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INTRODUCTION                                                                           
Feedback helps students assess their academic 

performance and focus more effectively on learning in 

dental education. Inadequate feedback practices or a 
lack of structured formative assessment can lead to 

significant risks, including compromised patient safety 

due to inaccurately developed clinical skills or 
incomplete competence in essential procedures. 

Feedback offers advantages such as timely guidance, 

highlighting strengths in teaching and learning, and 
identifying areas for improvement.[1] This approach 

facilitates the development of clinical competence, 

attainment of required standards, and readiness for 

independent practice. Evidence indicates that effective 
feedback improves academic outcomes, self-

confidence, and adaptability, all of which are critical 

for success in the health professions. [2, 3] 
Effective feedback encourages students to provide their 

reflections, engage in continuous improvement, and 

maintain sustained motivation. The supervising faculty 

can utilize this to refine teaching methods and update 
curricula.[4] Although it can be challenging, effective 

feedback results in meaningful and enduring learning 

experiences. Instructors should provide unbiased 
feedback for every clinical procedure they supervise, 

highlighting their strengths and areas for improvement. 

When students engage in reflective practice and draw 
their own interpretations from feedback, they achieve 

deeper learning and lasting behavioral change, rather 

than simply following instructions. [5] 

This narrative review aims to: (i) synthesize current 

evidence on feedback practices in dental education; (ii) 

compare the effectiveness of formative, summative, 

verbal, written, peer, and self-assessment feedback; (iii) 
outline faculty- and system-level strategies to enhance 

feedback quality; and (iv) identify gaps to plan future 

research and curricular design.  
A narrative search of PubMed, Scopus, and ERIC from 

January 2000 to October 2024 focusing on original and 

review articles was performed using the terms: ‘dental 
education’, ‘feedback’, ‘formative assessment’, 

‘summative assessment’, ‘peer feedback’, ‘self-

assessment’, ‘OSCE’, ‘haptic’, and ‘AI’. Short 

communications or commentaries without primary data 
were excluded. A formal risk-of-bias assessment was 

not performed; rather, emphasis was placed on study 

method and educational relevance. 
 

Principles of Effective Feedback  
Effective feedback can transform even low-achieving 

students, thereby improving their competence and self-
confidence. Evidence from a prompt feedback obtained 

in a dental hospital suggests it promotes reflective self-

evaluation and the development of clinical 
competencies.[1]      A supervisor who routinely engages 

students immediately after observing a procedure to 

provide focused guidance, observational reports suggest 
that addressing minor technical modifications at the 

exact moment enables students to acquire clinical skills 

more efficiently. 
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Feedback, an essential tool in dental education, is vital for students to shape their clinical competence. Consistent, 

on-time, and well-structured feedback is a good recipe for ensuring that learning outcomes are met. In-depth clinical 

training without proper feedback cannot ensure either the effectiveness of teaching methods or the appropriateness of 
assessments. This narrative review articulates current evidence on feedback methods in dental education and 

highlights various strategies to enhance student learning and clinical competence. It would help educators and 

students improve the application of feedback methods, thereby fostering student growth and clinical success. 
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Feedback should be performance-specific and action-

oriented, recognizing strengths and areas for 

improvement. For instance, faculty should proactively 

recommend procedural modifications, rather than 
simply stating that a procedure or technique is 

unsatisfactory.[6] Educators are also encouraged to 

reflect on which feedback strategies have most 
effectively enhanced student engagement or motivation. 

A balanced feedback model addressing both strengths 

and areas needing refinement helps maintain 
engagement and motivation.[7] When constructive 

guidance is combined with positive reinforcement, it 

enhances confidence and clinical competence. Research 

consistently shows that feedback that is both supportive 
and candid is most effective for learning.[8] Ongoing 

use of these strategies promotes the development of 

competent, reflective dental professionals. 

Types of Feedback in Dental Education: 
Formative Vs. Summative assessments: These two 

assessments differ in timing, purpose, and learner 
involvement. Formative feedback is part of the 

instructional process to improve understanding of 

concepts, emphasizing immediate guidance and 

encouraging reflective learning, rather than just 
determining grades. It identifies learning gaps, reduces 

anxiety among beginners, and enables timely error 

correction.[9] In contrast, summative feedback is a 
comprehensive evaluation of achieved outcomes, often 

contributing to final grades. It is learning outcome-

oriented and focuses primarily on their achievability of 

outcomes rather than the journey of learning. However, 
in a 2008 study, Anziani reported that students’ 

performance on formative assessments in oral surgery 

did not consistently translate into higher grades on their 

final examinations.[10] In another study on postgraduate 

dental training, specific, focused feedback was found to 
be essential for accurately evaluating clinical skills, as 

relying on final grades may obscure individual progress 

and fail to reflect true competence.[11] Hence, it 
becomes essential for curriculum developers and 

educators to adopt appropriate assessment and feedback 

strategies that enhance clinical judgment, performance, 
and self-regulatory skills. Examining instances where 

formative performance does not correspond with 

summative outcomes emphasizes the need for targeted 

interventions and flexible teaching methods, which are 
central to promoting excellence in dental education.[12] 

Divergence between formative and summative 

performance underscores construct alignment issues 
and the need for programmatic assessment. 

Verbal Vs. Written feedback: Verbal feedback 

enables real-time interaction, fostering a motivational 
learning environment. However, to improve retention 

of information in students’ minds, proper 

documentation is helpful, as verbal feedback may be 

forgotten over time.[13] However, well-constructed 
written feedback can be maintained by students and 

reviewed at a later, convenient date for reflection and 

self-assessment. Hence, a combination of both written 
and verbal feedback facilitates better comprehension 

and prepares students for real-world practice (Table 1).  

 

 
  

     

        Table 1. Feedback Modalities and Key Characteristics 

 

Feedback 

modality 

Key features Advantages Limitations Typical context & references 

Formative 

feedback 

Ongoing, 

performance-

specific, dialogic 

Promotes 

reflection, early 

error correction 

Time-intensive, 

variable uptake 

Preclinical labs; chairside 

teaching [9,12] 

Summative 

feedback 

Outcome-

focused, grade-

oriented 

Certifies 

competence, 

benchmarks 

learning 

Limited learning 

impact if 

isolated 

End-of-course/OSCEs [10,11] 

Verbal feedback Immediate, 

interactive 

Motivating, 

contextual 

May be 

forgotten 

Chairside supervision [14,15] 

Written 

feedback 

Documented, 

structured 

Supports 

reflection & 
tracking 

Variable 

engagement 

Assignments, portfolios [16] 

Peer & self-

feedback 

Collaborative, 

reflective 

Builds critical 

thinking 

Requires 

calibration 

Case presentations [20–22] 
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 DISCUSSION 

Teaching students how to use feedback may be more 

helpful than focusing on learning styles, since some 

students want to keep improving, while others focus 
mainly on passing. Carless (2018) reported that final-

year dentistry students preferred verbal feedback on 

their theory and clinical skills, as they felt there was 
insufficient time after sessions for written feedback.[14] 

Hence, the good inter-professional relationship between 

the supervisor and the student is vital for proper 
feedback assessment.[15] It is observed that low-

achieving students need regular feedback, whereas 

targeted strategies are well-suited for high-achieving 

students. One approach involves assigning faculty 
mentors to each student to ensure consistent, balanced 

feedback. In addition, data analytics can be used to 

track feedback practices, helping identify and correct 
inconsistencies. However, findings by Glover and 

Brown indicate that the depth of written feedback is not 

necessarily associated with students’ academic 
performance.[16] Both verbal and written feedback 

contribute to continuous improvement and goal 

attainment. Overall, integrating multiple feedback 

approaches supports the development of all learners, 
regardless of their level of achievement. 

 

Teachers should provide feedback soon after an 
assignment so students can identify and correct 

mistakes quickly. Immediate feedback activates the 

basal ganglia, especially the striatum, which helps with 

habit and reinforcement learning. Fast feedback helps 
students change their behavior and rewards good habits, 

leading to better learning and adaptability.[17] Feedback 

given after a pause helps students think more deeply. It 
helps them internalize criticism. The hippocampus 

supports contextual memory and learning in this 

process. Studies show that the hippocampus processes 
delayed feedback, while the basal ganglia process 

instant feedback. Delayed feedback enhances long-term 

understanding of content.[18] Peer feedback lets students 

give each other helpful comments about their work or 
assignments. This creates an active learning 

environment, enhances learning, and builds skills such 

as critical thinking, self-reflection, and communication. 
Peer feedback also helps students see things from 

different viewpoints.[19] Over time, students tend to 

appreciate peer assessment more, recognizing its 
importance in learning how to evaluate performance 

and engage constructively in feedback. 

 

Research clearly shows that peer feedback is valuable 
in dental education. A study at King’s College London 

Dental Institute found that students who regularly took 

part in peer assessment and feedback improved both 
their grades and their ability to reflect.[20]Those who 

attended 10 or more peer assessment sessions 

performed better on important exams and demonstrated 

stronger critical thinking than those who did not. Peer 

review encourages students to take charge of their 

learning and think critically, making it a key strategy 

for training skilled and confident dental professionals. 
Self-evaluation improves critical thinking and problem-

solving skills by allowing students to review their own 

work and identify areas for improvement. This also 
helps students take responsibility for their learning.[21] 

Self-evaluation has been shown to increase dental 

hygiene students' awareness of their strengths and 
weaknesses, thereby improving their clinical 

performance. Even though students may rate 

themselves higher than teachers do, self-assessment has 

led to encouraging real reflection and better learning 
results.[22] 

 

Reflective feedback prompts students to evaluate their 
learning experiences and translate reflections into 

improved future performance, thereby strengthening 

lifelong learning and clinical understanding. A study by 
Jonas‐Dwyer in 2013 showed that third-year dental 

students' reflective abilities led to their professional 

development.[23] Reflective portfolios also enhance 

clinical competence by promoting structured reflection 
and self-evaluation. Hence, to enhance students' 

educational experiences, encourage self-directed 

learning, and ultimately develop competent and self-
assured dental professionals, it becomes important that 

both self-assessment and reflective feedback are 

delivered.[24] 

 

Methods and Strategies for Providing Feedback 
(i) Individualized Feedback: Active clinical practice 

necessitates individualized feedback as it facilitates 
targeted improvement of therapeutic abilities, fosters 

professional development, and improves patient 

communication. Best practices involve timely post-
procedure feedback, clear identification of areas for 

improvement, balanced reinforcement and correction, 

actionable guidance, promotion of self-reflection, and 

longitudinal progress tracking. For example, a student 
receiving immediate feedback on the dental procedure 

clearly understood the adjustment to the bur's 

angulation, emphasizing the importance of timely 
feedback. Although this approach is more demanding 

for the faculty in terms of effort and time, it is 

rewarding.[4] 
 

(ii) Group Feedback: Students actively share their 

constructive criticism, their viewpoints, and the 

learning experiences with peers in small-group pre-
clinical or clinical tasks. Such cooperative methods 

promote confidence and can play a key role in peer-

assisted learning and reflective group discussions, 
leading to deeper understanding of concepts and skill 

development.[25] For example, students can critically 

analyze the Class II restoration experience, focus on 
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technique, ergonomics, and communication with 

patients. Students can similarly receive feedback from 

their faculty and colleagues when they review and 

present clinical cases related to diagnosis, treatment 
planning, and presentation skills. Students gain a well-

rounded perspective that enables them to identify and 

address areas for development by gathering feedback 
from peers, teachers, and even patients.[26] 

Student performance can be objectively evaluated using 

rubrics and structured assessment tools that are 
transparent and consistent. The performance criteria of 

the rubrics must be clearly defined in line with the 

expectations and intended learning outcomes. This was 

demonstrated in a study at Beirut Arab University, 
which showed that student performance improved when 

standardized rubrics were used, as they increased 

transparency, consistency, and opportunities for self-
assessment.[27] Similarly, clinical competence can be 

appropriately evaluated in a controlled, standardized 

setting using an Objective Structured Clinical 
Examination (OSCE). It helps to assess students’ ability 

to integrate theoretical knowledge, perform diagnostic 

tasks, and apply sound clinical judgment. They are 

more accurate and reliable than traditional evaluation 
methods. They also successfully pinpoint students' 

strengths and areas for growth and offer insightful, 

practice-focused feedback. Dental graduates are better 
prepared for clinical practice when such assessment 

techniques are used.[28] 

Feedback can be further strengthened through rubric-

based digital dashboards that deliver real-time 
performance indicators. By combining technology-

enhanced feedback with structured assessment 

frameworks, these systems offer immediate insights 
into learner progress. The faculty and their students can 

easily make informed decisions using real-time data 

visualization that supports active learning and 
continuous improvement. Educators need to evaluate 

available platforms and select tools aligned with 

curricular objectives to ensure effective 

implementation. Faculty should be encouraged to pilot 
test within selected courses to generate valuable 

insights for refinement. A phased institutional rollout 

can therefore facilitate systematic enhancement of 
feedback and assessment practices.  

 

(iii) Technology-Assisted Feedback: Technologies 
such as Haptic and force-feedback are reshaping dental 

education by delivering immediate tactile cues to 

improve precision, performance, and overall clinical 

competency.[29] Recent evidence indicates that this 
strengthens skill acquisition and helps minimize 

subjectivity, thereby improving students' preparedness 

for clinical practice.[30]  
 

Role of Feedback in Clinical Training 
(i) Preclinical vs. Clinical Feedback: During the 

preclinical phase, students focus on improving their 

technical skills in simulated environments to enhance 

manual dexterity.[31] Feedback advances toward real 

patient work in a clinical setting, combining 
psychomotor and communicative skills. The question 

"What metrics will ensure haptic-gained proficiency 

translates to patient care?" serves as a guiding point for 
narrowing the gap between simulation and the required 

clinical competence. This question prompted teachers 

and students to assess how preclinical simulations 
enhance clinical preparedness.  

 

(ii) Hands-on Skill Assessment: In dentistry, 

mastering clinical skills is vital. Feedback methods, 
especially self-assessment and teacher evaluation, are 

key to skill development. Encouraging self-evaluation 

helps students think critically, become more 
independent, spot their weaknesses, track their 

progress, and gain confidence in their abilities.[31] 

 

(iii) Patient Interaction and Communication Skills 

Feedback: Research shows that educational programs 

that use role-playing and simulations are highly 

effective because they strengthen these skills, 
ultimately leading to better patient outcomes.[32] 

 

(iv) Ethical and Professionalism Feedback: A great 
dental practice relies on professionalism and strong 

ethics. Helpful feedback in this area covers topics like 

patient privacy, informed consent, and professional 

behavior. It is important to include this kind of 
feedback in dental education. Training programs that 

focus on these values through regular teaching and 

mentoring help build trust and integrity in patient care. 
In the end, a culture of self-evaluation and ongoing 

growth, supported by clear and timely feedback on 

skills, communication, and ethics, produces skilled, 
caring dental professionals.[33] 

 

Challenges in Providing Feedback in Dental 

Education 
(i) Student Resistance to Feedback: Feedback may be 

resisted by learners because they lack confidence, are 

afraid of receiving a poor grade, or don't fully 
comprehend its purpose. According to studies, many 

dental students take constructive criticism personally, 

which can impede their ability to learn and grow as 
professionals.[1] Reframing feedback as a chance for 

growth rather than a judgment is a useful strategy to 

allay this worry. This change can be aided by 

encouraging students to view criticism as instructive 
advice. Students are better able to appreciate the value 

of feedback when reflective questions are used, such as 

those that highlight strengths or provide detailed 
instructions for growth. Feedback thus shifts the focus 

from perceived personal flaws to useful, practical 

insights.  
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(ii) Faculty Training and Capacity Constraints: 
Educators lack formal training in delivering feedback 

and hence struggle to deliver it with quality. 
Introducing practical strategies, such as the ask–tell–ask 

approach and feedforward language, can lead to 

improvement. Institutions may support this through 
workshops, online training, and the integration of AI-

based tools to provide a personalized feedback 

experience among faculty.[34]  
 

(iii) Time Limitations: Although individualized 

feedback is proven to be effective, time constraints 

among faculty and students during clinical years often 
restrict its frequency and depth. Its outcomes vary with 

learners’ educational backgrounds and anxiety levels. A 

multimodal approach is needed to address these 
issues.[1] 

 

Strategies to Enhance Feedback Effectiveness 
(i)Training Faculty on Effective Feedback 

Techniques: Teachers must receive formal training in 

evidence-based feedback techniques. Ramani et al.[35] 

emphasized the importance of structured feedback 
techniques using the Pendleton model in preclinical 

restorative dentistry, thereby encouraging students to 

self-reflect before receiving reflections from their 
faculty. Another model, the Sandwich Method, makes 

students more receptive to feedback by combining 

encouragement, helpful criticism, and positive 

comments. Focusing on what students do rather than on 
personal traits and giving clear, practical advice makes 

feedback even more effective and improves learning. 

 
(ii)Encouraging a Growth Mindset Among Students: 

It is highly useful to adopt a development mentality, 

which is the conviction that abilities can be acquired 
with hard work and perseverance. This mindset 

encourages dental students to grow and helps them take 

constructive criticism. According to research, students' 

clinical performance increases significantly when they 
view criticism as an opportunity to grow rather than as 

an assessment of their skills.[36] 

 
(iii)Developing a Feedback-Rich Learning Culture: 

To make feedback most effective, it is important to 

create an environment where feedback is regular, 
expected, and valued. A culture that embraces criticism 

makes it a natural aspect of learning and lessens the 

anxiety that often accompanies it. The University of 

Michigan School of Dentistry has developed a robust 
feedback culture by integrating self-evaluation into 

clinical training, peer review, and enhancing students' 

evaluative abilities.[37] One effective way to model this 
culture is through a consistent, recognizable routine that 

reinforces feedback as a shared responsibility. A brief 

daily practice can serve this purpose—for example, 

dedicating the first five minutes of each session to rapid 

reflections and practical feedback. At the University of 

Michigan, this simple routine has proven effective in 

sustaining an ongoing cycle of feedback and growth, 
making feedback a natural and integral part of the 

learning experience.  

 
(iv)Implementing Regular Feedback Mechanisms: 

Timely feedback is essential for student growth and 

preventing the formation of bad habits. Digital tools 
and weekly reviews are effective ways to ensure 

feedback is given regularly. Al-Jewair et al.[38] used a 

tablet app for delivering instant feedback following 

orthodontic training and found that technical skills 
improved after wire-bending exercises. However, it is 

important that regular feedback sessions be held after 

clinical work and that they combine both formative and 
summative assessments to track progress. 

 

 
(i) Role of Technology in Feedback Delivery: 

Technology has significantly transformed feedback 

delivery in dental education by enabling advanced tools 

and platforms that enhance learning. E-portfolios, for 
example, support ongoing assessment and reflection 

through self-evaluation, systematic feedback, and 

progress tracking. The e-portfolio system used at 
Harvard School of Dental Medicine effectively 

supports monitoring of clinical program progress.[39] 

 

 
(ii) AI-Based Feedback Systems: AI's ability to 

provide prompt, personalized feedback is transforming 

dentistry education. AI-powered tools assess students' 
performance in simulations and offer precise insights 

regarding technique and procedural accuracy. For 

example, the DenTeach system is a cloud-based 
platform that offers high-precision, haptic-enabled 

training using state-of-the-art hardware and software.[40] 

Furthermore, by accurately segmenting anatomical 

structures and recognizing pathological changes (such 
as caries and periapical lesions), AI-driven software 

significantly improves students' diagnostic skills.[41] 

 
 

(iii) Online Peer Review Platforms: Students can use 

digital peer review systems for feedback, which 
promote critical thinking and reflective learning. The 

COVID-19 pandemic's quick shift to online learning 

further demonstrated the need for these resources[42]. 

Despite fewer difficulties, these technologies have 
facilitated the sharing of feedback in clinical training, 

increasing student motivation and academic 

achievement[43] These developments enhance education 
and help produce knowledgeable, competent dental 

practitioners. 
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Assessing Feedback Effectiveness on Student 

Learning 

(i) Assessing improvement in Knowledge and Skills: 
In dental education, feedback is crucial for students' 
skill development. Debates and discussions would 

improve reasoning, problem-solving, and critical 

thinking, while Objective Structured Clinical 
Examinations (OSCEs) effectively test clinical skills, 

knowledge, and decision-making.[44] In a study of a 

dental materials course, students assessed the sandwich 

feedback models favorably, with a slight preference for 
the latter.[45]  

(iii) Faculty Perspectives on Feedback Effectiveness: 
To improve teaching, it is important to know how 
faculty view feedback (Figure 1). Teachers, too, should 

value reliable, timely, and relevant feedback to help 

ensure student learning.[46] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Programmatic Feedback Flow in Dental 

Education 

CONCLUSION 

Feedback is basic to the professional development of 

dental students and shapes their clinical competence. Its 

effectiveness relies on faculty training and efforts, as 
well as a strong feedback culture adopted in the 

institution. However, challenges need to be addressed, 

such as time constraints and learner resistance. 
Educators should adopt and implement at least one 

strategy described in this review to improve 

professional standards among their students. A 
collective commitment to these educational practices is 

key to improving standards of dental education. 
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