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Abstract The aim was to report dental students’ performance, attendance, as well as 
to assess changes in their knowledge, attitudes, access, and confidence in performing 
practices related to Evidence-Based Dentistry (EBD). This is a non-controlled 
longitudinal case series. The participants were nineteen undergraduate students who 
took part in a remote and asynchronous course on EBD. Academic performance and 
attendance on classes were recorded. Eighteen students were also assessed for 
knowledge, attitude, access, and confidence in EBD-related practices using the KACE 
questionnaire (Knowledge, Attitude, Access and Confidence Evaluation), which was 
applied before (T0), immediately after (T1), as well as one year after the end of the 
course (T2). Among the eighteen students, twelve achieved mean scores above 6.0, 
and most of them preferred to attend to the modules in the asynchronous format. The 
results for the “knowledge” domain showed a significant increase from 3.86 (T0) to 
6.86 (T1) (p<0.001), which remained relatively higher at T2 (6.00, p=0.001). The 
“attitude” domain mean score increased from 38.71 (T0) to 40.93 (T1) and 
decreased to 35.43 at T2 (p<0.001). Still, it remained relatively higher than the 
baseline score (p<0.001). “Access” increased from 24.64 (T0) to 28.29 (T1) 
(p=0.027), with no significant difference observed at T2. “Confidence” increased from 
12.57 (T0) to 21.07 (T1) (p<0.001) and decreased to 18.50 at T2. Nevertheless, 
it still remained relatively higher than at T0 (p<0.001). A remote and asynchronous 
course on EBD can be considered viable, demonstrating positive and stable results in 
terms of knowledge acquisition, access to evidence, and confidence in performing 
practices related to EBD. 
Descriptors: Evidence-based Dentistry. Education, Dental. Education, Distance. 
 

Desempeño de estudiantes de Odontología tras la implementación de un curso 
remoto y asincrónico sobre Odontología Basada en Evidencia 
Resumen El objetivo fue reportar el desempeño académico de los estudiantes, su 
asistencia escolar y evaluar los cambios observados en la adquisición de conocimiento, 
actitud, acceso y confianza en el desempeño de prácticas relacionadas con la 
Odontología Basada en Evidencias (OBE). Se trata de una serie de casos, no 
controlada, de seguimiento longitudinal. Los participantes de esta investigación son 
18 estudiantes de pregrado que participaron en una Disciplina remota y asincrónica 
sobre OBE. Se evaluó el desempeño académico de los participantes y su asistencia 
escolar. Dieciséis estudiantes fueron evaluados en cuanto a conocimiento, actitud, 
acceso y confianza en Práctica Basada en Evidencias mediante el cuestionario KACE 
(Knowledge, Attitude, Access and Confidence Evaluation), aplicado a los estudiantes 
inmediatamente antes (T0), inmediatamente después (T1) y un año después de la 
finalización de la Disciplina (T2). Se observó que de los 18 estudiantes, 12 obtuvieron 
una media superior a 6,0 puntos. Gran parte de los estudiantes asistió a los módulos 
en formato asincrónico. Al analizar los momentos inmediatamente antes y después de 
la aplicación de la asignatura, se observó un aumento significativo en las puntuaciones 
de “conocimiento”, “acceso” y “confianza”; en la escala “actitud” no hubo cambio 
significativo. Después de un año de finalización del curso, las dimensiones 
“conocimiento”, “acceso” y “confianza” no presentaron una caída significativa, mientras 
que la dimensión “actitud” mostró una reducción significativa. Considerando las 
limitaciones de este estudio, la Disciplina remota y asincrónica puede considerarse una 
modalidad de enseñanza viable, con resultados positivos y estables en relación con la 
adquisición de conocimiento, acceso a evidencias y confianza en el desempeño de las 
prácticas relacionadas con OBE. 
Descriptores: Evidence-based Dentistry. Education, Dental. Education, Distance. 

 

Desempenho de graduandos em Odontologia após aplicação de uma disciplina 
remota e assíncrona sobre Odontologia Baseada em Evidências  
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Resumo O objetivo foi reportar o desempenho de alunos, sua frequência escolar e 
avaliar as mudanças observadas na aquisição de conhecimento, atitude, acesso e 
confiança no desempenho de práticas relacionadas à Odontologia Baseada em 
Evidências (OBE). Trata-se de uma série de casos, não controlada de seguimento 
longitudinal. Os participantes desta pesquisa são dezoitos alunos de graduação, que 
participaram de uma disciplina remota e assíncrona sobre OBE. Avaliou-se o 
desempenho acadêmico e sua frequência escolar. Dezeseis alunos foram avaliados 
quanto ao conhecimento, atitude, acesso e confiança em Prática Baseada em 
Evidências pelo questionário KACE (Knowledge, Attitude, Access and Confidence 
Evaluation), aplicado imediatamente antes (T0), imediatamente posterior (T1) e um 
ano após a conclusão da disciplina (T2). Observou-se que dos dezoito alunos, doze 
obtiveram a média maior do que 6,0 pontos e grande parte assistiram aos módulos 
no formato assíncrono. O resultado relacionado ao tópico “conhecimento“ aumentou 
significativamente de 3,86 em T0 para 6,86 em T1 (p<0,001) e se manteve elevado 
em T2 (6,00, p=0,001). O tópico “atitude“ aumentou de 38,71 em T0 para 40,93 
em T1 e reduziu para 35,43 em T2 (p<0,001),  mantendo-se maior que T0 
(p<0,001). O “acesso“ aumentou de 24,64 em T0 para 28,29 em T1 (p=0,027) e 
não houve mudança significativa em T2. Já o tópico “confiança“ aumentou de 12,57 
em T0 para 21,07 em T1 (p<0,001) e reduziu para 18,50 em T2, mantendo-se 
maior que em T0 (p<0,001). A disciplina remota e assíncrona pode ser considerada 
viável, com resultados positivos e estáveis em relação à aquisição de conhecimento, 
acesso a evidências e confiança no desempenho das práticas relacionadas à OBE. 
Descritores: Odontologia Baseada em Evidências. Educação em Odontologia. 
Educação a Distância. 

 
  

 

INTRODUCTION  

Evidence-Based Practice (EBP) is defined as the application of the best available evidence, combined with professional 

expertise and patient preferences¹. This might be considered as an essential approach for clinical decision-making, 

enabling professionals to formulate relevant questions, search for appropriate sources, critically appraise the evidence, 

and implement it within their specific work environment²,³. Originally conceived in the medical knowledge field, the EBP 

movement has expanded to others, including Dentistry, giving rise to Evidence-Based Dentistry (EBD)⁴. 
 

The adoption of EBD-related practices can potentially result in several benefits, including increased confidence in clinical 

decision-making and a higher likelihood of delivering safe and effective treatments⁵. Despite the significant barriers that 

might hinder the implementation of EBD-related practices⁶, several studies indicate that most dental students or 

professionals declare interest in practicing or learning about EBD4,7-17. 

 

Currently, major regulatory committees in dental education recommend training in EBD18,19,20, reflecting a clear 

educational global trend21-26. Although there seems to be no similar guidelines in Brazil to date, other studies have 

already identified the need to improve practicing professionals’ EBD competencies10, highlighting a gap in dental 

education in this specific knowledge field. Despite the challenges of incorporating EBD into curricula, educational 

interventions are expected to be also tested among Brazilian undergraduate dental students, following successful 

international examples27,28. 

 

In another aspect of the context addressed by this research, the COVID-19 pandemic led to the replacement of in-

person classes by remote learning formats29. In response, School of Dentistry of Ribeirão Preto, University of São Paulo 

(FORP/USP), developed a remote and asynchronous course entitled "Evidence-Based Dentistry: How to Translate 

Scientific Knowledge into Clinical Practice", which offers theoretical foundations and practical training based on EBP. 

Online education generally provides benefits such as cost reduction, time savings, in addition to a more student-centered 

learning model. Based on the recent impact of the public health context on education, it is relevant to explore non-

traditional teaching formats for delivering EBD-related knowledge30,31. 

 

The aim of this study was to analyze student academic performance and class attendance, as well as to evaluate changes 

in knowledge acquisition, attitudes, access, and confidence in EBD-related practices following the implementation of a 
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remote and asynchronous course. 

METHODS 

Study design and ethical considerations 

This is a non-controlled longitudinal case series study conducted over a period of 18 months, 12 of which followed the 

completion of the course. The present research study was approved by the FORP/USP Research Ethics Committee. 

Course description 

This has been offered annually as an elective course since the second semester of 2019. The edition addressed in this 

study took place in the second semester of 2021 and was delivered remotely and asynchronously. The course was 

designed to cover the set of EBP competencies envisioned for Health professionals³² and to meet the most recent 

recommendations for teaching this subject within the field of Dentistry³,³³. 

The course has a total workload of 45 hours, consisting of 15 modules that are exclusively theoretical, practical, or 

mixed. All lectures were recorded and made available weekly. Individual or group assignments were given for most 

modules, with a submission deadline of seven days. These assignments were later graded (on a scale from 0.0 to 10.0 

points) and followed by feedback. 

If a student received a score lower than 6.0 on any of the assignments, or failed to submit the assignment by the 

established deadline (resulting in a score of 0.0), they were given the opportunity to submit it after the deadline. 

However, in such cases, the maximum possible score ranged from 0.0 to 7.0 points. 

In addition, twice a week throughout the entire period in which the course was taken, remote office hours were offered 

via Google Meet, each lasting one hour. 

Participants 

The participants were students from FORP/USP, who had been previously enrolled and completed the course during the 

second semester of 2021, regardless of class attendance or academic performance. The total number of individuals was 

nineteen students. However, for the one-year follow-up report, only eighteen students responded to the questionnaire. 

Assessment Methods 

Academic Performance 

The academic performance of the research participants was quantified through the scores (ranging from 0.0 to 10.0 

points) obtained in each graded assignment, regularly applied throughout the course. Mean scores and their respective 

standard deviations were calculated. Additionally, for scores below 6.0 points or in cases of non-submission, the 

percentage of recovered grades (i.e., scores of 6.0 or higher) following a second opportunity to submit the assignment 

was also calculated. 

Class Attendance 

The percentage of attendance was calculated for each student, considering both synchronous and/or asynchronous 

video lectures. 

Knowledge, Attitudes, Access, and Confidence in EBP 

The KACE34 assessment tool is a self-administered instrument consisting of 35 items, divided into 4 scales, which 

evaluates different dimensions of Evidence-Based Practice (EBP): knowledge of EBP principles, attitudes toward EBP, 

behavior in accessing evidence, and confidence in critically appraising it. This questionnaire is designed to measure the 

outcomes of EBP training within the context of Dentistry. The knowledge and attitude scales each include 10 items, 

while the access scale includes 9 items and the confidence scale contains 6 items. 
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Statistical Analysis 

Descriptive statistics were used for quantitative variables, including the calculation of means and standard deviations for 

the scores in the four dimensions. A repeated measures ANOVA test was applied to compare means across three time 

points (T0, T1, and T2), followed by Tukey’s post-hoc parametric test. Assumptions for ANOVA were checked using the 

Shapiro-Wilk normality test, supported by visual inspections through QQ plots, histograms, and box plots. All inferential 

analyses were conducted at a 5% level of statistical significance, using two-tailed tests, with the software Jamovi (The 

Jamovi Project, Sydney, Australia) (version 1.8). 

 

RESULTS 

Academic Performance 

Among the activities for which grades were assigned, the average scores ranged from 5.4 to 7.7 points. When analyzing 

each student individually, it was observed that out of the 18 students, 12 achieved an average score above 6.0 points. 

The highest individual average was 9.4 points, while the lowest was 2.6. The percentage of recovered grades (scores 

of 6.0 or higher) through a second opportunity for assignment submission was 8.08%. 

Class Attendance 

Most students attended the course modules (ranging from 89.47% to 100.00%), with asynchronous participation being 

the preferred format (between 89.47% and 94.74%). The synchronous mode had low engagement: eight modules had 

no viewers (0.0%), and only two modules recorded participation rates higher than 10%. 

Knowledge, Attitudes, Access, and Confidence in EBP 

Table 1 presents the descriptive and inferential analysis of participant responses across the domains of knowledge, 

attitudes, access, and confidence, as assessed by the KACE34 instrument. Comparisons were performed between three 

time points, namely before (T0) immediately after the course (T1), and one year after the completion of the course 

(T2). A statistically significant increase was observed in the “knowledge,” “access,” and “confidence” scales, indicating 

improvement in these areas. However, no significant change was found in the “attitudes” scale. 

 

Table 1. Comparison of scores on the KACE34 instrument scales before (T0), immediately after (T1), and one year 

after the course (T2). 

KACE scale 
Assessment Time (mean/SD) T0 - T1 T1 - T2 T0 - T2 

T0 T1 T2 (p-value) (p-value) (p-value) 

Knowledge 3.86 ± 1.61 6.86 ± 1.79 6.00 ± 1.36 p<0.001 p=0.211 p=0.001 

Attitude 38.71 ± 2.67 40.93 ± 3.73 35.43 ± 2.82 p=0.223 p<0.001 p<0.001 

Access 24.64 ± 4.65 28.29 ± 9.50 26.50 ± 4.24 p=0.027 p=0.200 p=0.178 

Confidence 12.57 ± 3.69 21.07 ± 3.29 18.50 ± 3.13 p<0.001 p=0.080 p<0.001 

SD: standard deviation. 

 

One year after the completion of the course, the “knowledge” dimension did not show a significant decrease, maintaining 

significantly higher values than those observed at baseline. Regarding the “attitudes” dimension, a significant decrease 

was observed one year after the course, reaching significantly lower levels than those recorded before the course. As for 

the “access” dimension, no significant changes were observed one year after course completion, with values remaining 

like both baseline and immediate post-course assessments. For the “confidence” dimension, the scores measured one 

year after the course did not significantly change and remained significantly higher than the initial scores. 
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DISCUSSION 

This study aimed to report students' academic performance and attendance, as well as to evaluate the changes observed 

in knowledge acquisition, and in attitudes, access, and confidence related to EBP, one year after course completion. To 

the best of our knowledge, this is the first attempt to assess the effects of EBD teaching in a fully remote and 

asynchronous format over a 12-month follow-up period. 

 

The delivery of EBP-related content to undergraduate dental students, in various formats, appears to be frequently 

associated with a positive learning experience for students23,35-39. Students who had some experience with instructional 

processes that included EBP reported perceived knowledge acquisition8,23,36—38,40,41. In line with our findings, a significant 

increase in knowledge acquisition was observed among the participants. This result reinforces previous reports of learning 

gains34,40-45, whether stemming from courses focused exclusively on EBP education40,41,44 or from other educational 

interventions incorporating EBP teachings into regular courses43, journal clubs45, or study design courses42. However, 

the results differ from a previous study that evaluated the effects of a vocational training program delivered to students 

after graduation46. That study suggests that once students enter professional practice, they may be negatively influenced 

in their ability to retain the knowledge acquired. Another study supports this finding47. It is inferred that this decline over 

time may be attributed to the insufficient integration of EBP principles into undergraduate training and the real-life clinical 

practice, particularly regarding the lack of direct application of theoretical knowledge and practical examples to each 

student’s individual work context. Although there was a statistically significant increase in students’ knowledge levels, 

their average academic performance did not reach 70%. This highlights the need to improve the remote and 

asynchronous course model in order to optimize academic outcomes. Nevertheless, after 12 months, students’ 

knowledge levels remained stable, corroborating previous research45 and suggesting that learning the theoretical 

foundations of EBP may produce stable improvements (12 months) under the educational model tested. 

 

Immediately following pedagogical interventions in EBP courses, students typically demonstrate a positive attitude38,41,43, 

along with high expectations regarding its implementation in professional practice36,37. However, in the present study, 

no significant change in attitude was observed following the course, corroborating previous findings43,45. On the other 

hand, other studies have reported meaningful increases in attitude scores34,40,41,42. The lack of substantial improvement 

after course completion may be attributed to the apparently high baseline scores observed before the course. This 

positive attitude is considered to be critical for the real-world implementation of EBP in healthcare settings48,49. 

Nonetheless, a substantial decline in scores was recorded 12 months after the course, confirming previous findings45. 

This result may reflect a decreased belief in the practical applicability of EBP in the often-demanding daily lives of students 

or recent graduates. Such a finding highlights the apparent need to integrate EBP education more closely with other 

clinical courses, emphasizing the practical application of theoretical content and using real clinical scenarios to illustrate 

key principles. 

 

Access scores increased significantly following the course, aligning with most available studies on this topic34,40,42,44-46. 

Despite one divergent study43, it is worth noting that evidence searching was a particularly emphasized skill throughout 

the course, which may explain the sustained improvement observed after 12 months, as previously documented45. 

 

Following the course, students also showed significant improvements in their confidence to critically appraise evidence, 

in agreement with prior research34,40,41,43-46. The discrepancy with one specific study42 may be due to the differing 

instructional focus of that course, which did not prioritize this skill. The confidence-related outcomes remained stable 

over one year, reflecting the course’s instructional emphasis, consistent with earlier findings45. 

 

Although, to the best of our knowledge, this is the first attempt to evaluate the effects of an asynchronous and remote 

EBP course delivered to undergraduate students, we acknowledge the inherent limitation of the study design, which 

lacks a control group—ideally composed of students at the same academic level who would receive the course in an 

exclusively in-person format. Moreover, although the primary aim of this study was to present a pedagogical experience 

in a specific context, it must be recognized that the limited sample size may compromise the generalizability of the data 

and conclusions presented here. Therefore, we propose further studies with longer follow-up periods and broader 

evaluation scopes, as recommended by the so-called “Sicily Statement”50. 
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Despite these limitations, the positive and significant results observed in the domains of knowledge, access, and 

confidence highlight the relevance of this research, suggesting that the findings are important for education. Furthermore, 

the study contributes to the existing literature by emphasizing the effectiveness of remote instruction, which may be 

applicable to similar contexts. Finally, it should be noted that the sustained improvements observed in the “knowledge,” 

“access,” and “confidence” dimensions may also have been influenced by the contribution of other clinically focused 

courses and/or related extracurricular activities. 

 
CONCLUSION 

Considering the limitations and limited external validity of this research, the study suggests the feasibility of delivering a 

remote and asynchronous EBP course. Furthermore, it is inferred that this approach was followed by positive and stable 

outcomes in terms of knowledge acquisition, access to evidence, and confidence in performing EBP-related practices - 

indicating a lasting positive impact (12 months) under the tested educational model. 

REFERENCES   

1. Sackett DL, Straus SE, Richardson WS, Rosenberg W, Haynes RB. Evidence-based medicine: how to practice and 
teach EBM [Internet]. 2000 [cited 2024 June 26].  Available from: https://www.elsevier.com/books/evidence-
based-medicine/sackett/978-0-443-06241-4  

2. Richards D, Clarkson J, Matthews D, Niederman R. Evidence-Based Dentistry: managing information for better 
practice [Internet]. 2008 [cited 2024 June 26]. Available from: 
https://www.researchgate.net/publication/260135552_Evidence-
based_Dentistry_Managing_Information_for_Better_Practice  

3. Marshall TA, Straub-Morarend CL, Guzman-Armstrong S, McKernan SC, Marchini L, Handoo NQ, Cunningham 
MA. An approach on defining competency in evidence-based dentistry. Eur J Dent Educ [Internet]. 2018 [cited 
2024 June 26];22:e107-15.  doi: https://doi.org/10.1111/eje.12267  

4. Iqbal A, Glenny AM. General dental practitioners' knowledge of and attitudes towards evidence based practice.  
BDJ Open [Internet]. 2002 [cited 2024 June 26];192:587-591. Available from: 
https://www.nature.com/articles/4801634  

5. Gillette J, Matthews JD, Frantsve-Hawley J, Weyant RJ. The benefits of evidence-based dentistry for the private dental 
office. Gen Dent [Internet]. 2009 [cited 2024 June 26];53(1):33–45.  doi: 
https://doi.org/10.1016/j.cden.2008.09.002  

6. Neuppmann Feres MF, Roscoe MG, Job SA, Mamani JB, Canto GL, Flores-Mir C. Barriers involved in the application 
of evidence-based dentistry principles. J Am Dent Assoc [Internet]. 2020 [cited 2024 June 26];151(1):16–25.  
doi: https://doi.org/10.1016/j.adaj.2019.08.011  

7. Straub-Morarend CL, Marshall TA, Holmes DC, Finkelstein MW. Informational resources utilized in clinical decision 
making: common practices in dentistry. J Dent Educ [Internet]. 2011 [cited 2024 June 26];75(3):441–52. 
Available from: https://pubmed.ncbi.nlm.nih.gov/25729028/  

8. Al-Ansari A, El Tantawi M. Predicting academic performance of dental students using perception of educational 
environment. J Dent Educ [Internet]. 2015 [cited 2024 June 26];79(3):337–44. Available from: 
https://pubmed.ncbi.nlm.nih.gov/25729028/  

9. Ciancio MJ, Lee MM, Krumdick ND, Lencioni C, Kanjirath PP. Self-perceived knowledge, skills, attitudes, and use of 
evidence-based dentistry among practitioners transitioning to dental educators. J Dent Educ [Internet]. 2017 [cited 
2024 June 26];81(3):271–7.  Available from: https://www.jdentaled.org/content/81/3/271 

10. Gonçalves APR, Correa MB, Nahsan FPS, Soares CJ, Moraes RR. Use of scientific evidence by dentists in Brazil: 
Room for improving the evidence-based practice. PLoS One [Internet]. 2018 [cited 2024 June 
26];13(9):e0203544.  Available from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0203544 

11. Cathrine G, John J, Narayan V. Evidence-based dentistry practice among dental practitioners in Chennai, Tamil Nadu 
- A cross-sectional study. J Indian Assoc Public Health Dent [Internet]. 2019 [cited 2024 June 26];11:38–43.  
Available from: https://www.researchgate.net/publication/331178816 

12. Bansal N, Dogra M, Mehta P, Khan SA, Jhunjhunwala N, Gupta P. Perception, knowledge, and practice of 
endodontists and general dental practitioners toward evidence-based practice and factors associated with it—A 
cross-sectional study. J Family Med Prim Care [Internet]. 2020 [cited 2024 June 26];9(6):2958–62.  Available 
from: https://journals.lww.com/jfmpc/Fulltext/2020/09060 

13. Kathiresan M, Jain J, Sadhu B. Knowledge, Attitude and Barriers Perceived by Dentists Regarding Evidence-Based 
Practice. J Clin Diagn Res [Internet]. 2020 [cited 2024 June 26];13(4):1422–7.  Available from: 
https://www.proquest.com/openview/0dbd566ca24aaca8a2ccace53eef20dd 

http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473
https://www.elsevier.com/books/evidence-based-medicine/sackett/978-0-443-06241-4
https://www.elsevier.com/books/evidence-based-medicine/sackett/978-0-443-06241-4
https://www.researchgate.net/publication/260135552_Evidence-based_Dentistry_Managing_Information_for_Better_Practice
https://www.researchgate.net/publication/260135552_Evidence-based_Dentistry_Managing_Information_for_Better_Practice
https://doi.org/10.1111/eje.12267
https://www.nature.com/articles/4801634
https://doi.org/10.1016/j.cden.2008.09.002
https://doi.org/10.1016/j.adaj.2019.08.011
https://pubmed.ncbi.nlm.nih.gov/25729028/
https://pubmed.ncbi.nlm.nih.gov/25729028/
https://www.jdentaled.org/content/81/3/271
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0203544
https://www.researchgate.net/publication/331178816
https://journals.lww.com/jfmpc/Fulltext/2020/09060
https://www.proquest.com/openview/0dbd566ca24aaca8a2ccace53eef20dd


Performance of dental students after the implementation of a remote and asynchronous course on EBD   Lourenço PR et al. 

 Braz. J. Dent. Educ. 2025;25:2473 - http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473 -  7 

 

14. Sudarsan V, Ravindran V, Anjaneyulu K. Knowledge, attitude, practice and barriers towards research among dental 
undergraduates: a questionnaire based survey. J Clin Diagn Res [Internet]. 2020 [cited 2024 June 26];14:6095–
103.  Available from: https://www.researchgate.net/publication/348295968 

15. Vahabi S, Namdari M, Vatankhah M, Khosravi K. Evidence-based dentistry among Iranian general dentists and 
specialists: a knowledge, attitude, and practice study. J Educ Health Promot [Internet]. 2020 [cited 2024 June 
26];22(9):e32.  Available from: https://www.semanticscholar.org/paper/Evidence-Based-Dentistry 

16. Wudrich KM, Matthews DC, Brillant MS, Hamdan NM. Knowledge translation among general dental practitioners in 
the field of periodontics. J Can Dent Assoc [Internet]. 2020 [cited 2024 June 26];86:k5.  Available from: 
https://jcda.ca/k5 

17. Rodriguez SL, Uzeda Salguero M, Rodriguez Clavijo L. Evidencia basada en la práctica: conocimientos, percepciones 
y comportamiento de los estudiantes de primer año de Odontología. Rev Cient Cienc Salud [Internet]. 2021 [cited 
2024 June 26];44(1):57–63. Available from: http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1012-
29662021000100010 

18. American Dental Education Association. ADEA competencies for the new general dentist. J Dent Educ [Internet]. 
2013 [cited 2024 June 26];77(7):899–902. Available from: https://onlinelibrary.wiley.com/doi/10.1002/j.0022-
0337.2017.81.7.tb06299.x 

19. American Dental Education Association. ADEA foundation knowledge and skills for the new general dentist. J Dent 
Educ [Internet]. 2013 [cited 2024 June 26];77(7):903–7.  Available from: 
https://onlinelibrary.wiley.com/doi/10.1002/j.0022-0337.2017.81.7.tb06300.x 

20. Commission on Dental Accreditation. Accreditation Standards for Dental Education Programs. [Internet]. [cited 
2024 June 26].  Available from: https://coda.ada.org/ 

21. Chiappelli F. Evidence-Based Dentistry: Two Decades and Beyond. Dent Clin North Am [Internet]. 2019 [cited 
2024 June 26];19(1):7–16.  Available from: 
https://www.sciencedirect.com/science/article/pii/S1532338218301519?via%3Dihub 

22. Hinton RJ, Dechow PC, Abdellatif H, Jones DL, McCann AL, Schneiderman ED, D'Souza R. Creating an evidence-
based dentistry culture at Baylor College of Dentistry: the winds of change. J Dent Educ [Internet]. 2011 [cited 
2024 June 26];75(3):279–90.  Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC3125111/ 

23. Lallier TE. Introducing evidence-based dentistry to dental students using histology. J Dent Educ [Internet]. 2014 
[cited 2024 June 26];78(3):380–8. Available from: https://pubmed.ncbi.nlm.nih.gov/24609340/  

24. Marshall TA, Straub-Morarend CL, Handoo N, Solow CM, Cunningham-Ford MA, Finkelstein MW. Integrating critical 
thinking and evidence-based dentistry across a four-year dental curriculum: a model for independent learning. J Dent 
Educ [Internet]. 2014 [cited 2024 June 26];78(3):359–67. Available from: 
https://pubmed.ncbi.nlm.nih.gov/24609338/  

25. Stafford GL. Fostering dental faculty collaboration with an evidence-based decision making model designed for 
curricular change. J Dent Educ [Internet]. 2014 [cited 2024 June 26];78(3):349–58.  Available from: 
https://pubmed.ncbi.nlm.nih.gov/24609337/ 

26. Koffel J, Reidt S. An interprofessional train-the-trainer evidence-based practice workshop: design and evaluation. J 
Interprof Care [Internet]. 2015 [cited 2024 June 26];29(4):367–9. Available from: 
https://www.tandfonline.com/doi/10.3109/13561820.2014.962127 

27. Straub-Morarend CL, Marshall TA, Holmes DC, Finkelstein MW. Toward defining dentists' evidence-based practice: 
influence of decade of dental school graduation and scope of practice on implementation and perceived obstacles. 
J Dent Educ [Internet]. 2013 [cited 2024 June 26];77(2):137–45. Available from: 
https://pubmed.ncbi.nlm.nih.gov/23382522/  

28. Hannes K, Norré D, Goedhuys J, Naert I, Aertgeerts B. Obstacles to implementing evidence-based dentistry: a focus 
group-based study. J Dent Educ [Internet]. 2008 [cited 2024 June 26];72(6):736–44. Available from: 
https://pubmed.ncbi.nlm.nih.gov/18519604/  

29. Brasil. Ministério da Educação. Diário Oficial da União. Portaria nº 343, de 17 de março de 2020. [Internet]. 2020 
[cited 2024 June 26].  Available from: https://www.planalto.gov.br/ccivil_03/portaria/prt/portaria%20nº%20343-
20-mec.htm 

30. Koffel J, Reidt S. An interprofessional train-the-trainer evidence-based practice workshop: design and evaluation. J 
Interprof Care [Internet]. 2015 [cited 2024 June 26];29(4):367–9.  Available from: 
https://www.tandfonline.com/doi/10.3109/13561820.2014.962127 

31. Straub-Morarend CL, Marshall TA, Holmes DC, Finkelstein MW. Toward defining dentists' evidence-based practice: 
influence of decade of dental school graduation and scope of practice on implementation and perceived obstacles. 
J Dent Educ [Internet]. 2013 [cited 2024 June 26];77(2):137–45. Available from: 
https://pubmed.ncbi.nlm.nih.gov/23382522/  

32. Hannes K, Norré D, Goedhuys J, Naert I, Aertgeerts B. Obstacles to implementing evidence-based dentistry: a focus 
group-based study. J Dent Educ [Internet]. 2008 [cited 2024 June 26];72(6):736–44. Available from: 
https://pubmed.ncbi.nlm.nih.gov/23382522/  

http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473
https://www.researchgate.net/publication/348295968
https://www.semanticscholar.org/paper/Evidence-Based-Dentistry
https://jcda.ca/k5
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1012-29662021000100010
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S1012-29662021000100010
https://onlinelibrary.wiley.com/doi/10.1002/j.0022-0337.2017.81.7.tb06299.x
https://onlinelibrary.wiley.com/doi/10.1002/j.0022-0337.2017.81.7.tb06299.x
https://onlinelibrary.wiley.com/doi/10.1002/j.0022-0337.2017.81.7.tb06300.x
https://coda.ada.org/
https://www.sciencedirect.com/science/article/pii/S1532338218301519?via%3Dihub
https://pmc.ncbi.nlm.nih.gov/articles/PMC3125111/
https://pubmed.ncbi.nlm.nih.gov/24609340/
https://pubmed.ncbi.nlm.nih.gov/24609338/
https://pubmed.ncbi.nlm.nih.gov/24609337/
https://www.tandfonline.com/doi/10.3109/13561820.2014.962127
https://pubmed.ncbi.nlm.nih.gov/23382522/
https://pubmed.ncbi.nlm.nih.gov/18519604/
https://www.planalto.gov.br/ccivil_03/portaria/prt/portaria%20n%C2%BA%20343-20-mec.htm
https://www.planalto.gov.br/ccivil_03/portaria/prt/portaria%20n%C2%BA%20343-20-mec.htm
https://www.tandfonline.com/doi/10.3109/13561820.2014.962127
https://pubmed.ncbi.nlm.nih.gov/23382522/
https://pubmed.ncbi.nlm.nih.gov/23382522/


Performance of dental students after the implementation of a remote and asynchronous course on EBD   Lourenço PR et al. 

 Braz. J. Dent. Educ. 2025;25:2473 - http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473 -  8 

 

33. Brasil. Ministério da Educação. Portaria nº 343, de 17 de março de 2020. Diário Oficial da União [Internet]. 2020 
[cited 2024 June 26];53(1).  Available from: 
https://www.planalto.gov.br/ccivil_03/portaria/prt/portaria%20nº%20343-20-mec.htm 

34. Pahinis K, Stokes CW, Walsh TF, Cannavina G. Evaluating a blended-learning course taught to different groups of 
learners in a dental school. J Dent Educ [Internet]. 2007 [cited 2024 June 26];71(2):269–78. PMID: 17314389. 

35. Ramlogan S, Raman V, Sweet J. A comparison of two forms of teaching instruction: video vs. live lecture for education 
in clinical periodontology. Eur J Dent Educ [Internet]. 2014 [cited 2024 June 26];18(1):31–8.  Available from: 
https://onlinelibrary.wiley.com/doi/full/10.1111/eje.12053 

36. Albarqouni L, Hoffmann T, Straus S, Olsen NR, Young T, Ilic D, et al. Core Competencies in Evidence-Based Practice 
for Health Professionals: Consensus Statement Based on a Systematic Review and Delphi Survey. JAMA Netw Open 
[Internet]. 2018 [cited 2024 June 26];1(2):e180281.  Available from: 
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2685621 

37. Weyant RJ. Teaching evidence-based practice: considerations for dental education. Gen Dent [Internet]. 2019 [cited 
2024 June 26];63(1):97–111.  Available from: 
https://www.sciencedirect.com/science/article/pii/S0011853218300740?via%3Dihub 

38. Hendricson WD, Rugh JD, Hatch JP, Stark DL, Deahl T, Wallmann ER. Validation of an instrument to assess evidence-
based practice knowledge, attitudes, access, and confidence in the dental environment. J Dent Educ [Internet]. 
2011 [cited 2024 June 26];75(2):131–44.  Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC3078051/ 

39. Azarpazhooh A, Mayhall JT, Leake JL. Introducing dental students to evidence-based decisions in dental care. J Dent 
Educ [Internet]. 2008 [cited 2024 June 26];72(1):87–109. PMID: 18172240. 

40. Botelho MG, Lo EC, Bridges S, McGrath C, Yiu CK. Journal-based learning, a new learning experience building on 
PBL at HKU. Eur J Dent Educ [Internet]. 2013 [cited 2024 June 26];17(1):e120–5.  Available from: 
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0579.2012.00771.x 

41. Kahatab AF, Ho YB, O'Reilly D, Tan C, McTernan J, Ahmad T, et al. Evidence-based dentistry can effectively be 
taught to dental care professional students - A mixed methods study. Eur J Dent Educ [Internet]. 2018 [cited 2024 
June 26];22:167–73.  Available from: https://onlinelibrary.wiley.com/doi/10.1111/eje.12302 

42. Hinton RJ, McCann AL, Schneiderman ED, Dechow PC. The winds of change revisited: progress towards building a 
culture of evidence-based dentistry. J Dent Educ [Internet]. 2015 [cited 2024 June 26];79:499–509.  Available 
from: https://pmc.ncbi.nlm.nih.gov/articles/PMC4911804/ 

43. Leary S, Ness A. Teaching research methods to undergraduate dental students. Educ Sci [Internet]. 2021 [cited 
2024 June 26];18(2):7.  Available from: https://files.eric.ed.gov/fulltext/EJ1304777.pdf 

44. Lalla RV, Li EY, Huedo-Medina TB, MacNeil RLM. Evaluation of an Experiential and Self-Learning Approach to 
Teaching Evidence-Based Decision Making to Dental Students. J Dent Educ [Internet]. 2019 [cited 2024 June 
26];83(10):1125–33.  Available from: https://doi.org/10.21815/JDE.019.125  

45. Wadgave U, Khairnar MR, Kadu TS, et al. Effect of training on evidence-based practice to undergraduate dental 
students: pre and postexperimental study. Int J Evid Based Healthc [Internet]. 2020 [cited 2024 June 
26];18(1):101–7.  Available from: https://journals.lww.com/ijebh/abstract/2020/03000 

46. Santiago V, Cardenas M, Charles AL, Hernandez E, Oyoyo U, Kwon SR. Evidence-Based Practice Knowledge, 
Attitude, Access and Confidence: A comparison of dental hygiene and dental students. J Dent Hyg [Internet]. 2018 
[cited 2024 June 26];92(2):31–7. Available from: https://pubmed.ncbi.nlm.nih.gov/29739845/  

47. Agossa K, Sy K, Pinçon C, Nicolas T, Catteau C, Blaizot A, et al. Knowledge, attitude, access and confidence in 
evidence-based practice amongst French dental undergraduates: a transcultural adaptation and psychometrics 
analysis of French version of the KACE questionnaire. Eur J Dent Educ [Internet]. 2022 [cited 2024 June 
26];26(1):106–15.  Available from: https://onlinelibrary.wiley.com/doi/10.1111/eje.12677 

48. Tebcherany H, Khocht A. An evidence-based teaching approach enhances student learning of periodontal disease 
pathogenesis. J Dent Educ [Internet]. 2024 [cited 2024 June 26];88(3):304–13. Available from: 
https://onlinelibrary.wiley.com/doi/10.1002/jdd.13416 

49. Parhar S, Gibson J. Does participation in an undergraduate journal club make dental students more knowledgeable 
and confident in practising evidence-based dentistry?. Eur J Dent Educ [Internet]. 2017 [cited 2024 June 
26];21(4):e59–63.  doi: https://doi.org/10.1111/eje.12219  

50. Al-Yaseen W, Nanjappa S, Jindal-Snape D, Innes N. A longitudinal study of changes in new dental graduates' 
engagement with evidence-based practice during their transition to professional practice. Br Dent J [Internet]. 2022 
[cited 2024 June 26].  Available from: https://www.nature.com/articles/s41415-022-3931-5 

51. Choudhry NK, Fletcher RH, Soumerai SB. Systematic review: the relationship between clinical experience and quality 
of health care. Ann Intern Med [Internet]. 2005 [cited 2024 June 26];142:260–73. Available from: 
https://doi.org/10.7326/0003-4819-142-4-200502150-00008  

52. Thorsteinsson HS, Sveinsdóttir H. Readiness for and predictors of evidence-based practice of acute-care nurses: a 
cross-sectional postal survey. Scand J Caring Sci [Internet]. 2014 [cited 2024 June 26];28:572–81. doi: 
https://doi.org/10.1111/scs.12083  

http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473
https://www.planalto.gov.br/ccivil_03/portaria/prt/portaria%20n%C2%BA%20343-20-mec.htm
https://onlinelibrary.wiley.com/doi/full/10.1111/eje.12053
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2685621
https://www.sciencedirect.com/science/article/pii/S0011853218300740?via%3Dihub
https://pmc.ncbi.nlm.nih.gov/articles/PMC3078051/
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0579.2012.00771.x
https://onlinelibrary.wiley.com/doi/10.1111/eje.12302
https://pmc.ncbi.nlm.nih.gov/articles/PMC4911804/
https://files.eric.ed.gov/fulltext/EJ1304777.pdf
https://doi.org/10.21815/JDE.019.125
https://journals.lww.com/ijebh/abstract/2020/03000
https://pubmed.ncbi.nlm.nih.gov/29739845/
https://onlinelibrary.wiley.com/doi/10.1111/eje.12677
https://onlinelibrary.wiley.com/doi/10.1002/jdd.13416
https://doi.org/10.1111/eje.12219
https://www.nature.com/articles/s41415-022-3931-5
https://doi.org/10.7326/0003-4819-142-4-200502150-00008
https://doi.org/10.1111/scs.12083


Performance of dental students after the implementation of a remote and asynchronous course on EBD   Lourenço PR et al. 

 Braz. J. Dent. Educ. 2025;25:2473 - http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473 -  9 

 

53. Kim SC, Stichler JF, Ecoff L, Brown CE, Gallo AM, Davidson JE, et al. Predictors of evidence-based practice 
implementation, job satisfaction, and group cohesion among regional fellowship program participants. Worldviews 
Evid Based Nurs [Internet]. 2016 [cited 2024 June 26];13:340–8.  doi: https://doi.org/10.1111/wvn.12171  

54. Tilson JK, Kaplan SL, Harris JL, Hutchinson A, Ilic D, Niederman R, et al. Sicily statement on classification and 
development of evidence-based practice learning assessment tools. BMC Med Educ [Internet]. 2011 [cited 2024 
June 26];11:78.  Available from: https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-11-78 

 
 

Conflict of Interest: The authors declare no conflict of interest. 

Funding: No funding to declare. 

Authors’ Contributions: Study conception and design: PRL and MFNF. Data collection, analysis, and interpretation: 

PRL, LCC, VOP, MF, CF-M, LKK, MFNF. Manuscript drafting or revision: PRL, LCC, VOP, MF, CF-M, LKK, MFNF. Approval 

of the final version: VOP and MFNF. Public responsibility for the content of the article: PRL, LCC, VOP, MF, CF-M, LKK, 

MFNF. 

 
 

http://dx.doi.org/10.30979/BrazJDentEduc.v25.2473
https://doi.org/10.1111/wvn.12171
https://bmcmededuc.biomedcentral.com/articles/10.1186/1472-6920-11-78

