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RESUMO

Este estudo experimental teve como objetivo e avaliar a usabilidade de um objeto
digital de aprendizagem (ODA; www.ufrgs.br/icdas; Luz et al., 2015 e Alves et al.,
2018) divulgado pelas midias sociais e associagdes profissionais relacionadas,
disponivel online para o ensino, treinamento e calibragcdo de examinadores para o
método visual de detecgao de lesdes de carie utilizando o ICDAS (International
Caries Detection and Assessment System). O ODA é uma ferramenta interativa na
forma de website com 60 questdes contendo fotos de dentes higidos e cariados,
deciduos e permanentes. O ODA foi divulgado online via midias sociais, para que
fosse utilizado tanto por dentistas quanto por estudantes de odontologia. Em um
ambiente ndo-controlado, os usuarios foram instruidos a preencher um questionario
sobre seu perfil profissional € um questionario de satisfagdo online apés completar o
ODA. Dados sobre o numero de sessdes usadas para completar o ODA e seu
tempo médio foram coletados pelo Google analytics. O questionario de satisfacao
abordou informacdes a respeito das seguintes caracteristicas: conteudo, interface,
personalizacao e aprendizado do usuario. Um total de 343 usuarios iniciou o ODA, e
175 completaram as 60 questdes e responderam ambos os questionarios. O ODA
foi mais usado por estudantes (79.6% dos usuarios). Os usuarios utilizaram 1,7
sessdes para responder o ODA em um tempo médio de 16 minutos e 30 segundos
cada sessdo. O questionario de satisfagdo mostrou que mais de 81,1% dos usuarios
achou que o ODA era exatamente o que esperavam e 89,7% achou o ODA util.
87,4% dos usuarios achou que o ODA ajuda a discutir o ICDAS com os colegas e
86,9% achou que o ODA ajuda a discutir o ICDAS com superiores, 84,0% relatou
qgue o ODA oferece resultados imediatos. O ODA foi mais usado para estudantes de
odontologia e a satisfagdo geral com o ODA foi de 84.6%. O estudo mostrou que o
ODA desenvolvido possui alta usabilidade para o ensino, treinamento e calibragao

de examinadores para a detecgao visual de lesdes de carie utilizando o ICDAS.

Palavras-chave: Carie Dentaria. Educagao a Distancia.



ABSTRACT

This exploratory research aimed to evaluate the usability and of a digital learning tool
(DLT; www.ufrgs.br/icdas; Luz et al., 2015 and Alves et al., 2018) marketed through
social media and professional associations related, available online for teaching,
training and calibration of examiners for the visual detection of caries lesions using
ICDAS. The DLT is an interactive website tool with 60 questions based on pictures of
both sound and carious deciduous and permanent teeth. The DLT was online spread
through social media in order to achieve dental students and dentists. In a non-
controlled environment, users were instructed to fill out a profile questionnaire and
an online satisfaction questionnaire after completing the DLT. Data on number of
sessions used to complete the DLT and its average time were collected through
Google analytics. The satisfaction questionnaire reported the following
characteristics: content, interface, personalization and user learning. A total of 343
users started the DLT, however 175 completed it and filled out both questionnaires.
The DLT was most popular among dental students (79.6% of users). Users spent 1.7
sessions to respond the DLT in an average time of 16 minutes and 30 seconds each.
Satisfaction questionnaire showed that over 81.1% of users found in the DLT exactly
what they expected and 89.7% found the DLT useful. Around 87% found that the
DLT helps discussing ICDAS with colleagues (87.4%) and superiors (86.9%), 84%
found that the DLT. The DLT was most useful to dental students and overall
satisfaction with the DLT was 84.6%. This study showed that the developed DLT has
high usability for teaching, training and calibration of examiners for the visual

detection of caries lesions using ICDAS.

Keywords: Dental Caries. Education, Distance.
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1 INTRODUGAO

A deteccdo de lesbes de carie € um elemento chave na prevengao e no
tratamento da doenca, e um desafio na odontologia (BADER E SHUGARS, 2004;
DINIZ et al., 2009). A lenta progressao da doenca permite que as lesdes de carie
sejam detectadas precocemente e controladas, possibilitando o correto manejo do
paciente por meio de medidas preventivas, evitando muitas vezes a intervengao
restauradora (PRETTY, MAUPOME, 2004; BADER, SHUGARS, 2006). Entretanto,
o diagndstico e o estabelecimento do plano de tratamento € um grande desafio para
os cirurgides-dentistas (ZANDONA, ZERO, 2006; RODRIGUES ET AL., 2008a).
Assim, métodos mais precisos e que apresentem bom desempenho diante de
minimas alteracdes minerais tém sido desenvolvidos para deteccéo e quantificacao
da lesdo de carie.

Diversos meétodos diagnosticos para lesdes de carie tem sido desenvolvidos
ao longo dos anos. Mesmo com novas tecnologias que agem como “scanners
dentais” como o DIAGNOdent pen, o método visual ainda é o mais universal para
deteccdo de lesbes de carie e € frequentemente usado na pratica clinica
(RICKETTS et al.,, 2002). Estudos comparando estas novas tecnologias e o
consagrado método visual demonstraram que usando um sistema como o ICDAS

(International Caries Detection and Assessment System (https://iccms-web.com))

mesmo lesdes incipientes podem ser detectadas com sucesso (UNAL et al., 2019).
Dentre muitos sistemas propostos (EKSTRAND et al., 1997; ISMAIL et al., 2007;
NYVAD et al., 1999), o ICDAS foi desenvolvido por um grupo internacional de
pesquisadores (ISMAIL et al.,, 2007) com o objetivo de padronizar o sistema de
detecgao visual e aumentar sensibilidade e diminuir subjetividade, melhorando a
reprodutibilidade do método (BRAGA et al., 2009). Um trabalho de Unal e
colaboradores (2019) avaliou que, embora alguns estudos mostrem um kappa baixo
para examinadores utilizando ICDAS, isso pode ser explicado pelas diferentes
experiéncias clinicas dos observadores e métodos inadequados de calibragao, o
que enfatiza a importancia de desenvolver um treinamento mais rigoroso para o
ICDAS.

O ICDAS foi elaborado baseando-se no principio de que o exame visual deve
ser realizado em superficies limpas, livres de placa e com atencédo a secagem das

lesdes e superficies para identificar lesdes iniciais (ISMAIL et al., 2007; EKSTRAND
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et al., 2007). O sistema consiste em 7 escores que permitem que a classificacdo da

condicdo de saude de um dente seja numericamente classificada e reflita a
severidade da doenca.

O e-learning € uma modalidade de ensino a distancia que possibilita a
autoaprendizagem, com a mediagdo de recursos didaticos sistematicamente
organizados, apresentados em diferentes suportes tecnoldgicos de informacao,
utilizados isoladamente ou combinados, e veiculado através da internet
(ROMISZOWSKI, 2003). Plataformas de e-learning podem funcionar de forma
sincrona ou assincrona. A entrega de conteudo de forma sincrona se refere ao e-
learning em que instrutores conduzem o aprendizado em tempo real e estudantes
recebem a informacdo de forma simultdnea e se comunicam diretamente com
outros estudantes. No método assincrono, a entrega de conteudo e seu
recebimento ndo ocorre ao mesmo tempo. Os estudantes sdo responsaveis pelo
seu ritmo de autoinstrucdo e aprendizado (RUIZ, 2006). O e-learning tem alta
aceitabilidade entre estudantes, pois promove ampla autonomia sobre como, onde e
qguando o aluno ira se dedicar ao processo educacional (CAMARGO et al., 2011).

Estudantes de graduacéao e pos-graduagao possuem como pratica corriqueira
a busca de informagdes na internet para suplementar sua educacao, utilizando-se
de recursos de tecnologia como modo de se preparar para testes, apresentagoes e,
especificamente na area médica, conhecer mais a respeito dos problemas
relacionados aos seus pacientes (FREHYWOT et al., 2013). O Blended Learning é
uma abordagem que combina a tecnologia e-learning com o tradicional treinamento
conduzido por instrutores, onde, por exemplo, uma aula ou demonstracido é
suplementada por um tutorial online (ROSSETT, 2002). Assim, combinando-se os
meétodos tradicionais de ensino com as novas tecnologias podemos obter resultados
mais eficientes de ensino.

Em termos de educagado, a area da saude hoje enfrenta alguns desafios,
como o pouco tempo disponivel para agregar aos curriculos todos os avangos deste
campo e, principalmente em paises subdesenvolvidos, a escassez de profissionais
€ cursos da area que possam suprir as necessidades dessas populagdes; assim o
e-learning funciona como uma ferramenta importantissima para melhorar a
eficiéncia, a eficacia e o acesso a informagao médica diante dessas dificuldades
pedagogicas (FREHYWOT et al, 2013; RUIZ 2006). A integracdo do e-learning a

educagao médica pode catalisar uma mudanga no sentido de se aplicar teorias de
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ensino para adultos, em que os educadores nao mais servirao como distribuidores

de conteudo, mas sim como facilitadores do aprendizado e avaliadores de
competéncia (RUIZ, 2006).

Um e-learning foi desenvolvido pela equipe ICDAS (TOPPING et al., 2008);
este dura 90 minutos e esta disponivel online em quatro linguas diferentes (Inglés,
Alemao, Portugués e Espanhol). No entanto, este e-learning ndo aborda o
treinamento dos examinadores para a utilizagdo desse escore, tendo em vista que
ele tem duracdo de 90 minutos, porém o tempo reservado para exercicio, onde ¢é
possivel classificar lesdes usando os diferentes cdédigos do ICDAS, é de apenas 5
minutos. Até o momento, o efeito do e-learning do ICDAS sobre a reprodutibilidade
e acuracia deste sistema foi pouco estudado. Estudo de Diniz et al. (2010) avaliou o
desempenho de estudantes de odontologia que utilizaram o sistema ICDAS para
detectar lesbes de carie oclusal em dentes permanentes, antes e depois do
treinamento com o e-learning. Os resultados mostraram que o e-learning contribuiu
para a melhora do desempenho das habilidades de diagnoéstico dos participantes do
estudo para a detecgao de lesdes de carie oclusal. Estudo de Rodrigues et al.,
(2013) avaliou o efeito do e-learning sobre a validade e a reprodutibilidade do
ICDAS na deteccdo de lesdes oclusais, realizado com dentistas, observou que,
apesar do ICDAS apresentar um bom desempenho na deteccao de carie oclusal, o
e-learning nao teve efeito estatisticamente significativo sobre o seu desempenho.
Os autores também concluiram que isto pode ter ocorrido devido ao pouco tempo
reservado para o exercicio do sistema de escores (apenas 5 minutos de exercicio).
No contexto do blended learning, este grupo de pesquisa criou, entdo, um ODA
(Objeto Digital de Aprendizagem), com 60 questdes para o treinamento da detecgao
de lesdes de carie pelo ICDAS; a ferramenta conta com 60 questdes, todas
contendo fotos de superficies de dentes deciduos e permanentes, sejam elas fotos
intra-bucais ou de dentes extraidos. Sobre cada fotografia indicando uma leséo de
carie foi elaborada uma questdo. Diversos tipos de questbes foram elaboradas:
questbes em que o usuario precisa responder o0 escore a qual uma lesao indicada
por flecha pertence, questdbes em que o usuario deve descrever a lesao
apresentada, questbes de simples e multipla escolha e de verdadeiro ou falso.
Durante a realizacdo, ao responder cada questdo o usuario tera duas tentativas
para acertar a pergunta. Se errar duas vezes, o usuario passara para a proxima

questao; ao final das duas tentativas o usuario recebera um feedback da questao. A
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qualquer momento € possivel acessar o resumo dos escores ICDAS e acompanhar

seu progresso. O ODA criado foi avaliado por um estudo laboratorial de Alves et al.
(2018) que concluiu que o uso de recursos digitais podem acelerar o treinamento
pré-clinico de estudantes de graduacdo, os preparando melhor para as atividades
praticas clinicas e um estudo clinico de Luz et al. (2015) que mostrou que o uso de
um recurso digital de treinamento aumenta a sensibilidade de estudantes de
graduacdo em odontologia em detectar lesdes de carie em uma populagdo de
criangas com baixa prevaléncia da doencga e pode ajudar os estudantes no processo
de aprendizagem dos scores do ICDAS.

Dessa forma, torna-se necessaria a disponibilizacdo de um objeto digital de
aprendizagem (ODA) voltado ao ensino, treinamento e calibragdo de examinadores
que seja passivel de ser modernizado, intuitivo e de facil acesso, para

complementar o e-learning do ICDAS ja existente.
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2 OBJETIVOS

Disponibilizar e avaliar a usabilidade, de um objeto digital de aprendizagem

(ODA) para exame visual de detecgao de carie utilizando o ICDAS.
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3 ARTIGO CIENTIFICO

Development and usability of a digital learning tool for ICDAS

J. Toniolo, J.A. Rodrigues?

'Master Program in Dentistry, Federal University of Rio Grande do Sul, Porto Alegre,
Brazil; ? Associate Professor of Pediatric Dentistry, Federal University of Rio Grande

do Sul, Porto Alegre, Brazil.

Abstract: This exploratory research aimed to evaluate the usability of a digital
learning tool (DLT; www.ufrgs.br/icdas; Luz et al., 2015 and Alves et al., 2018) for
learning, training and calibration of examiners for the visual detection of caries
lesions using ICDAS. The DLT is an interactive website tool with 60 questions based
on pictures of both sound and carious deciduous and permanent teeth. The DLT was
online spread through social media in order to achieve dental students and dentists.
In a non-controlled environment, users were instructed to fill out a profile
questionnaire and an online satisfaction questionnaire after completing the DLT.
Data on number of sessions used to complete the DLT and its average time were
collected through Google analytics. The satisfaction questionnaire reported the
following characteristics: content, interface, personalization and user learning. A total
of 343 users started the DLT, however 175 completed it and filled out both
questionnaires. The DLT was most popular among dental students (79.6% of users).
Users spent 1.7 sessions to respond the DLT in an average time of 16 minutes and
30 seconds each. Satisfaction questionnaire showed that over 81.1% of users found
in the DLT exactly what they expected and 89.7% found the DLT useful. Around 87%
found that the DLT helps discussing ICDAS with colleagues (87.4%) and superiors
(86.9%), 84% found that the DLT provides immediate results and 84.6% reported the
higher level of satisfaction with the DLT. The DLT was most useful to dental students
and overall satisfaction with the DLT was 84.6%. This study showed that the
developed DLT has high usability for teaching, training and calibration of examiners

for the visual detection of caries lesions using ICDAS.

Keywords: Dental Caries. Distance, Education.
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Introduction

Caries lesions detection is a key element in preventing and treating the
disease and a challenge in dentistry."? The disease’s slow progression allows
lesions to be early detected and controlled, allowing patient management though
preventive measures, avoiding restorative intervention.?*

The International Caries Detection and Assessment System (ICDAS) was
developed by an international research group® aiming to standardize the detection
system of caries lesions and increase its sensibility and lower its subjectivity,
improving the methods reproducibility.® Its principle is that visual examination should
be conducted in clean, free of plaque surfaces and with drying of lesions and
surfaces to identify initial lesions.®>’ The system consists in 7 scores, that allow the
health condition of a tooth to be numerically classified and reflects the severity of the
disease. Although some studies show a low kappa value for examination using
ICDAS, it may be explained by different clinical experiences of the observers and
inadequate calibration methods® which highlights the importance of developing better
ICDAS training.

The distance teaching modality (E-learning) allows self-learning, with
mediation through systematized and organized didactical resources, available in
different forms of technological support.® E-learning platforms may be synchronous
or asynchronous. Synchronous content delivery happens through real-time
simultaneous communication. In asynchronous content delivery, the transmission
and receipt of information do not occur simultaneously, the learners are responsible
for pacing their own self-instruction and learning."® Blended learning combines the e-
learning technology with traditional instructor led training."

An e-learning was developed by the ICDAS team'?; it lasts 90 minutes and it
is available online in four different languages. However, this e-learning does not
include an extensive training session. In the context of blended learning, a Digital
Learning Tool (DLT) with 60 photo-based questions was created and further
evaluated through an in vitro™ and a clinical study'*. The authors concluded that the
use of this digital resource can speed pre-clinical training and increases sensibility of
dental students in detecting caries lesions even in a low prevalence child population,
helping in learning ICDAS scores. According to ISO (International Organization for

Standardization) usability is the extend to which a product can be used by specified
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users to achieve specified goals with effectiveness, efficiency and satisfaction in a

specified context of use.” However, it is necessary that this DLT, created for
learning, training and calibration of examiners, be intuitive, of easy access and easily
modernized to complement the ICDAS e-learning. Therefore, this practice-based

research aimed to evaluate the usability of a DLT (www.ufrgs.br/icdas) for learning,

training and calibration of examiners for the visual detection of caries lesions using

ICDAS in a non-controlled environment.

Methods

Development of the Experimental Digital Learning Tool'*

Pictures, both clinical and from extracted teeth, were taken, showing caries
lesions in different severity stages. After photo cropping, a researcher with ICDAS
experience classified the selected lesions.

Initial slides had a brief ICDAS presentation and included the technical
instructions to execute the DLT, as well as a video tutorial. During the 60 questions
resolution, elaborated in several formats, the user could amplify the image,
improving detail visualization. Users have two chances to correctly respond a
question and had access to its previous answers during all tool duration. In the end,
users had access to a feedback with all answers commented and its final score.

The DLT was created using the software Wondershare Quizcreator version
4.2.0. (trial), in digital format that could be converted into a HTML (HyperText
Markup Language) page to be visualized in any browser. The DLT in this format
have been tested in two previous studies, in an in vitro' and in a clinical design™.

The tool has 60 questions based on pictures of both permanent and primary
teeth. To each picture a question was elaborated, being them: questions in which the
user has to answer the score of a lesion indicated by an arrow, questions to describe
the presented lesion, simple or multiple choice questions and true or false ones.
During testing, users have two shots to correctly answer a question, when shots run
off, the user gets the question’s feedback. At any given moment it is possible to
access the ICDAS summary and the progress report.

The development of the experimental digital learning tool was approved by
the ethics committee of Federal University of Rio Grande do Sul number
09661012.0.00005327.
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Modernizing the Digital Learning Tool

The experimental DLT quickly became obsolete, not being possible to be
accessed from many computers and internet browsers. The new DLT was created in
a partnership with NAPEAD (Pedagogical Support to the Distance Education
Nucleus) programmed with Yii2 framework, converted to a HTML site and hosted at

the following address: www.ufrgs.br/icdas. The DLT was marketed through social

media and related professional associations.

Changes in format were made. Initial pages of the DLT describe the technical
instructions and its resources followed by the ICDAS scores table. While accessing
the DLT, the user can return to the ICDAS scores table at any moment, by clicking in
a button. Users have two chances to correctly respond each question, and after that,
they are obligated to move on to the next; a feedback with the answers explanation
becomes available after the user responds correctly or wrongly twice a question.
Users can at any moment visualize a list with their progress, where the questions
that were answered right are highlighted in green and the wrong answers in red.
Users can also leave the DLT at any moment by clicking “logout’ so they can return
later to the same question where they stopped.

After the 60 questions are completed, the users were invited to respond a
questionnaire (Wang, 2003) about their satisfaction with the DLT. Only after the user
responds to it, a certificate with its final percentage of correct answers becomes

available. (Figure 1)
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LOGIN
PROFESSIONAL INFORMATION QUESTIONNAIRE

TEXT TUTORIAL

ICDAS SCORES SUMMARY

QUESTIONS 1-60
2 TRIES PER QUESTION

AYVININNS 3H00S
Svadl 3HL Ol SS30JV

PROGRESS REPORT

ACCESS TO THE DESCRIPTIVE FEEDBACK

SATISFACTION QUESTIONNAIRE

CERTIFICATE

Figure 1. Digital learning tool for ICDAS diagram.

Evaluation of the Digital Learning Tool

A wide number of data was collected, which was available in the website
administrative page. After logged in, users filed a form with personal and
professional questions to characterize our sample as follows: Google analytics data
about number users, number of session and its average time were also used.

Users were invited to fill a questionnaire after they completed the DLT, which
unlocked their certificate. A modified Wang (2003)'® (APENDICE 1) questionnaire
relating the following characteristics was chosen: content, learner interface,
personalization and learner community. The original Wang questionnaire was
composed of 26 questions and its final version had 17. It was used as a base and we

used the questions that were most relevant to our study. Users rated the questions
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from 1-5, being 1 the lowest level of satisfaction with the item described and 5 the

highest.

Results

Sample Description

MASTERS PhDs

6.12% > 4.66%
DENTISTS

9.91%

STUDENTS /
79.30%

Figure 2. Percentage of users categorized by level of instruction.

Most users identified theirselves with the female gender (245) and the rest
identified theirselves with the male gender (98). Out of 343 users that began the tool,
79.9% were undergraduate students and 20.1% dentists (9.91% were clinicians and
specialists, 6.12% hold masters and 4,66% PhDs degrees). In the Figure 2,
specialists were included in the “dentists” group. Students were also our highest
number of finishing learners (130) and our highest number of responders to the
satisfaction questionnaire. It has been noticed that sometimes, in a specific period of
time, a high number of students from the same level in dentistry school responded to
the DLT in a row. When that happened, it can be hypothesized that a teacher was
using the DLT as an extra-class activity.

Figure 3 shows the number of users who declared an area of expertise. Not
all professionals declared an area. Pediatric Dentistry (73), Public Health (17),
Cariology/Operative Dentistry (13), Orthodontics (11), Protesis (6), Endodontics (5),
Radiology (3), Education (2), Hospital Dentistry (1), Periodontics (1), Dental
Materials (1), Estomatology (1) and Speech Therapy (1).
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Area of Expertise

Speech Therapist
Estomatology
Dental Materials
Periodontics
Hospital Dentistry
Education
Radiology
Endodontics
Protesis
Orthodontics
Cariology/Operative Dentistry
Public Health
Pediatric Dentistry

Figure 3. Number of users who declared a certain area of expertise

Total evasion rate was 50%, and we considered all users that did not finish all
60 questions. Evasion rate per group was 52.38% for students, of 37.5% for dentists
who have a PhD, 47.79% for dentists with a master’s degree; all dentists (including
specialists) with no master’'s degree or PhD finished all 60 questions. Comparing
data from Google analytics and that collected by our site, there were 209 users that
visited the website but did not even go through the login page.

Average time of session per user was 16 minutes and 30 seconds each. This
represents that, once a learner was in the site, he would stay active for this time and

then proceed to do something else in his computer.

User’s Satisfaction

Our satisfaction questionnaire asked users to rate questions from 1-5, 5 being
the highest level of satisfaction regarding the matter asked about.

Table 2 shows each question of our questionnaire with the e-learning
satisfaction factor it represents and the percentage of users who rated the factor with
5.



Question

Factor

% of users that
rated the

question with 5

Q1. The e-learning system is easy to | Learner interface 85.2%
use.

Q2. The e-learning system is user-| Learner interface 68.8%
friendly.

Q3. Content presented through the | Learner interface 75.6%
platform is easy to understand.

Q4. Operational system is stable. Learner interface 79%
Q5. The e-learning system makes it | Learner interface 79%
easy for you to find the content you

need.

Q6. The e-learning system makes it Learner 87.4%
easy for you to discuss questions with community

other students.

Q7. The e-learning system makes it Learner 86.9%
easy for you to discuss questions with community

your teachers.

Q8. The e-learning system makes it Learner 80.7%
easy for you to share what you learn community

with other learners.

Q9. The e-learning system provides up- Content 85.8%
to-date content.

Q10. The e-learning system provides Content 81.1%
content that exactly fits your needs.

Q11. The e-learning system provides Content 89.7%
useful content.

Q12. Operational system offers learners | Learner interface 85.8%
a safe place to train.

Q13. The e-learning offers immediate Content 84%

results.

20
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Q14. The e-learning system enables | Personalization 80.1%

you to learn the content you need.

Q15. The e-learning system enables | Personalization 79%

you to control your learning progress.

Q16. The e-learning system usefully | Personalization 80.7%
records your learning progress and

performance.

Q17. Overall, what's your satisfaction - 84.6%

rate with the e-learning?

Table 1. Questions composed Wang’s questionnaire. Each question in a Wang'’s

qguestionnaire represents one of four factors that cause e-learner satisfaction.

Discussion

The greatest outcome of this study was developing a DLT to complement the
ICDAS training. Given the number of people we reached with our DLT (552), we
hope e-learning continues to have growing impact. This highlights the worldwide
necessity for a device to complement the ICDAS training. Since we created an
asynchronous platform, fit to be easily modernized, we will not have operational
difficulty to translate and then validate it to other languages.

Undergraduate students looked like the most interested group in the DLT.
Other than that, we can see that the higher the professional level, the less interesting
the DLT is, since doctors were our lowest audience. In the profile area, students may
respond in which period of dentistry school they are; when a wide number of
students in the same course period responded to the DLT in a row, it lead us to
believe that a teacher was using the tool to apply blended learning, so the DLT
functioned as an extra class activity for undergraduate students to train their
diagnostic abilities. A study conducted by Frehywot and partners'’ evaluated several
studies comparing blended learning with traditional approaches and found that in all
studies blended learning presented either promising results or no statistically
significant difference in outcomes between the different modalities. This evaluation
also indicated that blended learning is effective for conveying medical knowledge

and develop practical competences, for example, detecting caries lesions and
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classifying them. It was observed that not all users that completed the DLT (made

through the 60 questions) responded to the satisfaction questionnaire (9 in total). As
reported by other study'® it is easier to motivate learners to gain knowledge than to
contribute to a research study. Our low, but still present, number could be explained
by our hypothesis that many undergraduate students that used our DLT were
encouraged by their professors to use it as an extra-class activity, and, therefore,
professors may have asked them to send the final certificate as proof.

We considered the evasion rate of 50% high. This may be due to the length of
the tool, which was composed by 60 questions. Also, the user interface factor had
the lowest scores in our satisfaction questionnaire. The fact that 209 people who
visited the site did not feel the will to start the DLT may represent that we need to
invest our efforts in better design and a more appealing layout. The users of our DLT
used sessions of average 16 minutes and 30 seconds each to complete the tool; this
represents the average time a user was actively interacting with the site, responding
the questions, reading feedback and visiting the ICDAS resume. This was expected
since it is known that the average student has an attention span between 10 and 20
minutes'®. Users that finished the tool had great interest in doing so, since they
would go back even after taking a break. We can also input that maybe a shorter
DLT would have a lower evasion rate. Lowering the number of questions should be
considered, but it can be risky since this method, with this number of pictures and
this exact number and format of questions already had its learning efficacy assessed
by two studies (Alves et al., 2018, Luz et al., 2015).

The methodological challenges of developing the DLT were not few. As
dentists, we don’t have the technological knowledge to program the site or know
what we could expect from the platform in terms of data gathering and processing.
We had support from NAPEAD, which is a free tech advisory that Federal University
of Rio Grande do Sul makes available for its students to create distance learning
content.

As it is, all e-learning tools have its limitations. To assess the activity status of
a caries lesion three factors should be considered: plaque accumulation, visual
appearance (opacity) and tactile feeling (roughness) when the lesion is probed.” In
this context, activity assessments would not be possible using any DLT.

It was overdue that a DLT to complement the ICDAS training was developed

and became available online; we had greater reception and a higher interest from
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the public than expected. It's an obvious conclusion that our DLT, in the format it was

made, was mostly important for teaching ICDAS in dentistry school, as a tool for
blended learning. This type of exploratory research was really eye-opening to some
usability issues we could not perceive in previous studies in controlled environments
and this way we can continue to improve our DLT to better fit e-learners’ needs and

hopes.

Conclusion
It can be concluded that, usability goals of the DLT for the visual detection of
carious lesions with ICDAS were met and global satisfaction reported was high, in a

non-controlled environment.
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3 CONSIDERAGOES FINAIS

O desenvolvimento de um ODA para treinamento de deteccéo de lesbes de
carie pelo ICDAS se fazia necessario para incrementar a capacidade de alunos de
graduacéao e profissionais em termos diagndésticos. O ODA foi muito bem recebido
pelos usuarios no formato em que foi feito e deve seguir sendo atualizado conforme
os resultados vistos neste trabalho. O ODA atingiu os objetivos em termos

usabilidade e satisfagao nesta analise em um ambiente nao controlado.
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APENDICES

APENDICE A - QUESTIONARIO MODIFICADO DE WANG

A ferramenta de educacao a distancia é facil de usar.

A ferramenta € intuitiva.

O conteudo apresentado pela ferramenta é facil de entender.

O sistema operacional da ferramenta é estavel.

E facil encontrar o contetido que vocé busca na ferramenta.

A ferramenta auxilia na discussao do assunto com seus colegas.

A ferramenta auxilia na discussao do assunto com professores ou usuarios mais

experientes que voceé.

Q8:

A ferramenta faz com que seja possivel para vocé compartilhar o que vocé

aprende com seus colegas.

Q9:

A ferramenta possui conteudo atualizado sobre deteccédo de lesbes de carie

utilizando o ICDAS.

Q10: O conteudo que a ferramenta apresenta é exatamente o que vocé procurava.

Q11: O conteudo foi util para vocé.

Q12: O sistema operacional da ferramenta oferece um ambiente seguro para fazer

seu treinamento.

Q13: A ferramenta lhe oferece resultados imediatos.

Q14: A ferramenta permitiu que vocé aprendesse o que precisava aprender.

Q15: A ferramenta permite que vocé controle seu proprio aprendizado.

Q16: A ferramenta registra seu progresso e desempenho de forma util para vocé.

Q 17: No geral, qual seu grau de satisfagcdo com a ferramenta
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ANEXO A - TERMO DE APROVAGAO NO COMITE DE ETICA E PESQUISA
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uiversioane revenss  REITORIA DE PESQUISA -

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: DESENVOLVIMENTO DE UM PROGRAMA PARA TREINAMENTO NA DETECCAO
VISUAL DE LESOES DE CARIE UTILIZANDO O SISTEMA ICDAS

Pesquisador: Jonas de Almelda Rodrigues

Area Temética:

Versdo: 4

CAAE: 09661012.0.0000.5347

Instituigo Proponente: Universidade Federal do Rlo Grande do Sul

Patrocinador Principal: Financlamento Préprio

DADOS DO PARECER

Namero do Parecer: 502.250
Data da Relatoria: 17/10/2013

Apresentagio do Projeto:

Retorno de diigéncia (3)

A carie é uma doencga de progressio lenta, cujo diagnéstico precoce & um desafio na Odontologla . O
exame visual é o mals utllizado, mas apresenta limitagdes como a sensibikdade e a subjetividade do
examinador, os quals podem levar & subestimagdo da Incldéncia de cane. Diversos sistemas tém sido
sugerido para auxiliar na detecgéio, entre eles o sistema ICDAS (International Caries Detection and
Assessments System (hitp:/;Mwww.lcdas.org) com o Intulto de padronizar a detecglo visual e aumentar a
sensibllidade. Esse sistemna consiste de 7 escores gue permite que a condigdo de salde de um dente e,
recentemente, modelos de aprendizado a disténcia (e-leaming) tem sido utilizados para o treinamento neste
sistema. O e-learning disponivel para o sistema ICDAS n&o aborda o treinamento dos examinadores para a
utilizagho do escore. A utllizag8o de um objeto digital de aprendizagem poderia ser utilizado para o
preenchimento desta lacuna existente no método e-leaming.

Objetivo da Pesquisa:
O objetive deste projeto & desenvolver e avallar um objeto digital de aprendizagem (ODA) para o
trelnamento e-learning no sistema ICDAS.
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Avaliagéo dos Riscos e Beneficlos:
Apbs as modificagdes para minimizar os risces, a relacfo risco/beneficlo encontra-se adequada

Comentérios e Consideragdes sobre a Pesquisa:

Apés o desenvolvimento do ODA, o mesmo devera ser avakado com relagio ao seu desempenho. O cdlculo
amostral fol baseado nos resultados obtidos no estudo In vitro de Rodrigues et al. (2013) realzado com
clrurgides dentistas fixando-se ;=0,05, 8=0,20 e 20% de drop out.

Para Isso, 30 alunos do 7° semestre do curso de graduagio em Odontologla serfo convidados a participar
voluntariamente da pesquisa.

Quinze paclentes de 6 a 12 anos de Idade que constam na lista de espera para atendimento na Clinica
Infanto-Juvendl da Faculdade de Odontologla da UFRGS ser&o examinados pelo nimero maximo de alunos
voluntarios por um perfodo de aproximadamente 2 horas (perfodo em que normalmente dura uma consulta
de rotina na Clinica Infanto-Juvenil). No entanto, o exame seré Interrompido mediante qualquer
manifestagdo verbal ou fisica de desconforto

do paciente ou de seu acompanhante, 0s quals poderio a qualquer momento Interromper o exame. Os
alunos realizar&o exames dinico-visuals destes pacientes, classificando todas superficles dentérias dos
dentes declduos e permanentes de acordo com o ICDAS. Este exame servird também como Informacio
necessana para o correto encaminhamento do paclente de acordo com a severndade do seu caso (curso de
graduacfo ou pés-graduacgio).

Seréo excluldos os participantes que ndo concordarem em participar da pesquisa e

aqueles que de alguma forma possam & ter tido contato com ICDAS anteriormente, além dos padentes que
demonstrarem o minimo desconforto durante os exames. Serd orientado aos paclentes e responsavels que
0s mesmos, apts 0s exames sero encaminhados para atendimento na Clinica mediante disponibllidade de
vaga e de acordo com o andamento do semestre |etivo.

Sete dias apés o primeiro exame, todos os paclentes serdo reexaminados da mesma maneira como fol
reallzado o primelro exame. Novamente, mediante qualquer sinal de desconforto manifestado pelo paciente,
o exame sera interrompldo. Espera-se, nesse momento, que 0s alunos j& possam dar seguimento ao correto
encaminhamento dos 15 paclentes examinados. No entanto, Isso dependerd da logistica a ser organizada
apds a aprovacgio do projeto e de acordo com o andamento do semestre letivo.

Dessa forma, poderd ser calculada a validade dos métodos de ensino (antes e depols do emprego das
metodologlas) e a repredutibilidade dos examinadores dentro dos diferentes grupos. Por razdes éticas, apds
o término dos exames dos paclentes, os examinadores pertencentes ao grupo |l (controle) também
realizar8o o treinamento utilizando a assoclagdo das metodologlias
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empregadas (semelhante ao que fol realizado pelo grupo I1).

Tedos os pacentes serdo encaminhados para atendimento na disciplina de Clinica Infante-Juvenll, seja para
consultas de manutengio no caso de paclentes sem necessidades de tratamento ou seja para realzagdo de
procedimentos, tanto n&o Invasivos guanto Invasivos, dependendo da sua necessidade Individual verificada
nos exames realizados.

Consideragbes sobre os Termos de apresentagio obrigatéria:

adequados

Recomendacdes:

Conclusdes ou Pendéncias e Lista de Inadequagdes:

Apds as modificagdes apresaentadas, o projeto encontra-se adequado para aprovagio

Situagao do Parecer:

Aprovado

Necessita Apreciagio da CONEP:

Nio

Consideragbes Finals a critério do CEP:

Apds as modificagdes apresantadas, o projeto encontra-se adequado para aprovagdo
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