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Usar a simulação é uma atividade tão natural quanto uma criança jogando com objetos de 

brinquedo. Para compreender a realidade e toda a sua complexidade, devemos construir 

objetos artificiais e desempenhar papéis dinamicamente com eles. A simulação por 

computador é o equivalente eletrônico deste tipo de dramatização (Fishwick, 1994) 

 

 

 

“Quando uma lágrima é acompanhada por um sorriso, significa que a magia ainda existe” 

Henry Ford 
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RESUMO 

Objetivo: Avaliar a influência do objeto virtual de aprendizagem (OVA) por meio da 

aquisição de conhecimentos dos alunos e da atuação dos odontopediatras no 

diagnóstico e plano de tratamento da hipomineralização molar incisivo (HMI).  

Metodologia: O estudo de intervención educativa controlada incluiu 170 alunos de 

graduação e 50 odontopediatras. Dois grupos foram estabelecidos para os alunos: o 

grupo OVA (VLOG), o grupo controle (CG) e o grupo de odontopediatras (PDG). Dez 

odontopediatras com vasta experiência no ensino há mais de 5 anos validaram o OVA 

e os testes virtuais antes de sua aplicação. O CG recebeu uma aula de HMI, síncrona 

via Zoom com duração de 1:10; o VLOG recebeu as instruções para navegar no OVA, 

por igual período. Ambos os grupos durante o treinamento tinham que primeiro fazer 

um pré-teste, depois receber a aula e/ou navegar no OVA, então resolver um Quiz e 

finalmente desenvolver um pós-teste.  O PDG, fez o treinamento com o OVA com as 

mesmas características do VLOG. No final de toda a intervenção o grupo VLOG e 

PDG avaliou o OVA. Os dados foram analisados com o teste ANOVA misto (fator entre 

sujeitos: grupos de aplicação e fator entre sujeitos: pré e pós-teste) (α = 0,05). Para o 

questionário, os dados foram analisados com o teste ANOVA de uma via (α = 0,05). 

Para avaliação do OVA, os dados foram analisados com o teste Exato de Fisher (α = 

0,05). A confiabilidade do questionário OVA (4 aspectos) foi analisada com o teste 

Alfa de Cronbach.  

Resultados: Os valores obtidos no pré-teste foram significativamente inferiores aos 

obtidos no pós-teste para todos os grupos (pré e pós-teste). O odontopediatra 

apresentou maior nível de conhecimento antes e após o treinamento para HMI em 

relação aos estudantes (p = 0,000). Da mesma forma, foram encontradas diferenças 

estatísticas no nível de conhecimento, que aumentou após o treinamento de HMI (p = 

0,000). No Quiz, um valor inferior foi obtido pelo grupo de alunos que recebeu 

treinamento de HMI com o OVA, porém, não foram encontradas diferenças entre os 

grupos analisados (p = 0,96). A frequência e o percentual de avaliação de 4 aspectos 

do OVA por alunos e especialistas são apresentados na Tabela 3. Todos os itens 

avaliados como muito adequados; não foram encontradas diferenças estatísticas 



 
 

entre a avaliação de alunos e especialistas para os 4 itens avaliados. A confiabilidade 

do instrumento foi variável, com valores entre 0,123 (não aceitável) e 0,743 (aceitável). 

Conclusões: O nível de conhecimento aumentou em todos os grupos após o 

treinamento, independentemente do método utilizado. Não foram encontradas 

diferenças entre os níveis de conhecimento após o treinamento. O OVA foi avaliado 

como muito adequado por estudantes e odontopediatras. 

PALAVRAS-CHAVE: Objeto virtual de aprendizagem, hipomineralização molar 

incisivo, metodologia de ensino, educação odontológica, avaliação de instrumento de 

ensino 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

SUMMARY 

Objective: Evaluate the influence of the virtual learning object (VLO) through the 

acquisition of students' knowledge and the performance of pediatric dentists in the 

diagnosis and treatment plan of incisive molar hypomineralization (MHI). 

Methodology: The randomized controlled study included 170 undergraduate students 

and 50 pediatric dentists. Two groups were established for the students: the VLO group 

(VLOG), the control group (CG) and the group of pediatric dentists (PDG). Ten 

pediatric dentists with extensive experience who are in teaching for more than 5 years 

validated the VLO and the virtual tests before their application. The CG received a 

class on MHI, synchronous via Zoom with a duration of 1:10; the VLOG received the 

instructions to navigate the VLO, for an equal period. Both groups during training; They 

had to first take a pre-test, then take the class and / or navigate the VLO, then solve a 

Quiz and finally develop a post-test. The PDG did the training with the OVA with the 

same characteristics as the VLOG. At the end of the entire intervention, the VLOG and 

PDG group evaluated the VLO. The data were analyzed with the mixed ANOVA test 

(inter-subject factor: application groups and inter-subject factor: pre and post test) (α = 

0.05). For the quiz, the data were analyzed with the one-way ANOVA test (α = 0.05). 

To evaluate the VLO, the data were analyzed using Fisher's exact test (α = 0.05). The 

reliability of the VLO questionnaire (4 aspects) was analyzed using the Cronbach's 

alpha test. 

Results: The values obtained in the pre-test were significantly lower than those 

obtained in the post-test for all groups (pre and post test). The pediatric dentist showed 

a higher level of knowledge before and after training for MIH compared to the students 

(p = 0.000). Similarly, statistical differences were found in the level of knowledge, which 

increased after the MIH training (p = 0.000). In the quiz, a lower value was obtained by 

the group of students who received HMI training with the VLO, however, no differences 

were found between the groups analyzed (p = 0.96) . 

Conclusions: The level of knowledge increased in all groups after training regardless 

of the method used. No differences were found between levels of knowledge after 

training. The VLO was assessed as very suitable by students and pediatric dentists. 



 
 

 Keywords: Virtual object of learning, hypomineralization of the incisor molar, teaching 

methodology, dental education, teaching instrument evaluation. 
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1. INTRODUÇÃO 

O ensino da odontologia tradicional, em todas as suas especialidades, sempre foi 

pautado na transferência desse processo fisicamente, ou seja, deve haver um tutor 

que primeiro ensina como o procedimento deve ser realizado e depois o aluno 

procederá a repetir o que o professor indicou. Desse modo, o ensino de fazer um 

diagnóstico a partir de sinais e sintomas que devem ser observados ou palpados 

fisicamente, ou seja, com o paciente real à nossa frente, também tem sido realizado 

ao longo dos anos.  

No entanto, existe desde 1998 a tendência à simulação nesta gestão da 

aprendizagem da odontología1,2; e mais recentemente o método também é gerenciado 

no ensino de Odontopediatria3. A simulação vai desde o uso de panthomas ou 

simuladores reais até aqueles que podemos sentir, tocar, colocar uma anestesia e que 

estes podem emitir sons de desconforto se o procedimento não for bem feito; dentes 

que sangram se o preparo cavitário chegar à polpa dentária etc ...4 No entanto, na 

última década, essa nova abordagem de ensino levou a tecnologia a introduzir 

softwares de simulação, com textos, gráficos e animações não sendo em muitos casos 

necessário o espaço físico para unidades ou panthomas e sim um laboratório onde 

haja computadores ou, como é o caso do sistema MOOD, uma unidade que contém 

informações de simulação de 110 ou mais tratamentos 5,6,7. 

Entrando ao ano 2010 é proposto um esquema de ensino bimodal no qual deve ser 

implementado um ambiente virtual de aprendizagem8, que deve possuir uma 

plataforma e estar vinculado a um objeto virtual de aprendizagem (OVA). A 

implementação dos OVAs como estratégia de ensino-aprendizagem complementar à 

educação presencial busca promover o trabalho autônomo e independente por parte 

do aluno ou usuário; oferecendo uma ferramenta de aprendizagem em seu tempo 

livre, 24 horas por dia, 7 dias por semana. Assim, podemos dizer que os objetos 

virtuais de aprendizagem são recursos digitais, que estão disponíveis a qualquer 

momento online e podem ser revisados diversas vezes; nesse sentido a possibilidade 

de repetir detalhes e conceitos é essencial para que um conceito seja fixado no 

processo de aprendizagem. 9,10,11 

No entanto, a literatura sobre este esquema de aprendizagem em odontologia e mais 

especificamente em odontopediatria ainda é escassa. Mais ensaios clínicos 
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randomizados são necessários para testar a eficácia do aplicativo virtual e do 

processo de aprendizagem. 

Na odontopediatria desde 2001, há um interesse especial em saber mais sobre uma 

patologia que muitas vezes se confunde com a doença cárie, nos referimos a 

hipomineralização dos molares incisivos (HMI) que afeta um a quatro primeiros 

molares permanentes; além disso, os incisivos permanentes também podem ser 

afetados.12,13  A HMI é definida como um processo de mineralização disfuncional do 

esmalte; estas lesões hipomineralizadas limitadas são causadas por alteração ou 

interrupção do processo de amelogênese. Comparado aos dentes normais, o esmalte 

afetado é caracterizado por redução da qualidade mineral, maior porosidade e menor 

dureza.14,15,16  É muito importante informar que a HMI é considerada uma entidade 

clínica cuja prevalência média mundial é de 13% com 878 milhões de pessoas 

afetadas, com 4,8 milhões de casos por ano que requerem tratamento 17,18; O 

diagnóstico da HMI, necessita de conhecimento e treinamento, vários são os critérios 

que têm sido utilizados para este fim; alguns se basearam no tipo de lesão de acordo 

com sua localização e aspecto visual, outros na gravidade de sua apresentação e 

também na sensibilidade que os dentes afetados podem apresentar. 

A gestão do plano de tratamento variou muito desde que se conheceu a HMI, da 

mesma forma que os materiais a serem utilizados de acordo com cada diagnóstico. 

Porém, podemos afirmar que clinicamente é um desafio constante devido ao manejo 

da sensibilidade, possível envolvimento pulpar, terapias conservadoras, estéticas e 

expectativas do paciente e da família.19,20,21 

A proposta da investigação a seguir foi determinar a influência de um objeto virtual de 

aprendizagem (OVA) no desempenho no diagnostico e em plantear o plano de 

tratamiento para a hipomineralização molar incisivo (HMI). 

Em 2020, o mundo inteiro passou pela pandemia mais grave dos últimos tempos e a 

proposta de uma educação virtual ganhou atenção fundamental. Nesse sentido, 

acreditamos que os resultados desta pesquisa são importantes para a gestão da 

aprendizagem em odontologia; porque o modelo virtual veio para ficar por muito 

tempo; para sempre !!! 
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2. HIPÓTESE 

 

Hipótese 1: Os alunos alunos adquirem conhecimento sobre a 

hipomineralização molar incisivo por meio de um objeto virtual de aprendizagem, 

de forma semelhante aos alunos que são  submetidos a uma aula convencional 

virtual síncrona. 

Hipótese 2: O objeto de aprendizagem virtual influencia a atuação do 

odontopediatra no diagnóstico e planejamento do tratamento da hipomineralização 

molar incisivo. 

 

3. OBJETIVO GERAL 

Avaliar a influência do objeto virtual de aprendizagem por meio da aquisição de 

conhecimentos dos alunos e da atuação dos odontopediatras no diagnóstico e 

plano de tratamento da hipomineralização molar incisivo. 

  3.1 OBJETIVOS ESPECÍFICOS 

3.1.1 Determinar o nível de conhecimento sobre HMI em ambos os grupos de 

alunos de graduação e odontopediatras, antes de iniciar o estudo. 

3.1.2 Determinar o nível de conhecimento sobre HMI em ambos os grupos de 

alunos de graduação e odontopediatras no final do estudo. 

3.1.3. Comparar o conhecimento dos alunos antes e depois de receber o 

treinamento HMI, independentemente do método de ensino. 

3.1.4   Determinar a avaliação do OVA por alunos de graduação e 

odontopediatras. 
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VIRTUAL LEARNING OBJECT: AN ASYNCHRONOUS SOLUTION FOR 

VIRTUAL LEARNING IN DENTISTRY POST COVID-19 

 

Problem 

From its beginnings -in the modern era- the management of the teaching and 

learning in dentistry has been face-to-face, and it had as the object of evaluation 

and study, the signs and symptoms of oral diseases, where specialists and 

students could see, feel, realize a good diagnosis, and finally develop a good 

treatment plan. This teaching process has not stopped and it has innovated 

didactic and methodological processes and procedures using virtual 

simulations, web platforms, and virtual learning objects (VLO), which have been 

taking a different approach and enriching this process of teaching and 

learning.1-4 Besides currently, the state of pandemic emergency health does not 

allow us to have a continuous face-to-face education; in this sense, 

synchronous and asynchronous distance education is the ideal method to learn 

and can be applied. The synchronous model -or in real-time- can often lead to 

the saturation of the student if the optimal technology that accompanies this 

model (internet, connection, suitable device, smartphone, and/or optimal apps) 

is not available. Therefore, the asynchronous model gains strength and also 

should be applied and evaluated for dental students. The aim of this study was 

to develop and to evaluate a virtual learning object as asynchronous solution for 

virtual learning in dentistry post covid-19 for dental student from Científica del 

Sur University, Lima, Perú. 

Solution 

This study proposed the construction of a VLO as asynchronous teaching 

material, although, to the authors' knowledge there are few articles about this 

model in dentistry,3-5 we considered very important its application and 

evaluation for dental students. We designed the VLO to learn the diagnosis for 

dental caries. The VLO was validated by 10 expert pediatric dentist and it was 

evaluated for 25 dental students. The VLO included the following 

characteristics. 1. Flexibility, because it was used in multiple contexts, due to its 
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ease of content management and searches, thanks to the use of metadata - 

Teaching the methods and protocols to diagnosis of molar-incisor 

hypomineralisation. 2. Personalization, regarding the possibility of changes in 

the sequences and other forms of content contextualization - specifically 

teaching restorative procedures. 3. Modularity, the possibility of delivering them 

in modules, this enhances their distribution and recombination - Teaching of 

diagnosis and pulp therapy. 4. Adaptability, it can be adapted to the different 

learning styles of the students - Prevention teaching. 5. Reuse, it was used in 

different educational contexts and purposes and adapt and can be combined 

within new training sequences – Semiology teaching, 6. Durability, they included 

a good validity of the information, without the need for new designs. 7. 

Gamification, the component with the greatest potential to achieve a special 

relationship with users, by capturing the user's attention and focus, and 

encouraging a change in behavior by transmitting an ideal message. 

Results 

The complete process of construction of the VLO to be employed in the 

management of learning in dentistry included four main stages: 1) Construction 

of the VLO, 2) Validation by 10 specialists, 3) Assessment of learning, and 4) 

Assessment of the VLO by students. (Figure 1; Table 1). The 13 dental students 

exposed to the VLO group correctly answered 90% of the questions evaluated, 

in relation to the 12 students exposed to the virtual synchronous class group 

who correctly answered 40% of the same questions evaluated. The opinions of 

students about the proposed VLO were very favorable in all evaluated items 

and let us recommend the applications of this new virtual proposal. 
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Figure 1.  Complete process of construction of the VLO. 
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Table 1: Instrument to evaluated the VLO for dental students made for 

specialists. Adapted from Holanda et al.5 

Instructions: Answer the questions using the numbers from 1 to 5, to better represent the grade 
reached in each criterion: (1) Very adequate; (2) Considerably adequate; (3) Very unsuitable; (4) 
Something suitable; (5) Nothing suitable. 

Evaluated Items 
 

Attributed Value 
 

Interaction and stimulus  

1. Ease of navigation, quality of the resources and help for the user.      

2. The environment proposes learning situations.      

3. The activities are relevant and meet the proposed objectives.      

4. Access to the modules is easy.      

5. The VLO leads to taking an attitude and arouses interest from the users.      

6. Design of visual and auditory information for learning.      

7. Ability to study using the Virtual Learning Object (VLO).      

Dedication, discipline and time management 
 

 

8. It stimulates the search for other information in different research sources. 
     

9. Organization of time for the VLO.      

10. Self-discipline for online teaching.      

Communication tools  

11. The environment awakens the exchange of information between teachers and 
colleagues. 

     

12. The environment must give feedback to the user during the interaction. 
     

13. The links available are relevant to the content for learning. 
     

14. Use of a method to clarify doubts about the content.      

Teaching materials      

15. Truthfulness, precision and balanced presentation of ideas.      

16. The VLO is explanatory and easy to understand.      

17. The information is presented in a logical and coherent way.      

18. The writing style is easy to understand.      

19. It presents information alternatives such as reading, animations and videos.      

20. The VLO is reflecting the content proposed in the study bread.      

21. Possibility of being used in different learning contexts and with students from 
different backgrounds. 
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Purpose: To develop, apply and evaluate a virtual learning object (VLO) for teaching 

undergraduate dental students and pediatric dentists diagnose and manage molar 

incisor hypomineralization (MIH). 

Methods: This controlled educational intervention included 170 undergraduate 

students and 50 pediatric dentists. Participants were allocated into the intervention 
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group (VLOG) and the control (CG); groups composed by undergraduate students that 

were trained by the VLO and synchronous virtual classes respectively; and a group of 

pediatric dentists (PDG) who was trained with the VLO. The VLO was validated by 10 

pediatric dentists lecturers with extensive experience and who had been teaching for 

more than 5 years . The CG participated of a lecture about MIH that lasted one hour 

and ten minutes through a synchronous class via web, while the VLOG was instructed 

to navigate the VLO for an equal amount of time. The PDG did the training with the 

VLO with the same characteristics as the VLOG. All participants, independently of the 

group, answered a pre-test questionnaire, and immediately after, they replied to a Quiz 

and to a post-test. The pre and post test data were analyzed with a one way mixed 

ANOVA test and Tukey’s poshoc (α = 0.05). The Quiz responses were analyzed with 

the one-way ANOVA test  and Tukey’s poshoc (α = 0.05). 

Results: The values obtained in the pre-test were significantly lower than those 

obtained in the post-test for all groups. The specialists showed a higher level of 

knowledge before and after the MIH training compared to the students (p< 0.001). 

Similarly, statistical differences were found in the level of knowledge, which increased 

after MIH training (p <0.001). There were no differences between the CG and VLOG.. 

Although the Quiz results indicated lower values for the VLOG, there were no 

differences among the groups analyzed (p = 0.960). 

Conclusion: The level of knowledge increased in all groups after training regardless 

of the method used. No differences were found between levels of knowledge after 

applying the quiz. VLOG works similar to traditional teaching approaches. 

KEYWORDS: Virtual object of learning, incisor molar hypomineralization, teaching 

methodology, dental education 

 

_______________________________________________________________ 

1. INTRODUCTION 

Traditional dental education has long been based on in person teaching, in which a 

tutor first teaches how to perform the procedure and then the student proceeds to 

repeat what the teacher has indicated. In this way, the teaching of making a diagnosis 



25 
 

 
 

based on signs and symptoms must be observed or palpated physically with the real 

patient; at present we have the possibility of using simulation for these same purposes. 

Since 1998, in dentistry1,2, and more recently in pediatric dentistry,3 there has been a 

tendency towards simulation in this learning process. Simulation ranges from the use 

of phantoms or real simulators to tools which can be felt or touched and in which 

treatment can be performed with sounds of discomfort being emitted if the procedure 

is not well done.4 This teaching approach has led to the introduction of simulation 

software, texts, graphics and animations, which, in many cases, do not require physical 

space for units or simulators but rather the need for a computer lab.5,6,37 

In 2020, the COVID-19 pandemic caused disruption in dental education globally, with 

many dental schools suspending on-site teaching activities and countries placing 

social distancing measures.38 These disruptions challenged dental schools to quickly 

develop and implement distance learning with the aid of virtual learning objects 

(VLO).7,39 The implementation of VLO as a teaching-learning strategy complementary 

to face-to-face teaching and even virtual synchronous education seeks to promote 

independent work of the students or users, offering a free time learning tool 24 hours 

a day 7 days a week.8 Thus, VLO is a digital resource that is available online at any 

time and can be replayed several times, thereby facilitating the possibility of repeating 

details and concepts which are essential to consolidate a fundamental knowledge for 

a given subject.9,10,11 

The existing evidence on VLO use in dental education is limited, including pediatric 

dentistry. One of the themes for which there is currently a lack of evidence on the 

effectiveness of VLOs is molar incisor hypomineralization (MIH).  The MIH is a 

condition that is defined as a dysfunctional enamel mineralization process due to the 

reduction in the mineral quantity and quality in the defect area  (reduced calcium and 

phosphorus content), and a reduction in hardness and modulus of elasticity.12,13 Even 

in areas surrounding the affected enamel, which appear to be clinically healthy, there 

can be increased porosity, reduced carbon/carbonate concentrations, and protein 

content compared to unaffected enamel.14,15 These alterations can be present in one 

of the first four permanent molars, and permanent incisors can also be affected; 

However, we can see deciduous second molars with hypomineralization and this fact 

becomes an effective data to be able to have it as a predictor of MIH in the permanent 
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dentition.16,17,18 MIH has a high prevalence throughout the world. Certain countries 

(mainly low- and middle-income) bear most of this burden.19,20 Schneider and Silva20 

indicate in their study that the prevalence of MIH worldwide is 13%, with 878 million 

people affected and 4.8 million cases per year requiring treatment. Schwendicke et 

al.19 they state that the combined global prevalence of MIH is 14.2%, with South 

America presenting the highest prevalence (18%) and Africa the lowest (10.9%).18,21 

There is scarce information on the etiology of MIH, but it is likely multifactorial, involving 

childhood diseases including fever22,23,24,25 The diagnosis of MIH, needs knowledge 

and training, there are several criteria that have been used for this purpose; some have 

been based on the type of injury according to its location and visual appearance, others 

on the severity of its presentation and also on the sensitivity that the affected teeth may 

present.26, 27, 28 The management of the treatment plan has varied greatly since the 

MIH became known, in the same way the materials to be used according to each 

diagnosis. However, we can say that clinically it is a constant challenge due to the 

management of sensitivity, possible pulp involvement, conservative therapies, 

aesthetics and the expectations of the patient and the family..29,30,31 

The purpose of this study was to evaluate the influence of VLO based on the 

performance of undergraduate students in dentistry and pediatric dentists for the 

diagnosis and treatment planning of MIH. The hypothesis 1 proposed was:  Students 

will acquire knowledge about HMI using a VLO in a similar way to students who were 

subjected to a synchronous virtual conventional class. The hypothesis 2 was: The VLO 

influences the performance of pediatric dentists in diagnosing and planning treatment  

for MIH. In addition, to determine the level of knowledge about MIH in both 

undergraduate students and pediatric dentists before starting the study (pre-test) and 

after the study (post-test), to determine the level of performance in the diagnosis and 

treatment of MIH of all groups (Quiz) and compare the knowledge of undergraduate 

students and pediatric dentists before and after receiving MIH training, regardless of 

the teaching method.  

 

 

 



27 
 

 
 

 2. METHODS 

This was a controlled educational intervention approved by the Ethics Committee of 

the Científica del Sur University (protocol number 00022), following the 2016 GREET 

checklist for the development and validation of the guide to inform about evidence-

based educational and teaching practices (GREET)32, was considered for this type of 

research. The methodology of the study was based on the study by Aguilar8 and 

included 3 stages (Figure 1). 

 

 

 

Figure 1 

 

2.1. Construction of the VLO 

Initially, a “storyboard” was developed with the contents pertaining to MIH and using 

the following the sequence: history, etiology, diagnosis and management of MIH. The 

VLO was produced in digital video using a Nikon 3200 camera (Nikon - Brazil LTDA; 

Manaus, AM-BR). An experienced faculty, Professor of Pediatric Dentistry, narrated 
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and conducted the VLO in Brazilian Portuguese. The audio recording was made in a 

quiet environment and captured by the microphone of a Moto G Smartphone (Motorola 

Mobile, Libertyville, IL, USA). Finally, the video was edited using Sony Vegas Pro 13 

image editing software (Sony Creative Software Inc. California, USA) which 

synchronized recorded audio, images and videos produced. The "layout" was 

programmed in two software: Adobe Photoshop CS & (Adobe Systems, Inc. San José 

California - USA) and Articulate Storyline 2 (Articulate Global, Inc; New York, NY-USA). 

The first was used for the making and editing the images used, including icons, logos 

and images based on books, scientific articles and clinical practice (clinical pictures 

kindly by the departments of pediatric dentistry of -UFRGS and UnB). The second 

software was used for the production of educational objects, in which all the VLO 

contents (videos, narrations and images) were organized into a single file. The 

translation of the entire VLO (texts and videos) that originally is in portuguese into 

spanish was carried out; because the research was conducted in this language. The 

final VLO is contained in this link:  https://360.articulate.com/review/content/0cd910e6-

31d3-44c7-97dc-a25fa4790ddb/review 

 

 2.2. Validation by specialists 

All questionnaires (the quiz and both pre and post-test) were presented to 10 pediatric 

dentistry faculties for validation. The questionnaires, adapted from Holanda et al.33 

included questions related to pedagogical and technical aspects. 

 

2.3. Learning Assessment 

2.3.1. Undergraduate students 

In this study participate 170 undergraduate students from 4th to 10th semester of 

dentistry school at the Cientifica del Sur University . As a selection criterion, they had 

to be regular students and enrolled in their academic semesters. (Diagram 1).  All the 

participants signed a free and informed consent term. Dental students were 

randomized to the VLOG or control groups (CG) using an on-line randomized 

application (www.random.org). The VLOG was comprised of 85 undergraduate 

https://360.articulate.com/review/content/0cd910e6-31d3-44c7-97dc-a25fa4790ddb/review
https://360.articulate.com/review/content/0cd910e6-31d3-44c7-97dc-a25fa4790ddb/review
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students who received MIH contents with the aid of the VLO, with an approximate 

duration of 1 hour and 10 minutes. They received the following instructions: 1 - to 

answer the pre-test; 2 - take the VLO lesson, and answer the Quiz; and 3 - to answer 

the post-test. The CG was comprised of 85 undergraduate students who received 

training through a synchronous virtual theoretical lecture dictated by one of the 

researchers using ZOOM platform and a 40-minute Power Point presentation. The 

content, objectives and clinical material used were similar in both group. They received 

the following instructions: 1 - answer the pre-test; 2 - attend the synchronous class and 

answer the Quiz; and 3 - to answer the post-test. 

 

Diagram 1 

 

 2.3.2. Pediatric dentists 

A third group of pediatric dentistry specialists (PDG) was recruited and comprised 50 

specialists who had graduated from the Specialty in Pediatric Dentistry at the Científica 

del Sur University. They were subject to both the lecture via Zoom and VLO on MIH 

(Figure 1). 
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2.3.3. Application of tests and Quiz 

- The pre-test consisted of 10 questions with 3 alternatives each. The maximum score 

to be obtained was 10p. It was done through a Google forms questionnaire with a 

specific link. 

- The Quiz had 5 questions: 2 of knowledge and 3 clinical cases to answer what would 

be the type of treatment they would choose. The maximum score to be obtained was 

5p. It was done through a Google forms questionnaire with a specific link. 

- The post-test had the same questions and alternative answers as the pre-test. The 

maximum score to be obtained was 10p. A Google forms questionnaire was used with 

a different link.  

 

2.3.4. Educational Objectives of the VLO 

The VLO has the following educational objectives8: 

A. Flexibility, because it uses multiple contexts, because of its ease of content 

management and searches, thanks to the use of metadata. 

B. Personalization, it has the possibility of changes in the sequences and other forms 

of contextualization of content. 

C. Modularity, possibility to deliver them in modules, this enhances their distribution 

and recombination. 

D. Adaptability, can be adapted to the different learning styles of students, 

E. Reuse, can be used in different contexts and educational purposes and adapt and 

combine within new training sequences. 

F. Durability, includes a good validity of the information, without the need for new 

designs 

G. Gamification, a component with the greatest potential to achieve a special 

relationship with users, by capturing the user's attention and focus, and promoting a 

change in behavior by transmitting an ideal message. 
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2.4 Data collection and statistical analysis 

The grades obtained from each participant were recorded in Excel spreadsheets. The 

pre-test marks of each participant were contrasted with their marks in the post-test. 

And those obtained in the Quiz had another spreadsheet to constitute a dataset. The 

homoscedasticity of the data was analyzed with the Levene test, and the sphericity of 

the data was analyzed using the Maunchy test. The data was analyzed with one-way 

mixed ANOVA test (factor between subjects: application groups and factor between 

subjects: pre- and post-test) and tukey poshoc (α = 0.05). 

The Quiz data were tabulated and registered in Excel tables. The homoscedasticity of 

the data was analyzed with the Levene test and with the one-way ANOVA test (α = 

0.05). All data were analyzed with the SPSS V24 statistical program for macOS 11. 

 

4. RESULTS 

The mean and standard deviation of the scores obtained by the three groups before 

and after the MIH training are shown in table 1.  The Levene’s test showed a 

homoscedasticity of the groups pre-test (p = 0.149) and post-test (0.412). The data 

does not pass the sphericity Maunchy test (p <0.001) for which the Greenhouse-

Geisser correction (p = 1.0) was used. The one-way mixed ANOVA showed that pre-

test values were significantly lower than those obtained in the post-test for all groups 

(pre- and post-test). The specialists showed a higher level of knowledge before and 

after training, when compared to students (p <0.001). Similarly, statistically significant 

differences were found in the level of knowledge among the three groups, which 

increased after training for MIH (p <0.001). 

The Quiz data showed passed the Levene’s test (p = 0.626). The ANOVA did not show 

statistical differences between the three groups (p = 0.960), a lower value was obtained 

by the VLOG. The mean and standard deviation of scores obtained by the three groups 

in the Quiz after MIH training are shown in Table 2. 
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Table 1: Mean and standard deviation of the pre- and post-test scores for the three 

study groups. 

 

*CG: control group of undergraduate students; VLOG: virtual learning object group of 

undergraduate students; PDG: group of pediatric dentistry.  

**Equal letters indicate there are no statistically significant differences (capital letters 

compare groups with the same type of test, lowercase letters compare pre- and post-

test for the same study group). 
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Table 2:  Mean and standard deviation of the “quiz” test of the three study groups 

* CG: control group of undergraduate students; VLOG: virtual learning object group of 

undergraduate students; PDG: group of pediatric dentistry. 

**Equal letters indicate that there are no statistically significant differences. 

  

5. DISCUSSION 

This study demonstrated that the VLO influenced the acquisition of knowledge; both in 

students and pediatric dentists specialists. The level of knowledge increased in all 

groups which received training either by a synchronous virtual class or VLO. This 

suggests that VLO may be an effective alternative in bimodal management of dental 

education.19 This result is especially important considering the need for virtual 

education during the COVID-19 pandemic, which obliged most universities to give 

online lectures. Even in a post-pandemic scenario, distance education has a VLO as 

a useful tool that can be used successfully and allows expanding the management 

especially of continuing education. This involved lengthy preparation for virtual 

transmission of teaching content, while VLO is a virtual tool presenting characteristics 

of flexibility, adaptability, reuse, durability and gamification8 making it a valuable 

alternative for the education and training of dental students and dentists alike4,34. 
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Overall, specialists had higher scores than dental students. This is in alignment with 

what as expected, since pediatric dentists completed a specialty degree training prior 

to receiving the MIH content. MIH is gaining increasing interest among dentists,35 while 

undergraduate students have limited knowledge of the approaches to this pathology. 

In our study, the level of knowledge was evaluated by applying a 5-question quiz with 

2 questions of theoretical content and 3 clinical cases with a final score of 5. The quiz 

results improved in both groups after MIH training regardless of the method used, and 

no differences were found in the levels of knowledge after training. Similar results were 

obtained by Borhani et al. 36 in their quasi-experimental study, in which knowledge was 

found to increase after training according to pre- and post-test results. The results of 

this study are very similar to those obtained in ours, in which the introduction of VLO 

as an alternative teaching method helped in the acquisition of knowledge about the 

diagnosis and treatment planning for MIH.   

The application of the VLO as an instrument to manage teaching and acquire 

knowledge confirms the hypothesis that the VLO influences this process, since when 

comparing the results of the pre-test and the post-test, where it can be seen that the 

three groups increased their level of knowledge; being that the level of pediatric 

dentists was higher than that of students. 

In the results of the Quiz, the same one that was applied after training with the VLO or 

the synchronous class; the results as low are the VLOG group, however, it is not 

statistically significant when compared with the others. 

The results obtained in the present study confirm hypothesis 1, which states that 

students will acquire knowledge about HMI using a VLO in a similar way to students 

who were subjected to a synchronous virtual conventional class. Thus also hypothesis 

2 in which it is stated that VLO influences the performance of pediatric dentists in the 

diagnosis and planning of treatment for MIH. 

The acquisition of knowledge by pediatric dentists was superior in the pre-test and in 

the post-test, this is due to their preparation as specialists who see the subject very 

frequently. 
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In relation to the results of the Quiz for the VLOG that obtained the lowest marks in 

relation to the CG group, this could be due to the fact that this teaching management 

format is still new and more practice is needed. 

The greatest strength of this study is having put into consideration in learning 

management a new instrument that does not require the physical presence of a tutor 

or teacher and that the student or specialist can have it on hand 365 days a year . The 

downside is that you need a good internet connection and a reasonable amount of time 

to go from start to finish. 

The pathology that has been treated in this VLO is one of the most important and 

controversial today, as it can easily be confused with other diagnoses and 

differentiating it will help a lot in the correct treatment plan. 

Finally, the limitations in the development of this research were the internet bandwidth 

of students and pediatric dentists, which in some cases did not allow their inclusion in 

the sample. 

The results of this study make available a digital tool for the management of the 

teaching-learning process, in which we need more autonomous students and who 

have the possibility of repeating knowledge that is virtualized as often as necessary 

and being able to make their checks list and develop your questionnaires online, 

because the VLO gives you that opportunity. Virtual education; Continuing education 

and / or distance education is apparently going to be the educational format that is 

going to remain for a long time. We must be prepared for this eventuality. 

More controlled educational interventions are needed to test the effectiveness of this 

virtual learning application. 

 

6. CONCLUSIONS  

6.1. The level of knowledge increased in both groups of undergraduate students after 

training regardless of the method used. This result is extremely important; Well, the 

application and use of the VLO was at the same level as a class given by a teacher, in 

a virtual synchronous way. 
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6.2. The level of knowledge of pediatric dentists was higher than that of the students 

before receiving the MIH training. This result is understood by the level of knowledge 

and clinical practice that specialists have. 

6.3. The level of knowledge of the specialists was higher than that of the students after 

receiving the MIH training; result that is understood by the same immediately previous 

considerations. 

6.4. No differences were found between the levels of knowledge after the application 

gave the Quiz. This result is very encouraging because in this evaluation, being 70% 

clinical, the students applied everything reviewed in the VLO on the treatment plan. 
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Purpose: To develop, apply and evaluate a Virtual Learning Object (VLO) to teach 

undergraduate dental students and pediatric dentists to diagnose and manage incisor 

molar hypomineralization (MIH). Method: This controlled educational intervention 

included 170 undergraduate students and 50 pediatric dentists. Participants were 

assigned to the intervention group (VLOG) and control (CG); groups composed of 

undergraduate students who were trained by the VLO and synchronous virtual classes 

respectively; and a group of pediatric dentists (PDG) trained with the VLO. The VLO 

was validated by 10 professors of pediatric dentistry with extensive experience who 

had been teaching for more than 5 years. The CG participated in a talk about MIH that 

lasted one hour and ten minutes through a synchronous class via the web, while the 

VLOG was instructed to navigate the VLO for the same amount of time. The PDG did 

the training with the VLO with the same characteristics as the VLOG. The data were 

analyzed with Fisher's Exact test (α = 0.05). The reliability of the VLO questionnaire (4 

aspects) was analyzed with the Cronbach's Alpha test. Results: The reliability of the 

instrument was variable, with values between 0.123 and 0.743. The 4 aspects of the 

OVA were assessed as very adequate by both groups, no statistical differences were 

found in the assessment of the two groups. Conclusion: The VLO is presented as an 

alternative for current education, which can contribute to improving professional skills. 
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RESULTS 

Table 3. Reliability of the applied evaluation (Cronbach's Alpha). The table also 

shows the frequency (Percentage) of the evaluation of the OVA by specialists for the 

4 items evaluated. 

 

 

 

 

1. To the question "Do you recommend the use of a virtual learning environment as a 

teaching strategy in undergraduate courses?" 

- Statistical differences were found between undergraduate students and pediatric 

dentists (p = 0.000). Undergraduate students considered it more suitable for use in 

graduation than Pediatric Dentists. 

2. For the question "Would you be willing to use other VLOs?" 

- No differences were found between the two groups evaluated. 100% of the sample 

was willing to use other VLOs. 
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Table 4: Answer to the question "Do you recommend the use of a virtual learning 

environment as a teaching strategy in undergraduate courses?" 

 

 

* Square chi cheese 
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CONSIDERAÇÕES FINAIS 

Em 2017, quando o tema de pesquisa começou a ser desenhado, não imaginamos 

que em 2020, ano em que desenvolvemos o estudo, o mundo inteiro vivia a pandemia 

Covid 19 que forçou o confinamento e, portanto, a impossibilidade de continuar aulas 

e / ou treinamentos presenciais; Nesse sentido, a presente pesquisa é de grande 

contribuição para a gestão da educação do futuro, em que o modelo virtual síncrono 

e assíncrono são os novos elementos do processo ensino-aprendizagem e o OVA faz 

parte do modelo assíncrono que nos propomos. consideração. 

Este estudo demonstra claramente a influência da OVA no desempenho de alunos de 

graduação em odontologia e odontopediatria; o nível de conhecimento aumentou em 

ambos os grupos, que receberam treinamento por meio de aula virtual síncrona ou 

OVA; o que nos permite sugerir que OVA é uma alternativa eficaz no manejo bimodal 

da educação odontológica, que há algum tempo vem introduzindo a simulação como 

parte desse processo. Esse resultado se torna ainda mais importante na proposta de 

um ensino virtual de odontologia a partir do ano 2020; devido à pandemia global 

causada pela Covid 19, ocorrida neste período e que obrigou grande parte das 

universidades a oferecer suas aulas por meio da mídia online; o mesmo que muitas 

vezes ficava saturado pelas longas horas que um professor tinha que ficar atrás de 

um monitor transmitindo virtualmente o conteúdo de uma aula presencial. O OVA por 

ser uma ferramenta virtual que apresenta as características de flexibilidade, 

adaptabilidade, reutilização, durabilidade e gamificação, torna-se uma verdadeira 

alternativa para o gerenciamento do processo de ensino-aprendizagem atual. 

Em relação à aceitação deste modelo de treinamento, o OVA foi avaliado como muito 

adequado por estudantes e odontopediatras. No entanto, ainda há muito o que 

investigar sobre o assunto, pois estamos às portas de como será realmente o novo 

modelo de ensino da odontologia. 
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ANEXOS  

ANEXO 1 

APROVAÇÃO DA COMISSÃO DE ÉTICA DA UNIVERSIDAD CIENTÍFICA DEL SUR 
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ANEXO 2 

INDICAÇÕES PARA ALUNOS GRUPO VLOG 
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ANEXO 3 

INDICAÇÕES PARA ALUNOS GRUPO CG 
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ANEXO 4 

INDICAÇÕES PARA ODONTOPEDIATRAS PDG 
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ANEXO 5 

PRE TESTE 
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ANEXO 6 

 POST TESTE 
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ANEXO 7 

QUIZ 
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ANEXO 8 

AVALIAÇÃO DO OVA PELOS ODONTOPEDIATRAS  

  

UNIVERSIDAD CIENTÍFICA DEL SUR 

PROGRAMA DE PÓS GRADUAÇÃO EM ODONTOLOGIA 

- INSTRUMENTO DE AVALIAÇÃO - 
Questionário de avaliação do OVA pelos Odontopediatras, adaptado de Holanda VR, Bezerra AK, Holanda 

ER, De lima MC 2015. 

 

  
INSTRUÇÕES: Responda às perguntas utilizando os números de 1 a 5 para melhor representar o grau 

atingido em cada critério: (1) Muitíssimo adequado; (2) Consideravelmente adequado; (3) Muito pouco 

adequado; (4) De algum modo adequado; (5) Nada adequado. 

  

ITENS AVALIADOS Valor Atribuído 

INTERAÇÃO E ESTÍMULO   

1. Facilidade na navegação, qualidade dos 

recursos e ajuda ao usuário 

1 2 3 4 5 

2. O ambiente propõe situações de aprendizagem 1 2 3 4 5 

3. As atividades são relevantes e atendem aos 

objetivos propostos 

1 2 3 4 5 

4. O acesso aos módulos é fácil 1 2 3 4 5 

5. O OVA instiga a tomada de atitude e desperta o 

interesse dos aprendizes 

1 2 3 4 5 

6. Design de informação visual e auditiva para a 

aprendizagem 

1 2 3 4 5 

reforçada e processamento mental eficiente           

7. Capacidade de estudar usando o Objeto Virtual 

de Aprendizagem (OVA) 

1 2 3 4 5 

DEDICAÇÃO, DISCIPLINA E GERENCIAMENTO DE 

TEMPO 

    

8. Instiga a procura de outras informações em 

diferentes fontes de pesquisa 

1 2 3 4 5 

9. Organização de tempo para o OVA 1 2 3 4 5 

10. Autodisciplina para o ensino online 1 2 3 4 5 

FERRAMENTAS DE COMUNICAÇÃO     
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11. O ambiente desperta a troca de informações 

entre professores e colegas 

1 2 3 4 5 

12. O ambiente deve dar um feedback para para o 

aprendiz durante a interação 

1 2 3 4 5 

13. Os links disponibilizados são pertinentes ao 

conteúdo para aprendizagem 

1 2 3 4 5 

14. Utilização de um método para esclarecimento 

de dúvidas sobre o conteúdo 

1 2 3 4 5 

MATERIAL DIDÁTICO     

15. Veracidade, precisão e apresentação 

equilibrada de ideias 

1 2 3 4 5 

16. O OVA é explicativo e de fácil entendimento 1 2 3 4 5 

17. As informações se apresentam de forma lógica 

e coerente 

1 2 3 4 5 

18. O estilo de redação é de fácil entendimento 1 2 3 4 5 

19. Apresenta alternativas de apresentação de 

informações como leitura, animações e vídeos 

1 2 3 4 5 

20. O OVA está refletindo o conteúdo proposto no 

plano de ensino. 

1 2 3 4 5 

21. Possibilidade de usar em diferentes contextos 

de aprendizagem e com estudantes de diferentes 

origens 

1 2 3 4 5 

    

22. Recomenda o uso de ambiente virtual de aprendizagem como 

estratégia de ensino na graduação (  ) Sim  (  ) Não 

  

23. Estaria disposto a utilizar outros OVAs (  ) Sim  (  ) Não   
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ANEXO 9 

AVALIDAÇÃO DO QUESTIONÁRIO (PRÉ E PÓS-TESTE) E QUIZ 
  

UNIVERSIDAD CIENTÍFICA DEL SUR 

PROGRAMA DE PÓS GRADUAÇÃO EM ODONTOLOGIA 

 
Analise cuidadosamente o questionário e, em seguida responda às perguntas utilizando os números de 1 a 3 

para melhor representar o grau atingido em cada critério. 

1.   Adequado 

2.   Moderadamente adequado  

3.   Inadequado 

  
      ITENS AVALIADOS                                                                 Valor atribuído     

1)O conteúdo das questões reflete os itens necessários para o 

conhecimento teórico de acadêmicos de Odontologia sobre 

Hipomineralização Molar Incisivo? 

1 2 3 

2)As questões demonstram clareza e objetividade?       

3)Precisa fazer alguma alteração gramatical ou de correção?       

4)As perguntas mensuram o que destina medir (conhecimento de HMI)?       

5)O estilo de redação está compatível com o nível dos estudantes 

(graduação)? 

      

6) As questões estão didaticamente adequadas?       

  

Comentários e/ou Sugestões com relação ao OVA: 

_____________________________________________________________________

_____________________________________________________________________ 
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ANEXO 10 

 INSTRUMENTO DE AVALIAÇÃO DO OVA PELOS ESTUDANTES 

  

UNIVERSIDAD CIENTÍFICA DEL SUR 

PROGRAMA DE PÓS GRADUAÇÃO EM ODONTOLOGIA 

  

- INSTRUMENTO DE AVALIAÇÃO - 
Questionário de avaliação do OVA pelos estudantes, adaptado de Holanda VR, Bezerra AK, Holanda ER, 

De lima MC 2015. 

  

  

INSTRUÇÕES: Responda às perguntas utilizando os números de 1 a 5 para melhor representar o grau 

atingido em cada critério: (1) Muitíssimo adequado; (2) Consideravelmente adequado; (3) Muito pouco 

adequado; (4) De algum modo adequado; (5) Nada adequado. 

   

ITENS AVALIADOS Valor Atribuído 

INTERAÇÃO E ESTÍMULO   

1. Facilidade na navegação, qualidade dos 

recursos e ajuda ao usuário 

1 2 3 4 5 

2. O ambiente propõe situações de 

aprendizagem 

1 2 3 4 5 

3. As atividades são relevantes e atendem aos 

objetivos propostos 

1 2 3 4 5 

4. O acesso aos módulos é fácil 1 2 3 4 5 

5. O OVA instiga a tomada de atitude e desperta 

o interesse dos aprendizes 

1 2 3 4 5 

6. Design de informação visual e auditiva para a 

aprendizagem reforçada e processamento mental 

eficiente 

1 2 3 4 5 

7. Capacidade de estudar usando o Objeto 

Virtual de 

Aprendizagem (OVA) 

1 2 3 4 5 

DEDICAÇÃO, DISCIPLINA E 

GERENCIAMENTO DE TEMPO 

  

8. Instiga a procura de outras informações em 

diferentes fontes de pesquisa 

1 2 3 4 5 

9. Organização de tempo para o OVA 1 2 3 4 5 

10. Autodisciplina para o ensino online 1 2 3 4 5 
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FERRAMENTAS DE COMUNICAÇÃO   

11. O ambiente desperta a troca de informações 

entre professores e colegas 

1 2 3 4 5 

12. O ambiente deve dar um feedback para para 

o aprendiz durante a interação 

1 2 3 4 5 

13. Os links disponibilizados são pertinentes ao 

conteúdo para aprendizagem 

1 2 3 4 5 

14. Utilização de um método para esclarecimento 

de dúvidas 

1 2 3 4 5 

sobre o conteúdo           

MATERIAL DIDÁTICO   

15. Veracidade, precisão e apresentação 

equilibrada de ideias 

1 2 3 4 5 

16. O OVA é explicativo e de fácil entendimento 1 2 3 4 5 

17. As informações se apresentam de forma 

lógica e coerente 

1 2 3 4 5 

18. O estilo de redação é de fácil entendimento 1 2 3 4 5 

19. Apresenta alternativas de apresentação de 

informações como leitura, animações e vídeos 

1 2 3 4 5 

20. As mídias estão correlacionadas com o 

conteúdo e servem para complementar os textos 

1 2 3 4 5 

21. Possibilidade de usar em diferentes contextos 

de aprendizagem e com estudantes de diferentes 

origens 

1 2 3 4 5 

  

22. Recomenda o uso de ambiente virtual de aprendizagem como estratégia de 

ensino na graduação (  ) Sim  (  ) Não 

23. Estaria disposto a utilizar outros OVAs educativos (  ) Sim  (  ) Não 

24. Como você classifica seu conhecimento em Hipomineralização Molar 

Incisivo antes de iniciar as aulas no ambiente virtual (  ) Muito limitado (  ) 

Limitado (  ) Muito substancial (  ) Substancial (  ) Extenso 

25. Como você classifica seu conhecimento em Hipomineralização Molar 

Incisivo ao fim dos módulos no ambiente virtual (  ) Muito limitado (  ) Limitado 

(  ) Muito substancial (  ) Substancial (  ) Extenso 
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ANEXO 11  

CONSENTIMENTO INFORMADO PARA ESTUDANTES
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ANEXO 12 

CONSENTIMENTO INFORMADO PARA ODONTOPEDIATRAS 
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ANEXO 13 

DECLARAÇÃO DE PATROCÍNIO 

 

 

 


