are in the form of

entrustment scale ratings where supervisors simply select the

entrustment level for their registrar for routine day to day

tasks aligned to the learning outcomes (Figure 5). The entrust-

ment scale was designed for ACPSEM, and informed by the

entrustment literature in health professions education.17

These levels range from level 1—needing constant direct super-

vision to level 4—supervision not required.

The Challenges of Making Programmatic Assessment
“Digestible” in a Clinical Setting

Clinical training and assessment had long been a part of the

development and structure of TEAP. The final assessment

methods for major milestones included a balance between dem-

onstrating fundamental knowledge, practical application and

showing analytical and problem-solving skills, via written, prac-

tical, and oral examinations. The milestones were a strong

representation of the breadth of skills and knowledge that were

required to competently perform the tasks required. However,

the steps throughout the training program relied upon the discre-

tion of the supervisor and their choice of assessment. Clinical

physicists and radiopharmaceutical scientists are not trained in

assessment techniques and have often come from an undergradu-

ate university environment that requires vastly different skills.

This meant the experience registrars had during their training

varied significantly, with different registrars receiving different

opportunities to learn and demonstrate their skills, and receive

feedback, before sitting the milestone examinations.

The move to programmatic assessment aligns the skills

required to be demonstrated by the registrar to both an appro-

priate method of providing learning of the skill, but also assess-

ment of that learning in context. It also serves to provide a

reduced burden of providing evidence of learning by the regis-

trars that may not be intrinsically linked to the tasks. The

process now relies on the supervisors and workplace assessors

to provide meaningful feedback that is tied to well described

expectations and standards.

Although physical scientists have a natural culture of educa-

tion, many do not have training in providing meaningful feed-

back or how to assess in a clinical setting. Therefore, part of the

implementation phase included showing the new framework of

assessment, including the milestones and stages of training, as

well as individual training sessions on each type of assessment.

Providing ongoing training, in monthly sessions, has been a

core part of the ongoing change in the landscape of assessment.

Supervisors are provided the opportunity for ongoing direct

feedback with ACPSEM training coordinators, as well as inte-

grating their feedback to ensure clarity of understanding their

new requirements.

Many supervisors in the RPS TEAP have found the imple-

mentation of entrustment activities and progression interviews

a useful tool for ensuring those important feedback conversa-

tions between supervisors and registrars are being had. The

wording in the entrustment scale has also helped support super-

visors in these feedback conversations.

For many supervisors, the change in the assessment model

has been significant compared to the methods they had used

previously. Although many can see the benefit of a model of

assessment that is more tailored to the learning and acknow-

ledge that the approach makes sense, there has been commen-

tary from some supervisors around the increased requirement

for their engagement in learning via feedback. Previously,

supervisor feedback was encouraged, but it was not embedded

in the learning model and many supervisors recorded little to

no feedback. The use of rubrics is also a new concept to

Figure 5. Diagnostic Imaging Medical Physics Entrustment Rating Scale.15
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many of the supervisors, and education about how to read and

apply a rubric has been an important phase of the implementa-

tion. The registrars, by contrast, are taking to the new assess-

ment model extremely well and generally have no issue with

the type of assessment required, only in clarification with

their supervisors. In particular in the RPS TEAP, registrars

have commented on the ease of use of some of the new assess-

ment methods, such as the records. Records are generated

during normal work activities, annotated by the registrar, and

submitted as evidence of learning. These types of assessments,

that can be easily completed as part of day-to-day activities,

have been seen quite favorably by many registrars.

Conclusions
Considerations for Future Use of Programmatic Assessment
in Other Areas of Allied Medical Education

From the revision of the ROMP, DIMP, and RPS TEAP, 5 key

elements became apparent in the use of programmatic assessment

in these specialized clinical contexts. Many of the elements aligned

to the barriers and enablers described by Torre et al, when using

programmatic assessment approaches in undergraduate and post-

graduate Health Profession Education programmes.18

Embracing Blurred Boundaries. When developing training pro-

grams, it is imperative to consider training and assessment at

the same time. Implementing the curriculum through a pro-

grammatic assessment approach requires careful thought

around the types of training activities, the evidence require-

ments, and the timing of the activities. It is important to blur

the formative/summative distinction and move to a series of

stakes. It is important to foster an understanding that these

activities are a source of valuable feedback to registrars and

supervisors. However, in doing so, communication around

the assessment stakes to registrars is critical, as is building a sup-

portive learning environment for all.

Adaptability to Contexts. The overall model is the same across

all 3 TEAP programs, but all have slightly different instantia-

tions. In part these differences are due to idiosyncrasies of the

profession, and applications of the TEAP in the varied clinical

departments. There is no “one-size-fits-all” approach to pro-

grammatic assessment, so it is important to apply the funda-

mental principles in ways that will work in context.

Change Management Considerations. This type of reform is a

massive undertaking. Such changes cannot be done quickly,

as they require good consultation, drafting and iterative devel-

opment, as well as stakeholder engagement and management.

Most importantly, there needs to be a cultural change in think-

ing around the purpose and use of assessment, so all understand

and hopefully embrace the assessment and learning intentions.

This shift in the culture of assessment, strong support from

leadership and organizational commitment to change was high-

lighted as necessary elements in implementing programmatic

assessment in undergraduate and postgraduate Health

Profession Education Programmes.18

Engagement of Subject Matter Experts. Training programs are

the tools to train future experts. These programs cannot be

designed without the input of subject matter experts in the

field who often also act as supervisors, and new training

program structures should not be imposed on them. Any devel-

opment of curriculum and evidentiary assessment frameworks

requires their collaboration and input to be practically and suc-

cessfully implemented and aligned with current practice.

Importance of Communication With Registrars. Finally, training

programs are developed to support registrars and it’s important

to clearly communicate the benefit and necessity of changes to

the registrars. It’s imperative that any changes are transparent,

the reason for the change is highlighted, and the necessity of

how these changes benefit the training program is emphasized.

This finding was similar to the need to communicate clear expec-

tations about the roles of assessment to students in undergraduate

and postgraduate Health Profession Education Programmes.18

The use of programmatic assessment approaches in

workplace-based training programs provides the opportunity

to give registrars and supervisors feedback throughout training,

ensuring assessment is not just of learning, but for learning.

However, implementation requires a large cultural shift on

the purpose of assessment for specialist training organisations,

registrars, and supervisors. If successful, such implementation

holds the promise of ensuring timely and constructive feedback,

enabling training organisations to provide remediation early in

the program to registrars that require further supports, and

should help ensure timely completion of the training program.
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