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Abstract: This editorial addresses the rapid integration of 3D printing (additive manufacturing) 

into restorative dentistry, highlighting a critical gap between technological enthusiasm and the 

supporting scientific evidence. The letter issues three primary calls to action for the dental com-

munity: 1) To prioritize long-term, in vivo clinical trials over purely laboratory-based (in vitro) 

studies; 2) To establish standardized, transparent protocols for printing and post-processing to 

ensure consistent and reliable outcomes; and 3) To accelerate the development of a new generation 

of high-performance, biocompatible materials that can rival conventional options. Ultimately, the 

editorial argues that for 3D-printed restorations to fulfill their transformative potential, the dental 

community must commit to a foundation of robust clinical evidence, collaborative standardization, 

and focused material innovation. 
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Introduction 

 

The advent of additive manufacturing, or 3D printing, in dentistry represents 

one of the most significant paradigm shifts of our generation. The ability to rapidly 

fabricate customized crowns, dentures, and surgical guides with remarkable preci-

sion promises to democratize digital dentistry, potentially reducing costs and chair 

time while enhancing patient outcomes. We have moved beyond the initial phase 

of novelty and are now firmly in an era of clinical application. The enthusiasm is 

palpable in our journals and at our conferences. 

But have we allowed our enthusiasm to outpace our evidence? As we stand at 

this critical juncture, it is imperative that we, as a community of clinicians, re-

searchers, and manufacturers, temper our excitement with scientific rigor. The 

long-term success of 3D-printed restorations depends not on the speed of the 

printer, but on the quality of the evidence supporting their use (1). 

Therefore, this editorial issues a set of recommendations and requests to 

guide the next phase of innovation in this exciting field. 

The majority of published literature on 3D-printed restorative materials con-

sists of in vitro studies. While essential, lab-based metrics for flexural strength, 

wear, and color stability do not fully replicate the complex, dynamic oral envi-

ronment. We strongly urge researchers and funding bodies to prioritize and sup-
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port longitudinal, multi-center, in vivo clinical trials. We need robust data on the 

performance of these restorations at 5, 10, and 15 years. Questions regarding mar-

ginal integrity, chipping rates, biocompatibility, and long-term esthetics can only 

be answered by observing these materials in the mouths of our patients over time 

(2). 

A significant challenge hindering the comparison of study results is the var-

iability in printing and post-processing protocols. The type of printer, layer thick-

ness, curing unit, and even the washing solvent can dramatically alter the final 

properties of a restoration. We call upon manufacturers to provide greater trans-

parency and detailed, validated protocols for their systems. Furthermore, we re-

quest that all researchers explicitly detail every step of their manufacturing work-

flow in their publications. A collaborative effort between academia and industry to 

establish standardized testing parameters, similar to ISO standards for traditional 

materials, is urgently needed (3). 

Current 3D-printable dental resins, while impressive, still fall short of the 

proven durability and biocompatibility of materials like zirconia or lithium disili-

cate. Concerns about residual monomers, long-term water sorption, and mechani-

cal strength under cyclic loading remain valid. We challenge material scientists to 

look beyond simply modifying existing resins. We need a new generation of 

printable materials designed from the ground up for permanent dental applica-

tions. The focus should be on enhancing biocompatibility, increasing fracture 

toughness, and ensuring color stability that rivals our best conventional materials. 

The development of printable ceramics and advanced polymer-infiltrated ceramic 

networks should be a top priority (4). 

The promise of 3D printing is not just in replicating what we can already do, 

but in enabling what was previously impossible. Let us commit to building this 

future on a foundation of robust evidence, collaborative standards, and relentless 

innovation. The integrity of our profession and the well-being of our patients de-

pend on it. 
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Abstract: The development of dental materials is transitioning from traditional, empirical trial-and-

error methods to a more efficient, data-driven paradigm powered by Artificial Intelligence (AI). 

This review summarizes the impact of AI and Machine Learning (ML) on the design, prediction, 

and discovery of novel dental materials. A primary application is the use of ML models to accurately 

predict the mechanical, physical, and biocompatible properties of new material formulations, such 

as composites and ceramics, based on their composition. This predictive power enables the rapid in 

silico screening and optimization of materials. Furthermore, advanced generative AI models facili-

tate "inverse design," proposing novel compositions to meet specific, predefined performance crite-

ria. While the primary challenge remains the need for large, high-quality datasets, AI is fundamen-

tally accelerating the innovation cycle. It is poised to become an indispensable tool for engineering 

the next generation of safer, more durable, and effective dental materials. 

Keywords: Artificial Intelligence; dental materials; material design; predictive modeling. 

 

The development of dental materials has traditionally been an empirical process, 

relying heavily on incremental modifications and laborious trial-and-error laboratory 

testing. This conventional approach is often slow, costly, and limited in its ability to 

explore the vast landscape of possible material compositions. The advent of Artificial 

Intelligence (AI) and Machine Learning (ML) has introduced a paradigm shift, moving 

the field towards a data-driven, predictive, and accelerated "inverse design" approach. 

Instead of asking "what are the properties of this material?," researchers can now ask, 

"what material composition will give me these desired properties?" This mini-review 

outlines the recent impact of AI on the design and discovery of dental materials. 

 

Predictive Modeling of Material Properties 

 

One of the most impactful applications of AI in dental materials is the prediction of 

key performance properties. By training ML models on existing datasets from literature 

and experiments, researchers can build robust algorithms that accurately forecast the 

behavior of new, untested materials. 

 

Machine learning models, such as Artificial Neural Networks (ANNs), Support 

Vector Machines (SVMs), and Random Forests, are being successfully employed to predict 

a range of critical properties in dental composites and ceramics. For instance, models can 

correlate the composition of a composite resin (e.g., filler type, size, loading, and silane 

coupling agent) with its mechanical characteristics like flexural strength, wear resistance, 

and polymerization shrinkage [1]. A recent study demonstrated that different ML models 

could excel at predicting specific outcomes; a k-nearest neighbors (KNN) model was 
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superior for predicting flexural modulus, while a Decision Tree model was best for 

flexural strength and volumetric shrinkage [2]. This predictive power allows for the rapid 

in silico screening of thousands of potential formulations, identifying only the most 

promising candidates for physical synthesis and testing, thereby saving significant time 

and resources. 

 

Formulation Optimization and Inverse Design 

 

Beyond prediction, AI is enabling the optimization of material formulations. Genetic 

algorithms and other optimization techniques can explore a multi-dimensional design 

space to pinpoint ideal compositions that balance competing properties, such as achieving 

high strength without compromising aesthetics or biocompatibility. 

 

AI-Powered Revolution in Dental Material Design: A Mini-Review 

Introduction 

 

The development of dental materials has traditionally been an empirical process, re-

lying heavily on incremental modifications and laborious trial-and-error laboratory test-

ing. This conventional approach is often slow, costly, and limited in its ability to explore 

the vast landscape of possible material compositions. The advent of Artificial Intelligence 

(AI) and Machine Learning (ML) has introduced a paradigm shift, moving the field to-

wards a data-driven, predictive, and accelerated "inverse design" approach. Instead of 

asking "what are the properties of this material?" researchers can now ask, "what material 

composition will give me these desired properties?" This mini review outlines the recent 

impact of AI on the design and discovery of dental materials. 

 

Predictive Modeling of Material Properties 

 

One of the most impactful applications of AI in dental materials is the prediction of 

key performance properties. By training ML models on existing datasets from literature 

and experiments, researchers can build robust algorithms that accurately forecast the be-

havior of new, untested materials. 

 

Machine learning models, such as Artificial Neural Networks (ANNs), Support Vec-

tor Machines (SVMs), and Random Forests, are being successfully employed to predict a 

range of critical properties in dental composites and ceramics. For instance, models can 

correlate the composition of a composite resin (e.g., filler type, size, loading, and silane 

coupling agent) with its mechanical characteristics like flexural strength, wear resistance, 

and polymerization shrinkage [3]. A recent study demonstrated that different ML models 

could excel at predicting specific outcomes; a k-nearest neighbors (KNN) model was su-

perior for predicting flexural modulus, while a Decision Tree model was best for flexural 

strength and volumetric shrinkage [2]. This predictive power allows for the rapid in silico 

screening of thousands of potential formulations, identifying only the most promising 

candidates for physical synthesis and testing, thereby saving significant time and re-

sources. 

Formulation Optimization and Inverse Design 

Beyond prediction, AI is enabling the optimization of material formulations. Genetic 

algorithms and other optimization techniques can explore a multi-dimensional design 

space to pinpoint ideal compositions that balance competing properties, such as achieving 

high strength without compromising aesthetics or biocompatibility. 

In the realm of dental ceramics, AI has been used to optimize processing parameters 

to maximize hardness and fracture toughness. By feeding experimental data on sintering 

temperatures, times, and additive contents into an AI model, researchers can identify the 

optimal conditions to produce a ceramic with superior mechanical properties [4]. 
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More advanced generative AI models are beginning to facilitate true inverse design. 

These models, including Generative Adversarial Networks (GANs) and Variational Au-

toencoders (VAEs), can learn the underlying relationships between material structure and 

function. Given a set of target properties—for example, a specific translucency, radiopac-

ity, and strength for a new CAD/CAM block—a generative model can propose novel ma-

terial compositions that are likely to meet those criteria [5]. 

 

Challenges and Future Outlook 

 

Despite the immense potential, several challenges remain. The primary hurdle is the 

need for large, high-quality, and standardized datasets. The performance of any AI model 

is fundamentally limited by the data on which it is trained. The dental materials field 

currently suffers from fragmented data reported in varying formats across thousands of 

publications. The creation of centralized, open-access databases is crucial for advancing 

AI-driven design [6]. 

 

Furthermore, the "black box" nature of some complex AI models can be a barrier to 

understanding the underlying physical principles. Future research will likely focus on 

developing more interpretable AI to provide not just predictions, but also scientific 

insights into material behavior. 

 

Conclusion 

 

Artificial intelligence is rapidly transforming dental material science from an art of 

incremental innovation to a science of predictive design. By enabling the rapid prediction 

of properties, optimization of formulations, and discovery of novel compositions, AI is 

accelerating the development of the next generation of safer, more durable, and more ef-

fective dental materials. As data availability improves and algorithms become more so-

phisticated, AI will become an indispensable tool in the quest to engineer ideal materials 

for oral rehabilitation. 
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Abstract: 

 

Background: The evaluation of student satisfaction is essential for the quality assurance 

and continuous improvement of dental education programs. Student feedback offers cru-

cial insights for enhancing training curricula to ensure that future dentists are equipped 

with the necessary competence for safe clinical practice. This study was designed to assess 

student perceptions of preclinical fixed prosthodontics training to identify strengths and 

areas for improvement. Aim: The objective of this study was to assess the satisfaction lev-

els of undergraduate dental students regarding their preclinical training and educational 

experience in fixed prosthodontics at the Faculty of Dentistry, University of Benghazi, 

Libya. Methods: A cross-sectional, questionnaire-based study was conducted with 146 

senior undergraduate dental students. An online survey composed of 22 questions was 

distributed, covering seven areas: socio-demographic factors, learning objectives, course 

materials, content relevance, instructor knowledge, instructor delivery, and facilities. Data 

were analyzed using descriptive statistics, including mean scores and the coefficient of 

variation, to gauge overall opinion and the level of agreement. Results: Most of the 146 

participants were female (76%) and second-year students (74.7%). The overall perception 

of the course was neutral to positive, with mean scores for all survey questions ranging 

from 2.7 to 3.7. Strengths included the instructor's knowledge, which 43.2% of students 

rated as "good," and the usefulness of course materials, rated as "useful" by 40.4%. The 

highest level of disagreement was noted for the instructor's engagement and enthusiasm 

(coefficient of variation = 18.9). A significant area of concern was the teaching facilities, 

with 37.7% of students giving a "neutral" response and 23.3% rating them as "unsuita-

ble".Conclusion: The study highlights the instructor's knowledge as a significant strength 
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of the fixed prosthodontics course. However, it also identifies a critical need for improve-

ment in the quality of teaching facilities and the learning environment to enhance the stu-

dent experience. The findings were consistent with similar studies conducted in other 

countries and different dental specialties.  

Keywords: Student satisfaction, prosthetic dentistry, teaching and curriculum, Libya. 

 

1. Introduction 

Dental schools offer a diverse range of subjects in their undergraduate programs, beginning with foundational 

sciences and progressing to more specialized clinical topics. One of the key areas of focus is Prosthodontics, which is 

described as "the dental specialty that involves diagnosing, planning treatment, rehabilitating, and maintaining the oral 

function, comfort, appearance, and health of patients dealing with issues related to missing or inadequate teeth or oral 

and maxillofacial tissues, using biocompatible materials". This field encompasses four main disciplines: Complete 

Dentures (CD), Removable Partial Dentures (RPD), Fixed Prosthodontics (FP), and Dental Implants (DI) (1). 

Dental professionalism is absolutely vital for anyone practicing dentistry today. It’s not just about having the right 

skills; it’s also about embodying the right personal qualities. That’s why dental education programs need to incorporate 

both formative assessments, which help students grow professionally, and summative assessments, which determine 

if they’ve met the necessary standards. There’s a wealth of evidence and agreement among experts that assessment is 

key to the success of any educational program. Research indicates that various assessment methods can greatly 

influence how students grasp and engage with their learning. For dental students, it’s essential to gain the knowledge, 

skills, and attitudes that will make them competent and independent practitioners by the time they graduate (2). 

To maintain high standards and encourage ongoing improvement, every training program must undergo regular 

evaluations. In other words, consistent evaluation is crucial for quality assurance and further enhancement of the 

program. Higher education institutions are increasingly paying attention to how students respond to their learning 

experiences. This initial evaluation should be a fundamental part of every training program, as it helps pinpoint areas 

that need improvement and sets the stage for more in-depth evaluations. Students’ feedback offers valuable insights 

into whether effective learning is taking place. 
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Generally, their satisfaction and attitudes toward the training program serve as key indicators of their overall 

reactions. The undergraduate dental curriculum is designed to prepare graduates for real-world practice. Its main 

objective is to align with students' career aspirations and help shape their professional identities. Additionally, the 

program aims to equip students with the skills they need for job applications (3). 

One of the key ways to evaluate an educational system is by gathering feedback from students, who truly feel the 

impact of the teaching throughout their courses . Since students are the primary beneficiaries of the educational system, 

assessing their satisfaction is crucial for understanding the quality of education. Research indicates that many dental 

school programs currently fall short of helping students achieve their set educational objectives. Therefore, it’s essential 

to continuously assess the current state of education, pinpointing both its strengths and weaknesses to ensure effective 

clinical training (4,5). 

The significance of this study lies in monitoring how students react to their learning experiences. This feedback can 

help enhance and further develop training programs. Additionally, by evaluating student training, we can lay the 

groundwork for more advanced assessments, as these reactions indicate whether effective learning is taking place. Thus, 

it is crucial to provide future dentists with high-quality instruction in order to ensure patient safety. Furthermore, 

dentistry school exams must to be designed to evaluate undergraduates in relation to all necessary learning objectives. 

They ought to be created to assess the degree of knowledge, behavior, or skill acquisition of students. Students' primary 

focus and motivation to participate in the learning process is typically assessments. In order for dental graduates to 

become certified to practice independently, it is advised that "assessment processes should be rigorous, appropriate, 

and reliable" (6). The aim of the current study is to assess the professional preclinical training and the levels of student 

satisfaction with their educational experience for fixed prosthodontics amoong undergraduate dental students in 

Faculty of Dentistry, University of Benghazi, Libya.  

2. Material and method: 

Ethics statement 

The Institutional Ethical Committee approval was held from the Scientific Research Ethics Committee (SREC) of 

the Faculty of Dentistry, University of Benghazi (Approval No.#0222). Participants were informed about the study 

objectives and provided their informed consent. 
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Study design and setting 

A cross-sectional questionnaire-based study was carried out among senior undergraduate 2nd-year dental 

students who have begun laboratory training on plastic teeth as part of the fixed prosthodontic curriculum in Faculty 

of Dentistry, University of Benghazi, Libya. 

Questionnaire details 

A survey was made using Google Forms and sent to the senior undergraduate dental students Faculty of Dentistry, 

University of Benghazi, Libya through email and social media platforms like WhatsApp. The online survey form had 

required questions to make sure no incomplete answers were allowed. The responses were collected, and the data was 

automatically added to an Excel sheet by Google Forms. An online survey is created and sent to 146 male and female 

students to fill out. Data was collected using a survey consisting of 22 questions that cover seven areas: socio-

demographic factors, learning objectives, course materials, content relevance, instructor knowledge, instructor delivery, 

and the facility and environment. Questionnaire distributed by electronic link written in English was distributed to all 

the participants and the response received by E-mail. The nclusion criteria of research subjects were: dental school, fixed 

prosthodontics department, undergraduate students. While, the exclusion criteria of research subjects were; final year 

students,Internship, postgraduate student, general practitioner and specialists. 

Statistical analysis 

After the responses are collected, the data was analyzed using descriptive analysis using Statistical Package for 

Social Sciences (SPSS, IBM, Chicago, USA) 16.0 statistical software. 

This study analyzed opinions from a survey. The responses were rated on a scale of 1 to 5, where 1 was given to the 

least negative as very unclear, not aligned, not effective at all, very inadequate,…etc. and 5 represented a positive one 

as very clear, fully aligned, very effective, very adequate….etc. 

The study assessed the prevailing opinion for each questionnaire by comparing the calculated mean to a specific 

range-based scale. For instance, a mean between 1 and 1.79 indicated the least negative opinion (e.g., "very unclear"), 

while a mean of 4.2 to 5 signified the most positive ("very clear"). This method was applied to all comparable answers. 

Additionally, the coefficient of variation (standard deviation divided by the mean, multiplied by 100) was computed 

for each question's responses. This metric was used to rank the questions based on the level of agreement, with lower 

coefficients indicating more consensus and higher coefficients indicating more disagreement. 

3. Results: 

Table 1 and figure 1 represent the categorization of participants according to their gender, age, and academic years. 

Table 2 represents the percentage of the responses of the participants to the questions of the survey. Figures 2-18 are 

illustrating charts for the survey questions. 
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Table 1: Socio-Demographic Information of Participants. 

 

Description  Response Percentage 

A) Gender - Male 

- Female 

24 % 

76% 

B) Age - 21 Years 

- 22 Years 

- ≥ 23 Years 

3.5% 

43.8% 

52.7% 

C) Academic Year - First year 

- Second year 

- Third year 

- Fourth year 

- Fifth year 

0% 

74.7% 

12.3% 

11% 

2% 

D) Are you pursuing any additional degrees or certifications along-

side your dental program? 

- Yes 

- No 

56.2% 

43.8% 

 

 

Figure 1: Charts of Participants̕ Categorization according to a) Gender b) Age c) Academic year d) additional degrees or certifications along-

side your dental program. 

 

Since all the mean values ranged between 2.7 and 3.7, this means that the majority of answers were either neutral 

or the positive grade after the neutral, Table 2.  

According to the calculated coefficient of variation, the answers could be ranked from the most agreeable (least 

coefficient of variation) to the least agreeable (highest coefficient of variation). The answers to the question "Accessibility 

a b 

d c 
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of supplementary resources (e.g., online materials, videos)" were the most agreeable (the lowest coefficient of variation 

= 10.8), while the answers to the question "Instructor's engagement and enthusiasm during lectures" were the least 

agreeable (the highest coefficient of variation = 18.9). 

 

Table 2:  Responses, Percentages of the Learning Objectives Questionnaire.  

Survey Question Number 

 

Responses Percentage Mean S.D. Coefficient 

of Variation 

Q1: The clarity of stated learning objectives - Very Unclear 

- Unclear 

- Neutral 

- Clear 

- Very Clear 

4.8% 

11.6% 

42.5% 

32.9% 

8.2% 

3.3 

 

0.5 16.3 

Q2: The alignment of learning objectives with 

course content 

- Not Aligned 

- Partially Aligned 

- Neutral 

- Aligned 

- Fully Aligned 

5% 

16.4% 

39% 

34.2% 

5% 

3.2 

 

0.5 16.6 

 

Q3: How effectively did the learning objectives 

help you understand the scope of the course? 

- Not Effective at All  

- Slightly Effective  

- Neutral  

- Effective  

- Very Effective 

6.9% 

21.2% 

27.4% 

34.2% 

10.3% 

3.2 

 

0.4 13.6 

 

Table 3:  Responses, Percentages of the Course Materials Questionnaire.  

 

Survey Question Number 

 

Responses Percentage Mean S.D. Coefficient 

of Variation 

Q1: Adequacy and relevance of course materials 

(e.g., textbooks, handouts). 

- Very Inadequate  

- Inadequate  

- Neutral  

- Adequate  

- Very Adequate 

7.5% 

15.1% 

37% 

32.9% 

7.5% 

3.2 0.5 15.3 

Q2: Accessibility of supplementary resources 

(e.g., online materials, videos). 

Very Inaccessible  

- Inaccessible  

- Neutral  

- Accessible  

- Very Accessible 

8.9% 

21.9% 

30.1% 

26% 

13% 

3.1 0.3 10.8 

Q3: How useful were the provided course materi-

als in aiding your understanding of the subject 

matter? 

- Not Useful at All  

- Slightly Useful  

- Neutral  

- Useful  

- Very Useful 

6.2% 

13% 

26.7% 

40.4% 

13.7% 

3.4 0.5 15.7 
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Table 4:  Responses, Percentages of the Content Relevance Questionnaire.  

 

Survey Question Number 

 

Responses Percentage Mean S.D. Coefficient 

of Variation 

Q1: The relevance of course content to real-world 

practice 

- Not Relevant  

- Partially Relevant  

- Neutral  

- Relevant  

- Highly Relevant 

7.5% 

19.2% 

35.6% 

32.9% 

4.8% 

3.1 0.5 15.8 

Q2: How well did the course content prepare you 

for real-world applications in fixed prosthodon-

tics? 

- Not Well at All  

- Slightly Well  

- Neutral  

- Well  

- Very Well 

10.3% 

22.6% 

27.4% 

30.8% 

8.9% 

3.1 0.4 12.6 

Q3: How engaging was the course content in 

maintaining your interest throughout the course? 

- Not Engaging at 

All  

- Slightly Engaging  

- Neutral  

- Engaging  

- Very Engaging 

11% 

16.4% 

28.1% 

36.3% 

8.2% 

3.1 0.5 15.1 

 

Table 5:  Responses, Percentages of the Instructor Questionnaire.  

 

Survey Question Number 

 

Responses Percentage Mean S.D. Coefficient of 

Variation 

Q1: Instructor's knowledge of the sub-

ject matter 

- Very Poor  

- Poor  

- Neutral  

- Good  

- Very Good 

3.3% 

6.2% 

28.1% 

43.2% 

19.2% 

3.7 0.6 16.8 

Q2: Instructor's ability to explain con-

cepts effectively 

- Very Ineffective  

- Ineffective  

- Neutral  

- Effective  

- Very Effective 

6.8% 

9.6% 

35.6% 

34.2% 

13.7% 

3.4 0.5 14.7 

Q3: How approachable and supportive 

was the instructor in addressing your 

questions or concerns? 

- Not Approachable or Supportive  

- Slightly Approachable or Supportive  

- Neutral  

- Approachable and Supportive  

- Very Approachable and Supportive 

8.9% 

19.9% 

30.1% 

30.8% 

10.3% 

3.1 0.4 12.7 
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Table 6:  Responses, Percentages of the Instructor Delivery and Style Questionnaire.  

 

Survey Question Number 

 

Responses Percentage Mean S.D. Coeffi-

cient of 

Variation 

Q1: Instructor's engagement and enthusiasm 

during lectures 

- Very Low  

- Low  

- Neutral  

- High  

- Very High 

4.8% 

17.1% 

48.6% 

22.6% 

6.8% 

2.8 0.5 18.9 

Q2: Clarity and organization of the instruc-

tor's delivery 

- Very Disorganized  

- Disorganized  

- Neutral  

- Organized  

- Very Organized 

7.5% 

8.9% 

41.8% 

35.6% 

6.2% 

3.7 0.7 18.3 

Q3: How well did the instructor's teaching 

style facilitate your learning experience? 

- Hindered Learning  

- Slightly Hindered Learning  

- Neutral  

- Facilitated Learning  

- Highly Facilitated Learning 

8.9% 

14.4% 

35.6% 

32.9% 

8.2% 

3.2 0.5 14.9 

 

 

Table 7:  Responses, Percentages of the Facility and Environment Questionnaire.  

Survey Question Number Responses Percentage Mean S.D. Coeffi-

cient of 

Variation 

Q1: Suitability and adequacy of teaching fa-

cilities (e.g., classrooms, labs). 

- Very Unsuitable  

- Unsuitable  

- Neutral  

- Suitable  

- Very Suitable 

15.1% 

23.3% 

37.7% 

21.2% 

2.7% 

2.7 0.4 14.3 

Q2: Overall comfort and conducive learning 

environment 

- Very Uncomfortable  

- Uncomfortable  

- Neutral  

- Comfortable  

- Very Comfortable 

14.4% 

23.3% 

36.3% 

25.3% 

0.7% 

2.7 0.4 15.8 

Q3: How conducive was the learning envi-

ronment to your overall learning experience? 

- Highly Not Conducive 

- Not Conducive  

- Neutral  

- Conducive  

- Very Conducive  

 

4.8% 

15.1% 

54.8% 

15.1% 

10.3% 

 

3.1 0.5 17.5 
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Figure 2: Chart illustrating the clarity of stated learning objectives. 

 

Figure 3: Chart illustrating the alignment of learning objectives with course content. 

 

 

Figure 4: Chart illustrating how effectively did the learning objectives help you understand the scope of the course. 
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Figure 5: Chart illustrating the adequacy and relevance of course materials (e.g., textbooks, handouts). 

 

Figure 6: Chart illustrating the accessibility of supplementary resources (e.g., online materials, videos). 

 

Figure 7: Chart illustrating how useful were the provided course materials in aiding your understanding of the subject matter. 
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Figure 8: Chart illustrating the relevance of course content to real-world practice. 

 

Figure 9: Chart illustrating how well did the course content prepare you for real-world applications in fixed prosthodontics. 

 

Figure 10: Chart illustrating how engaging was the course content in maintaining your interest throughout the course. 
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Figure 11: Chart illustrating the instructor's knowledge of the subject matter. 

 

 

Figure 11: Chart illustrating instructor's ability to explain concepts effectively. 

 

Figure 12: Chart illustrating how approachable and supportive was the instructor in addressing your questions or concerns. 
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Figure 13: Chart illustrating the instructor's engagement and enthusiasm during lectures. 

 

Figure 14: Chart illustrating the clarity and organization of the instructor's delivery. 

 

Figure 15: Chart illustrating how well did the instructor's teaching style facilitate your learning experience. 
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Figure 16: Chart illustrating the suitability and adequacy of teaching facilities (e.g., classrooms, labs). 

 

Figure 17: Chart illustrating the overall comfort and conducive learning environment. 

 

Figure 18: Chart illustrating How conducive was the learning environment to your overall learning experience. 
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4. Discussion: 

This study rigorously evaluated undergraduate student satisfaction with preclinical fixed prosthodontics 

training at the University of Benghazi’s Faculty of Dentistry. Recognizing student feedback as an invaluable 

tool for gauging educational efficacy, the research explored key factors influencing learner experiences. A 

pivotal element was the instructor's role; prior studies consistently show that an instructor’s expertise, com-

munication skills, and approachability are primary determinants of student satisfaction. This study’s findings 

corroborate this, demonstrating a strong link between positive student experiences and effective, nurturing 

faculty interactions (7). 

Furthermore, the learning environment and facilities were identified as crucial. A supportive, well-

equipped setting significantly boosts student motivation, whereas challenges like inadequate laboratory re-

sources, overcrowding, or outdated equipment can lower satisfaction. Addressing these infrastructural issues 

is essential for enhancing the program's effectiveness (8). 

In conclusion, this research underscores the critical need for ongoing evaluation and progressive curricu-

lum development. Key strategies for improvement include clarifying learning objectives, ensuring access to 

contemporary resources, and cultivating strong faculty-student relationships. Aligning the curriculum with 

real-world clinical practice is also vital for bolstering students' confidence and readiness for clinical training. 

The findings, derived from student survey data, offer valuable insights into the course's strengths and weak-

nesses in its design, content, and delivery, providing a roadmap for future enhancements (9,10). 

The study's findings, based on a survey of 146 participants, offer insights into several aspects of the edu-

cational experience in a dental program. The demographic information reveals that a majority of the respond-

ents were female (76%) and over 22 years old, with the largest group being 22 years old (43.8%). A significant 

portion of the participants (74.7%) were in their second academic year, and over half (56.2%) were pursuing 

additional degrees or certifications alongside their dental program. 

The analysis of the survey questions, which included various themes such as learning objectives, course 

materials, content relevance, instructors, and facilities, indicates an overall positive to neutral perception 

among the students. The mean scores for all questions ranged from 2.7 to 3.7, suggesting that the majority of 

responses fell within the "neutral" or "positive" categories.  
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Students generally found the learning objectives to be clear and aligned with the course content, with 

32.9% of respondents rating clarity as "clear" and 34.2% seeing alignment as "aligned". The effectiveness of 

objectives in helping students understand the course scope was also rated positively, with 34.2% finding them 

"effective". Similarly, students rated the usefulness and relevance of course materials highly, with 40.4% 

finding them "useful" and 32.9% rating them as "adequate". 

Instructor effectiveness was rated favorably across several metrics. A large percentage of participants, 

43.2%, rated the instructor's knowledge as "good," and 34.2% considered their ability to explain concepts 

"effective". The relevance of the course content to real-world practice was also seen positively, with 32.9% 

of students rating it as "relevant". However, the instructor's engagement and enthusiasm during lectures had 

a high coefficient of variation (18.9), indicating a wider range of opinions on this aspect. This question had 

the highest coefficient of variation among all survey questions, suggesting it was the least agreeable point 

for students. Conversely, the accessibility of supplementary resources was the most agreeable aspect, with 

the lowest coefficient of variation (10.8). This aligns with earlier studies about instructor effectiveness, as it 

generally provides a wide range of opinions reflecting the different attitudes of the students (11,12). 

While the overall results are positive, some areas could be improved. The highest percentage of "Neutral" 

responses appeared for the question about the suitability of teaching facilities (37.7%), and a significant per-

centage of students found them "unsuitable" (23.3%). This suggests that the physical learning environment 

could be a potential concern for many students. Additionally, although the instructor's knowledge and ability 

to explain concepts were rated well, the varied responses regarding their enthusiasm and engagement during 

lectures suggest that teaching delivery styles could be a focus for future development to ensure a more con-

sistent and positive experience for all students (13). 

The results of our research align with similar studies in other countries and dental fields (14–19). Further-

more, the findings reveal a spectrum of satisfaction across crucial areas: learning objectives, course materials, 

content relevance, instructor performance, teaching methods, and the overall learning environment. This di-

versity of feedback not only highlights the strengths of the program but also indicates specific areas ripe for 

improvement within the curriculum. Aligning with previous research (20), our study confirms that student 

satisfaction is closely linked to clear learning objectives, adequate resources, and a supportive teaching atmos-

phere. When these key factors are well established, students are more inclined to express higher levels of 
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engagement and preparedness for their clinical endeavors. Conversely, a lack of resources or ambiguous ex-

pectations can undermine learning outcomes and lead to dissatisfaction. Moreover, the relevance of course 

content to real-world clinical applications emerged as a crucial factor. Research by Manogue et al. (21) indi-

cates that the degree to which preclinical training mirrors actual clinical practice significantly shapes students' 

confidence and competence as they transition to clinical years. Disparities between theoretical knowledge and 

practical application can cause students to perceive their training as less effective, despite strong teaching 

quality (22). 

One limitation of this study is its heavy reliance on self-reported questionnaires, which may introduce 

biases in responses. Furthermore, as the findings are confined to a single institution, they may lack generali-

zability to other dental schools. Future research should consider incorporating qualitative methods, such as 

interviews or focus groups, to gain richer insights into students' perceptions. Expanding the evaluation to 

encompass clinical training years would also facilitate a more comprehensive understanding of the curricu-

lum's effectiveness. 

In conclusion, the survey results provide valuable insights into the strengths and weaknesses of the fixed 

prosthodontics course. The instructors' knowledge and effectiveness were rated positively, which is a major 

strength. However, the survey also reveals significant areas for improvement, particularly regarding the align-

ment of learning objectives, accessibility of supplementary materials, and most importantly, the quality and 

suitability of the teaching facilities and learning environment. Addressing these issues would likely lead to a 

more effective and satisfactory learning experience for dental students. Future studies could explore the spe-

cific reasons behind the negative feedback on facilities and compare the perceptions of students across differ-

ent academic years to identify any evolving trends. 
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