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Background: An understanding of facial anatomy is crucial for the safe practice of nonsurgical 

facial esthetic procedures. Contextual learning, aided with instructional design, enhances the 

trainees’ overall learning experience and retention, and makes a positive impact on the perfor-

mance of procedural skills. The present study aimed to develop a teaching approach based on 

Bloom’s taxonomy involving cognitive, affective, and psychomotor learning domains.

Materials and methods: The practicability of Assess & Aware, Demonstrate, Decode, Act 

& Accomplish, Perform, Teach & Test (ADDAPT), a new approach to teaching applied facial 

anatomy and procedural skills to esthetic physicians in a large group setting, was evaluated in 

this study. Study participants were from two cohorts (n=124) who underwent 2 days of applied 

anatomy training in Singapore. Pre- and post-course multiple choice questions and objective 

structured practical examination were conducted to measure the effectiveness and applicabil-

ity of the teaching model. Expert raters, table demonstrators, and participants rated the steps 

involved in the ADDAPT model on an 11-point Likert scale.

Results: Pre- and post-course evaluation mean scores for multiple choice questions were 17.32 

(SD ±3.36) and 22.61 (SD ±1.77) and for objective structured practical examination were 24.53 

(SD ±4.63) and 43.57 (SD ±5.35), respectively (P<0.001). Inter-rater agreement, expressed as 

the intraclass correlation coefficient, was 0.91 (95% CI: 0.62–0.98) for expert raters and 0.90 

(95% CI: 0.78–0.97) for table demonstrators, which reflects the real strength of sound educational 

practice. The trainees well accepted the model and found the sessions intellectually stimulating. 

Trainees’ feedback stated that the learning experience was enhanced by the repeated observation 

and constructive feedback provided by the tutors.

Conclusion: The ADDAPT model is practical to instruct a large group of trainees in clinical 

anatomy and procedural skill training. This approach to instructional design may be feasible 

and transferable to other areas of psychomotor skill training in medical education.

Keywords: facial anatomy, anatomy teaching model, anatomy knowledge, pre- and posttest, 

OSPE, Bloom’s taxonomy, instructional design

Introduction
The recent availability of “volume” fillers has extended cosmetic physicians’ ability 

to contour facial architecture nonsurgically and with minimal discomfort. The deeper 

plane injection can create pleasing facial shapes, shaped brows, youthful eyes, elegant 

noses, and fuller lips – all within ideal proportions. Once the needle breaks the facial 

skin envelope, it can encounter vital structures; therefore, it is necessary for the esthetic 

physician to have an in-depth understanding of facial injection anatomy to avoid disas-

trous complications such as blindness due to accidental filler or fat vascular occlusion.1–3
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An abundance of conjectures exists in many empirical 

and narrative articles regarding physicians’ lack of ana-

tomical proficiency.4–8 Both anatomists and clinicians agree 

that precise understanding of facial anatomy and individual 

variations is crucial9 to assure safe and efficient procedural 

outcomes from injection of facial fillers.

Anatomy instructions are under-taught within appropriate 

contexts, such as clinical procedures. It is easier to transfer 

anatomical knowledge to solve a clinical problem by retriev-

ing a concept that was learned in context. Anatomy teaching 

is primarily delivered by nonclinical teachers, who may not 

possess an apposite clinical perspective.10 Globally, in many 

medical schools, anatomy teaching, amidst didactic lectures 

and cadaveric dissection, has been reduced.11,12 Research has 

revealed that integrated curricula (such as problem solving, 

system-based learning, and computer-assisted learning) are 

replacing competent teachers and facilitators in anatomy 

laboratories to assist students in erudition, which deprives 

them of interactions with knowledgeable mentors.13 Study 

behavior and knowledge retention appear to be partially 

dependent on the examination pattern. Prior awareness of the 

format of assessment (eg, multiple choice questions [MCQs]) 

has a strong influence on the way anatomical knowledge is 

compartmentalized and retained.6,14 Iteration and reitera-

tion in the context have a strong impact on the learning and 

retention of anatomical knowledge. However, limited time 

allocation for anatomy teaching in medical schools poses a 

challenge.15–17

Due to a growing practitioner demand and perceived need, 

many pharmaceutical and device companies have instituted 

training programs to refresh anatomical knowledge of their 

physician clientele to promote safer injection techniques. 

These symposia are based on the belief that simple exposure 

to basic anatomy would intuitively lead to the learning of safer 

injection techniques. Moreover, following Professor Bruce 

Keogh’s report on “Review of the Regulation of Cosmetic 

Interventions,” it was recommended that the Health Educa-

tion England’s mandate should include the development of 

appropriate accredited qualifications for providers of nonsur-

gical facial esthetic interventions.18 This has led to a surge in 

the number of training institutes providing such qualifications 

in UK. However, there is little evidence of a standardized 

instructional teaching design, where complex knowledge of 

facial anatomy and nonsurgical procedural skills is taught, 

following the appropriate teaching and learning andragogy.

Most of the small group, clinical skills teaching, follows 

the well-known Peyton’s19 four-step approach (demonstration, 

deconstruction, comprehension, and execution), based on 

Bloom’s taxonomy, which was initially designed to support 

1:1 teaching.

Bloom’s20 taxonomy of learning objectives has been the 

foundation for deconstructing and reasoning about the aim of 

educational interventions, in cognitive and affective domains 

only.21 Subsequent work by many authors bridged the gap, by 

adding the psychomotor domain and covering the learning 

and acquisition of skills.22–24

Subsequently, Dawson25 revised and refined Bloom’s 

taxonomy into four definite steps, namely observation, 

refinement, consolidation, and mastery. This has created an 

opportunity for assessment in the latter three steps to confirm 

the knowledge gain and procedural skill acquisition. On 

the review of the present medical literature, to the authors’ 

best knowledge, no empirical, evidence-based educational 

model exists for teaching complex facial anatomy and related 

procedural skills, employing all the three learning domains.

The present study was proposed to design and evaluate 

a new educational intervention for large group teaching of 

applied facial anatomy and procedural skills based on the 

revised Bloom’s taxonomy. We hypothesized that such a 

teaching model could be applied to teaching and assessing 

the complex facial anatomy and procedural skills in a large 

group setting.

Materials and methods
Development of the teaching model
The f irst author (NK) developed a six-step approach 

ADDAPT (Assess & Aware, Demonstrate, Decode, Act & 

Accomplish, Perform, Teach & Test) under the supervision 

of  co-author (ER) for the teaching of applied facial anatomy 

and related procedural skills (ie, injection of botulinum toxin 

type A and dermal fillers) to esthetic physicians (Figure 1).

Figure 1 ADDAPT teaching steps.
Abbreviation: ADDAPT, Assess & Aware, Demonstrate, Decode, Act & 
Accomplish, Perform, Teach & Test.
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steps of delivery
step 1: assess & aware
The MCQs and objective structured practical examination 

(OSPE) are conducted at the beginning of the course to assess 

the baseline knowledge of the trainees. The lead tutor (LT) 

introduces the topic by delivering a 10-minute snap presenta-

tion to make the learners aware of the knowledge, skills, and 

their significance as part of the conceptualization.

step 2: demonstrate
The LT demonstrates the relevant surface marking, injection 

technique, and corresponding anatomical structures. The 

individual table demonstrators then repeat the procedure 

without description to create a broad visual perception. This 

visualization is a critical step in the psychomotor domain 

since the learners often use this to evaluate their skills.

step 3: decode
The LT performs the procedure with the narration of the indi-

vidual steps (often referred to as verbalization). The verbal-

ization is a crucial stage of learning for acquiring new skills, 

as the auditory stimulus reinforces the visual memory. The 

table demonstrator repeats the step while the learners have 

a chance to ask any questions to clarify their understanding.

step 4: act & accomplish
The next step is for the trainees to internalize the one subset 

of skills in a cycle. Trainee 1 completes the surface mark-

ing, trainee 2 marks the injection points, trainee 3 explains 

the corresponding anatomy, trainee 4 performs the injection 

procedure, and trainee 5 explains the clinical relevance, under 

the guidance of the table demonstrator, and aided by the peer 

narration. This cycle is repeated until all the learners have 

completed all the subsets of skills. Iteration and reiteration 

help them to improve their understanding, thereby reinforc-

ing the internalization of the taught knowledge and skills.

step 5: perform
Trainees simulate the injection procedure independently 

on the cadaveric face by completing the spotting/flagging, 

surface marking under the observation of the table demon-

strator. The table demonstrator gives immediate feedback on 

their performance.

step 6: teach & test
The trainees do peer teaching on one skill set assigned by 

the table demonstrator, followed by feedback from the table 

demonstrator and peers. As a final step, all the trainees take 

the formative assessment MCQs and OSPE to evaluate the 

knowledge and skills gained from the session.

study design
In this quasi-experimental design, the authors examined the 

effectiveness and practicality of the ADDAPT model, a new 

approach to teaching applied facial anatomy and procedural 

skills to esthetic physicians in a large group setting. The study 

was conducted with two cohorts (n=124) of esthetic physi-

cians who underwent a 2-day applied facial anatomy course 

at the Academia, Singapore. The study was approved by the 

Faculty Research Ethics Panel of the Faculty of Medical Sci-

ence, Anglia Ruskin University, Chelmsford, UK.

Participants
Participation in the workshop was invitation-based to esthetic 

physicians, dermatologists, and plastic surgeons. The mean 

experience of practicing nonsurgical esthetic procedures was 

9.18 years with a mix of male (38.7%) and female (61.3%) 

participants.

course structure
A 2-day course was designed to ensure the in-depth learning 

of applied facial anatomy relevant to nonsurgical injection 

therapy using fresh frozen cadavers. Emphasis was placed on 

safer injection techniques linked to vital anatomical structures 

through active trainee participation as described in previous 

publications.1,26

course delivery
The course was delivered over two cohorts (n=124), utilizing 

a plastic surgeon with over 20 years of clinical and teaching 

experience as the LT. Each table group was organized into 

smaller units of 5, wherein esthetic practitioners with over 

10 years of clinical experience acted as table demonstrators 

to guide and facilitate active participation and to keep the 

group task focused (Figure 2).

Assessment methods
A formal 20-minute examination was administered before 

and after the course (pre-/post-course). The test comprised 

25 MCQs focused on factual and case-based applied facial 

anatomy knowledge. MCQs have been proven reliable in 

testing both recall and recognition.27 In addition to recall and 

recognition, the test format has a unique ability to assess the 

participants’ conceptual understanding, rather than merely 

the regurgitation of facts.
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An OSPE for procedural skills was also instituted pre and 

post-course, as it involves visual, logical, linguistic, kines-

thetic, and interpersonal intelligence.28 Blueprinting of the 

OSPE was done according to the previously published global 

consensus on the “core syllabus” for applied facial anatomy 

teaching to esthetic physicians.26 Thirty-one stations were 

constructed, where participants spent 1 minute at each station.

independent expert rating
Two independent experts, blinded to the study, evaluated 

the entire session on an 11-point Likert scale (0= strongly 

Figure 2 students engagement in the small group where the table demonstrator is 
explaining the steps of the procedure.

Table 1 ADDAPT rating scale

Steps Expert rater Table demonstrator Rating
(0= strongly disagree, 
10= strongly agree)

A content and pace are adequate to capture the 
attention of the participants

content and pace are adequate to capture 
the attention of the participants

 

D •	 The LT is confident in demonstrating anatomy and 
procedural skills

•	 The individual group demonstrators mirrored the 
skills accurately and competently

The LT is confident in demonstrating anatomy 
and procedural skills

 

D •	 The procedural narration is clear, concise, and fluid The procedural narration is clear, concise, 
and fluid

 

A •	 The participants repeated the steps without 
interruption

•	 The demonstrators can control the group

The participants repeated the steps without 
interruption

 

P Feedback provided to the participants is adequate and 
clear

Feedback provided to the participants is 
adequate and clear

 

T •	 Trainees were thoroughly engaged in peer teaching
•	 Questions were written in the appropriate format
•	 Time allocated to complete the examination was 

adequate

•	 Trainees were thoroughly engaged in peer 
teaching

•	 Questions were written in the appropriate 
format

•	 Time allocated to complete the 
examination was adequate

 

Abbreviations: ADDAPT, Assess & Aware, Demonstrate, Decode, Act & Accomplish, Perform, Teach & Test; lT, lead tutor.

disagree, 10= strongly agree) and gave their feedback on both 

didactic and procedural aspects of the teaching (Table 1).

Table demonstrators’ rating
Table demonstrators (n=11) were also asked to complete 

an 11-point Likert scale rating (0= strongly disagree, 10= 

strongly agree) on theoretical and practical aspects of the 

session, especially on the content, flow, timing, group inter-

action, and peer feedback (Table 1).

Participant feedback
Participants were asked to give their feedback after the 

session on an 11-point Likert scale (0= strongly disagree, 

10= strongly agree). The questionnaire was based on the 

knowledge and skills gained in the cognitive, affective, and 

psychomotor domains. Participants also gave feedback on 

teaching processes (ADDAPT), such as skill segmentation, 

reiterations, demonstrators, peer feedback, and overall skills 

gained from the session which could be applied in clinical 

practice. They were also asked to give additional comments 

regarding the session in general or any suggestions for future 

improvement.

statistical analyses
The descriptive statistics were expressed in frequency, mean, 

and SD. A paired-sample t-test was performed to compare 
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the pre-/posttest scores of the MCQs and OSPE to ascertain 

the statistical significance. All P-values were two tailed, and 

statistical significance was set at P≤0.05. The agreement 

among the independent expert raters was measured by com-

puting the two-way mixed intraclass correlation coefficient 

(ICC) for consistency. An ICC value of >0.7 is considered 

as satisfactory.29 Although Cohen’s k is a more stringent 

measure of the inter-rater agreement, it was not employed 

because of the presence of 5 or more rating categories. The 

same statistical principle was also applied to measure the 

agreement between the table demonstrators.

IBM SPSS Statistics for Windows, Version 24.0 (IBM 

Corporation, Armonk, NY, USA) was used to analyze quan-

titative data.

Results
Pre-/post-course evaluation mean scores for MCQs were 

17.32 (SD ±3.36) and 22.61 (SD ±1.77) and OSPE scores 

were 24.53 (SD ±4.63) and 43.57 (SD ±5.35), respectively 

(P<0.001; Tables 2 and 3; Figures 3 and 4). Delegates from 

all the specialties showed improvement in their applied 

anatomy knowledge and related procedural skills based on 

the comparison of pre- and posttest scores (P<0.001).

Two independent expert raters, blinded to the study, 

demonstrated less variance and higher reliability, where ICC 

was 0.91 (95% CI: 0.62–0.98). A similar trend was observed 

among the table demonstrators, where ICC was 0.90 (95% 

CI: 0.78–0.97), considered as excellent (Tables 4 and 5). 

Evaluation rating with better inter-rater agreement reflects 

credibility and strength of good educational intervention.30

Feedback confirmed the acceptance and practicability of 

the ADDAPT model by the participants, as they gained suf-

ficient knowledge and the necessary skills during the course 

applicable to their clinical practice. Additional comments 

included “sessions were intellectually stimulating”, “seg-

mentation of the procedural skills was clear”, and “repeated 

observation within the group” were beneficial. Attendees 

noted that the peer-assisted learning, as well as the feedback 

provided by the table demonstrators and peers, was very 

constructive and helpful (Figure 5).

Discussion
Facial rejuvenation with the use of soft tissue fillers is a 

popular and growing nonsurgical esthetic procedure globally. 

Due to rapid growth which now runs in millions of syringes 

in a year, rare but severe vascular complications including 

iatrogenic blindness are seen by many practicing physicians. 

A recent review article reported 98 cases of blindness due 

to soft tissue filler injections and highlighted the importance 

of comprehensive understanding of facial anatomy knowl-

edge.3,26 Currently, nonsurgical facial esthetic procedures 

are primarily taught outside of the formal medical school 

curriculum; trainees are mostly exposed to a “show and tell” 

type of course in various symposia and congresses. Such an 

approach is unlikely to provide enough opportunity to learn-

ers for the development of their affective and psychomotor 

skills in a structured way. Hence, it is essential to develop and 

validate a postgraduate nonsurgical facial esthetic curriculum 

to have a safe esthetic practice. As the target audience is the 

mature, postgraduate, clinical students, more careful attention 

should be given to address the format of instruction. Adult 

learners with a different approach to learning are interested in 

knowing the immediate gain from the process. This attitude 

presents with questions such as “what is in it for me?” or 

“can this learning be used in clinical practice?” Therefore, 

the medical educator’s goal should be continuously trying 

to move his/her trainee to a higher level of human learning 

Table 2 Paired-samples statistics

Mean N SD Standard  
error of the  
mean

Pair 1 McQ_pre 17.3226 124 3.36058 0.30179
McQ_post 22.7500 124 1.70425 0.15305

Pair 2 OsPE_pre 24.5323 124 4.63538 0.41627
OsPE_post 43.5726 124 5.35894 0.48125

Abbreviations: McQ, multiple choice question; OsPE, objective structured 
practical examination.

Table 3 Paired-samples test

Mean SD Paired differences t df Significance  
(two-tailed)Standard error  

of the mean
95% CI of the difference

Lower Upper

Pair 1: McQ_post–McQ_pre 5.42742 3.05551 0.27439 4.88428 5.97056 19.780 123 0.000
Pair 2: OsPE_post–OsPE_pre 19.04032 6.39664 0.57444 17.90326 20.17738 33.146 123 0.000

Abbreviations: McQ, multiple choice question; OsPE, objective structured practical examination.
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Figure 3 McQ pre- and posttest score.
Abbreviation: McQ, multiple choice question.
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Figure 4 OsPE pre- and posttest score.
Abbreviation: OsPE, objective structured practical examination.
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Table 4 reliability statistics among independent expert raters

ICC

 Intraclass  
correlationa

95% CI Value F-test with true value 0

Lower bound Upper bound df1 df2 Significance

single measures 0.826b 0.447 0.954 10.524 9 9 0.001
Average measures 0.905c 0.617 0.976 10.524 9 9 0.001

Notes: Two-way mixed-effects model where people effects are random and measures effects are fixed. aType C ICCs using a consistency definition. The between-measure 
variance is excluded from the denominator variance. bThe estimator is the same, whether the interaction effect is present or not. cThis estimate is computed assuming the 
interaction effect is absent, because it is not estimable otherwise.
Abbreviation: ICC, intraclass correlation coefficient.
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by touching cognitive (knowledge or head), affective (heart 

or feeling), and psychomotor (kinesthetic or hand) domains. 

At the beginning of a learning process for the psychomotor 

task, trainees should be provided with an intellectual stimulus 

by using a sententious approach, covering the cognitive and 

affective domain of learning.

Health care practitioners require the development of 

psychomotor skills; therefore, it is one of the key learning 

outcomes in all the medical education curricula. Unfortu-

nately, medical schools emphasize developing the learning 

framework around the cognitive and affective domains and 

leave the progress of psychomotor skills to a clinical clerk-

ship, where trainees are provided with controlled clinical 

practice opportunities. The success of such an approach is 

reliant on the competency of clinical supervisors. Institu-

tions are relying on qualified clinicians in the workplace to 

educate and develop the psychomotor skills of trainees during 

these supervised sessions. However, these clinicians often 

have inadequate knowledge of instructional theory.31 Thus, 

ADDAPT successfully implements all the three domains 

of learning, ie, cognitive, affective and the psychomotor by 

providing a platform that is clear, time specific, and outcome-

based where a sound knowledge of anatomy is gained, then 

applied and tested before any complex facial esthetic pro-

cedures are taught.

To the best of our knowledge, the current study is the first 

to present and appraise not only the methodological approach 

to anatomy-based procedural skill teaching in a large group 

setting, but also to facilitate working in a group assisted by 

peer-assisted learning, involving all the domains of human 

learning. ADDAPT’s six steps provide a well-organized eru-

dition pathway as they give structure to the facial anatomy 

lesson plan that fits several learning styles. The authors 

described a practical teaching approach with clearly defined 

steps focusing on different stages of learning a complex task 

such as conceptualization, visualization, verbalization, and 

actualization. Since trainees may have a wide range of learn-

ing styles, they learn most efficiently from a combination of 

activities that kindles the visual, auditory, verbal (read–write), 

and kinesthetic sensory modalities.32

Pre- and post-course assessment results during the 

anatomy workshop prove the practicability of the ADDAPT 

model for large group teaching. The trainees, as well as the 

table demonstrators, acknowledged and rated the ADDAPT 

Figure 5 Participants’ qualitative feedback.
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Table 5 reliability statistics among table demonstrators

ICC

 Intraclass  
correlationa

95% CI Value F-test with true value 0

Lower bound Upper bound df1 df2 Significance

single measures 0.452b 0.239 0.752 10.073 9 90 0.000
Average measures 0.901c 0.776 0.971 10.073 9 90 0.000

Notes: Two-way mixed-effects model where people effects are random and measures effects are fixed. aType C ICCs using a consistency definition. The between-measure 
variance is excluded from the denominator variance. bThe estimator is the same, whether the interaction effect is present or not. cThis estimate is computed assuming the 
interaction effect is absent, because it is not estimable otherwise.
Abbreviation: ICC, intraclass correlation coefficient.
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model as easy to implement, resulting in a good flow of teach-

ing and success in attracting the trainees’ attention. With the 

ADDAPT model, trainees get sufficient opportunity to build 

their understanding on the taught knowledge and skills during 

the first three steps (assess & aware, demonstrate, decode), 

while the last three steps (act & accomplish, perform, and 

teach & test) focus on the internalization by performing the 

learnt skills. Step 4 (act & accomplish) and step 5 (perform) 

are the anchors of this model and superior to Peyton’s19 third 

and fourth step (comprehension and performance) as evident 

by the participant’s feedback (Figure 5), where the peers and 

table demonstrators facilitate learning in a safe environment. 

Feedback is proven to be highly effective in the learning 

process,33 a gift that benefits in making the trainees aware 

of their strength and areas to focus. Although the ADDAPT 

model is a simple approach, it propounds a strategy for 

explicit instruction, by engaging all participants to focus 

on optimizing the overall learning experience and attaining 

skill mastery.

The ADDAPT model is a three-dimensional teaching 

and assessment framework, where complex nonsurgical 

facial esthetic interventions and elaborate facial anatomy 

were taught to attain mastery of the necessary skills. This 

unified teaching model has facilitated an interdependent 

learning network aided by peer-assisted learning, which has 

proven to be the soul of modern medical education. Com-

bining such tools not only enforces theoretical knowledge 

and refinement of procedural skills by repetition but also 

helps in minimizing potentially serious complications.1 

Thus, the ADDAPT model has proven to be advantageous 

in taking students on a journey involving all three domains 

of human learning.

limitations
This research has several limitations. First, we conducted 

the study without any control group, in two cohorts and at 

a single center, as it limits the external validity. We suggest 

replicating the present study at different centers with multiple 

cohorts to evaluate its practicality and effectiveness. Second, 

conducting an OSPE for a large group and maintaining 1:5 

(table demonstrator:trainee) ratio require extensive resource 

planning regarding infrastructure and time, which can be 

challenging in many situations. Lastly, it is difficult to esti-

mate the impact of this educational intervention on clinical 

practice, such as safer injection techniques. Patient-related 

outcomes usually are not a quixotic proxy to establish the 

effectiveness of the educational intervention. Regardless of 

this, most educational interventions are based on the rational 

assumption that knowledge and skill attainment eventually 

lead to improved patient care.

Conclusion
The current study has proposed and evaluated a new 

and innovative teaching model ADDAPT – a six-step 

approach – which is useful in teaching applied facial anatomy 

and procedural skills to esthetic physicians in a large group 

setting. Both participants and tutors accepted the ADDAPT 

model very well. This alternative to conventional instructional 

design may be workable and transferable to other areas of 

psychomotor skill training in medical education.
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