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Abstract
Dental trauma affects mainly children, and when they are at school; immediate action im-
proves its prognosis. 
Objective: To evaluate the implementation of a virtual tool describing the immediate ac-
tions to take when children sustain traumatic dental injuries. The tool was included in the 
nationwide ICT network called Educational Connectivity in Basic Computing for Online 
Learning (Ceibal network). 
Methodology: A multi-method action-research design was developed. The qualitative analysis 
was conducted applying descriptive statistics and the quantitative analysis, grounded theory. 
Results: A total of 138 responses were received: 92% women, 51% from Montevideo 
schools, and 13% from rural schools. Four categories were identified in how the situation 
was addressed. No significant differences were found in people’s opinion of the virtual pro-
tocol (web application) when comparing the type of school or location. Regarding satisfac-
tion with the training received, 75% rated it ≥8 (scale 1–10). 
Conclusions: Including ICT in activities that promote oral health was positively valued by 
stakeholders.

Keywords: Information and Communication Technologies (ICT), health promotion, den-
tal trauma, Ceibal network.
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Introduction
A high percentage of traumatic dental injuries 
occur in children and when they are at school. 
Having the necessary knowledge to act imme-
diately significantly improves the health prog-
nosis of traumatized teeth (1). The Department 
of Pediatric Dentistry of the School of Den-
tistry, Universidad de la República (UdelaR) 

implements various activities for children and 
adolescents in oral health education, promo-
tion, and prevention through different com-
munication channels. Innovation in education 
is a change process that aims to validate and 
transform education to improve the living 
conditions of individuals and their commu-
nities. The 21st century has been labeled as 
the information age or society (2) because peo-

Resumen  
Los traumatismos dentarios se producen 
principalmente en la edad y ámbito escolar; 
el accionar inmediato mejora su pronóstico. 
Objetivo: Evaluar la implementación de 
una herramienta virtual que describa las 
acciones inmediatas a ejecutar ante lesiones 
traumáticas dentarias en niños a través del  
Plan de Conectividad Educativa de Infor-
mática Básica para el Aprendizaje en Línea, 
red informática de alcance nacional. 
Metodología: Se desarrolló un diseño de 
investigación-acción, multi método. Para 
el análisis cuantitativo se aplicó estadística 
descriptiva y teoría fundamentada para el 
cualitativo. 
Resultados: Se recepcionaron 138 respues-
tas, 92% mujeres, 51% escuelas de Monte-
video, 13% rurales. Se diferenciaron 4 ca-
tegorías en la resolución de la situación. La 
percepción sobre claridad del protocolo no 
mostró diferencias significativas según tipo 
de escuela ni localización. El 75% valoró 
con  ≥8 (escala 1-10) su satisfacción con la 
capacitación recibida. 
Conclusiones La incorporación de
las TIC en actividades de promoción de sa-
lud bucal fue valorada positivamente desde 
los propios actores.

Resumo
Os traumatismos dentários se produzem 
principalmente na idade e âmbito da esco-
la; uma açao imediata melhorará seu prog-
nóstico. 
Objetivo: Avalie sua implementação uma 
ferramenta virtual que descreva as ações 
imediatas a serem tomadas diante de lesões 
traumáticas em crianças por meio do Pla-
no Básico de Conectividade Educacional de 
Computação para Aprendizagem Online, 
uma rede nacional de computadores. 
Metodologia: Foi desenvolvido um projeto 
de pesquisa-ação multi-método. Para a aná-
lise quantitativa, foram aplicadas estatísticas 
descritivas, e teoria fundamentada. para o a 
qualitativao. 
Resultados: Foram recebidas 138 respostas, 
92% mulheres, 51% escolas de Montevi-
déu, 13% rurais. 4 categorias foram diferen-
ciadas na resolução da situação. A percep-
ção de clareza do protocolo não apresentou 
diferenças significativas conforme o tipo de 
escola ou localidade. 75% avaliaram sua sa-
tisfação com o treinamento recebido como 
≥8 (escala de 1 a 10). 
Conclusões: A incorporação das TIC nas ati-
vidades de promoção da saúde bucal foi va-
lorizada positivamente pelos próprios atores.

Palabras clave: Tecnologías de la Información 
y la Comunicación (TIC), Promoción de sa-
lud, Traumatismos dentarios, Red Ceibal.

Palavras-chave: Tecnologias da Informação 
e Comunicação (TIC), Promoção da Saúde, 
Trauma Dental, Rede Ceibal.
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ple are immersed in an information environ-
ment or ecosystem (3) that floods everyday life, 
among other reasons. Information is essential 
in new societies, and digital technologies are 
used for developing, disseminating, and ac-
cessing this information. We live in two sce-
narios simultaneously: the material, physical 
and sensory reality, and the virtual experiences 
provided by multiple digital devices (Inter-
net, mobile telephony, video games, networks, 
tablets, digital TV, etc.). Therefore, digital 
culture is a crucial socialization scenario for 
21st-century individuals and requires citizens 
to be trained throughout life due to its con-
stant transformation in content and form. The 
International Dental Federation (IDF, Vision 
2020) (4) states that “ICT is spreading quickly 
on a global scale,” and therefore, “E-Health” 
is rapidly becoming a reality. E-health makes 
it possible to strengthen the collaboration 
among professionals, help disseminate health 
promotion and disease prevention messages 
electronically, and promote universal access 
to vocational training through virtual learning 
tools. 
Uruguay has a nationwide ICT network called 
Educational Connectivity in Basic Computing for 
Online Learning (Ceibal network) (5). It is a so-
cio-educational project created through Exec-
utive Decree No. 144/007 of 18/Apr/2007. It 
aims to conduct studies, provide a laptop com-
puter to every school and public-school teach-
er, train teachers to use this tool, and promote 
innovative educational projects. 
Innovation in education is a change process 
that aims to validate and transform education 
to improve the living conditions of individuals 
and their communities. Progress has been made 
in the training of teaching and non-teaching 
staff in study centers. However, this oral health 
training remains insufficient and can be im-
proved, and ICT tools have proven to be valid 
for this purpose. The evolution of the education-
al model does not simply entail new resources 
in the classroom but also requires changes in 

teaching beliefs and practices. Following Adell 
and Castañeda (6), the new professional com-
petencies involve selecting and reusing digital 
resources, creating and managing online teach-
ing environments and materials, curating and 
evaluating learning on an ongoing basis, and 
implementing professional collaboration and 
exchange with other teachers in the network. 
Valverde-Berrocoso (7) states that in addition to 
these competencies, new teaching professional-
ism also implies accepting paradigmatic chang-
es in beliefs, methodologies, and practices to 
shape emerging pedagogies and rethink initial 
teacher training in the field of educational tech-
nology.
This work aims to evaluate the implementation 
of a virtual tool describing the immediate ac-
tions to take when children sustain traumatic 
dental injuries. The tool was included in the 
nationwide IT network called Educational Con-
nectivity in Basic Computing for Online Learning 
(Ceibal network).

Methodology
The methodological design involved a mixed 
(quantitative-qualitative) strategy —a focused 
multi-method— which interprets its object of 
study through a naturalistic approach, consider-
ing the teachers’ perspective as the central pillar. 
Sampieri (8) states that mixed research methods 
integrate quantitative and qualitative method-
ologies to obtain a fuller picture of the phe-
nomenon without losing its original structures 
and procedures or undergoing adaptations or 
alterations. According to Sampieri’s classifica-
tion, this work is a research-action model from 
a technological, non-participating perspective 
within sequential transformative studies. The 
researcher raises a problem and uses technology 
to build a tool to solve such a problem (8). De-
scriptive statistics were applied to analyze quan-
titative data (9), and grounded theory was used 
to analyze qualitative data (10).
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The study targeted teachers in public schools 
using the Ceibal network. The participants were 
teachers who graduated from Uruguayan teach-
er training institutions (Institutos Normales, de 
Profesores Artigas-IPA or similar) and worked at 
public schools when the research was conduct-
ed. They gave their consent and answered the 
survey. 
This study complies with Decree 379/008 and 
Ordinance 2010 (IMPO - Regulations and le-
gal notices of Uruguay) (11), has the institutional 
support of the School of Dentistry, UdelaR, the 
authorization of the National Administration 
of Primary Education (ANEP), and the ap-
proval of the Ethics Committee of the School 
of Dentistry, UdelaR (file No. 198/16). The 
teachers’ consent was requested, highlighting 
the freedom to withdraw from the study at any 
stage. A code system was used for identity pro-
tection.

The study was conducted in three phases.
1) Diagnosis of the situation. The Ceibal net-
work newsletter provided teachers with a brief 
description of the project, the informed con-
sent form, and the research tool including three 
sections: i) informed consent, ii) demographic 
information (age, sex, years of teaching experi-
ence, type of school (urban, rural), among oth-
ers, and iii) life story regarding dental trauma in 
the school environment.
2) Developing and publishing the virtual ed-
ucational resource that provides guidelines on 
what to do when a child sustains a traumatic 
dental injury.
We designed a virtual protocol that describes 
the immediate actions to take when a child 
sustains a traumatic dental injury. The proto-
col was made available to teachers through the 
Ceibal network. We took the International As-
sociation of Dental Traumatology Guidelines 
(IADT) and modified and adapted them to 
suit our target population, selecting theoreti-
cal content and new visual aids. The language 
was adapted, and specific charts and drawings 

were designed. The contents were organized 
following Watson, Pavlov, and Skinner’s be-
havioral learning theory (12). The application’s 
presentation was written by the Director of 
the Uruguay Educa Program, CEIP, ANEP, 
cited: http://www.dravgv.com/traumadental/.
3) Exploratory study of teachers’ perceptions 
of the technological resource implemented and 
degree of satisfaction through a Likert-type 
four-question survey. Teachers were asked to 
apply a scale of 1 to 10 to assess the procedure 
in terms of agreement, functionality, accessibil-
ity, content, design, and degree of satisfaction 
regarding the information received to solve the 
problem. A fifth open-ended question captured 
the intensity of respondents’ feelings and emo-
tions.

Results and discussion
A total of 138 teacher responses were received 
over nine months (from August 2018 to May 
2019). 

Demographic characteristics of the popula-
tion under study 
Women accounted for 92% of the respons-
es (127), in line with the 2014-2015 nation-
wide census of the Education Training Coun-
cil [Consejo de Formación en Educación] (13), 
which reported that 70% of teachers are wom-
en. Of the 138 participating teachers, 68% 
have been teaching for 20  years or less; 35% 
for 10 years or less; 33% between 11 and 20 
years; 19% between 21 and 33 years; and 13% 
between 31 and 40 years. López de la Madrid 
(2013) (14) identified age as a determining fac-
tor for teachers and new technologies in a study 
conducted in Mexico. She reports that 57% of 
the 22-30 age group stay updated with technol-
ogy, while 46% of the respondents over 50 do 
so only when they need to learn a new appli-
cation. In our study, 70% of respondents have 
been teaching for 20 years or less. Therefore, 
we can deduce that this group pays more atten-
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tion to the innovations uploaded to the Ceibal 
website and are more motivated to exchange 
and contribute their visions and knowledge 
in the platform. Regarding the type of school 
and location, ICT seems to be the cornerstone 
that will reverse the traditional isolation rural 
schools have faced for decades (Morales) (15). 
Lorenzo and Santos (16) state that rural areas are 
still not on an equal footing regarding the num-
ber of social, cultural, and educational resourc-
es and activities. While staffing and acceptabil-
ity appear to be adequately covered, some areas 
lack full accessibility, and adaptability remains 
a pending subject. This study shows a balance 
regarding the location of the schools where 
respondents work (51% Montevideo-capital, 
and 49% outside the capital). However, there 
is a high percentage (87%) of urban schools 
among the total number of respondents. These 
data are relevant because the Ceibal Plan (17) re-
ports that rurality lags in terms of the number 
of users and connection quality when analyzing 
the ICT–territory connection. In other words, 
there is an unfavorable digital divide that iso-
lates deep rural areas and which decreases with 
greater urbanization. The Ceibal network has 
provided Internet access and the appropriate 
equipment to populations isolated in the past. 
A high percentage of teachers (96%) wished to 
receive more information on oral health. We 
agree with Pareskeva and Olivera (18) that it is 
not enough to saturate classrooms with tech-
nology. Instead, we need to effect a profound 
change in the pillars of the education system. 
It is essential to understand that other social 
dynamics are replicated within classrooms and 
determine new ways of interacting with knowl-
edge; teachers need to know, recognize and par-
ticipate in these methods to design contextual-
ized teaching situations. 

Teachers’ experiences of dental trauma in the 
school environment
Of the 138 respondents, 74 report experi-
encing one or more situations where children 

sustained traumatic injuries to both tempo-
rary and/or permanent teeth (fractures, dis-
locations, etc.) and soft tissues (lacerations or 
contusions).  We analyzed and classified the 
stories into four categories of solutions in the 
school environment: 1) emergency measures 
(21 responses); 2) emergency medical services 
(EMS) were called (28); 3) a dentist was called 
(25); and 4) a family member of the injured 
child was called (25 responses). Additionally, 
two cross-cutting categories emerge from the 
analysis: a) when there is an emergency in 
the school premises, the principals and other 
teachers get involved; b) an emergency creates 
feelings of concern, anxiety, and nervousness 
in the school community. The teachers reacted 
with confidence when they knew how to act 
in the face of the circumstances, which result-
ed in better control of the situation. The data 
analyzed showed that falls were the leading 
cause of injuries sustained by children, con-
sistent with Bernadá et  al. (19). They found 
that 1,057 (48%) of a total of 2,191 children 
sought care for fall-related accidents, and 22% 
of cases involved facial structures; 37% of the 
accidents outside the home occurred in edu-
cational institutions. The answers show that 
teachers have an average level of knowledge on 
how to act in the event of an accident. Parra 
et al. report similar results (20): 52% of parents 
and educators surveyed had an average level of 
knowledge.

Teachers’ perceptions of the technological re-
source implemented 
The answers of 12 teachers were discarded in 
this analysis because the forms were incom-
plete, so the answers of 126 teachers to the 5  
questions were analyzed. 
Question 1: The protocol on the most frequent 
traumatic dental injuries sustained by school-
children and their immediate treatment was: 
difficult to understand, clear, very clear. Chart 
1 shows the frequency distribution of the re-
sponses.
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Chart 1

No association was found between the opinion 
on the clarity of the protocol and the school 
location (capital or outside the capital), nor 
with years of experience (Fisher’s exact test; 
p-value>0.05 in both cases). Although it is not 
significant, there is an association between the 
opinion on the clarity of the protocol and the 
type of school: rural or urban (Fisher’s exact 
test; p-value=005162). Chart 2 shows this dif-
ference.

Chart 2

The median response was 3: “very clear” was 
also the most frequent value. The median val-
ue was also 3 for groups of teachers from both 
locations and all categories of experience. The 
median response was 3 among urban school-
teachers: “very clear,” while rural schools had a 
median value of 2: “clear.” This difference is sig-

nificant (Wilcoxon-Mann-Whitney test, p-val-
ue=0.03139). 
Question 2: Using the Ceibal Plan network to 
delve into this topic was: - useless, - useful, - 
very useful. Chart 3 shows the frequency distri-
bution of the responses.

Chart 3

No association was found between the opinion 
on the usefulness of the Ceibal network and the 
type of school (rural or urban), with the school 
location (capital or outside the capital), nor 
with the years of experience (Fisher’s exact test; 
p-value>0.05 in all cases). The median response 
was 2: “useful,” which was also the most fre-
quent value. The median value was also 2 for 
teachers from the capital and outside the capital 
and from rural and urban schools. The median 
value was 3 among teachers with 21 to 30 years 
of experience: “very useful,” while it was 2 in 
the other groups (0 to 10, 11 to 20, and over 
30 years of experience). This difference is not 
significant (Kruskal-Wallis test, p-value>0.05).
Question 3: How do you feel after reading the 
information on addressing dental trauma in the 
school environment? - untrained, - relatively 
trained or - trained. Chart 4 shows the frequen-
cy distribution of the responses:
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Chart 4

No association was found between the opin-
ion on the information received and the type 
of school (rural or urban), the school location 
(capital or outside the capital), nor the years 
of experience (Fisher’s exact test; p-value>0.05 
in all cases). The median response was 2: “rela-
tively trained” was also the most frequent val-
ue. The median value was also 2 for groups of 
teachers from the capital and outside the capi-
tal, from rural and urban schools, and all expe-
rience groups.
Question 4: Rate the procedure on a scale from 
1 to 10. Responses were classified into three 
categories: 1 to 4, 5 to 7, and 8 to 10. Chart 5 
shows the frequency distribution of these cate-
gories:

Chart 5

No association was found between the gener-
al evaluation and the type of school (rural or 
urban), the school location (capital or outside 
the capital), or the years of experience (Fisher’s 
exact test; p-value>0.05 in all cases). The medi-
an response was 8. The median value was also 
8 for teachers from the capital and outside the 
capital, and from rural and urban schools.  The 
median response of teachers with 21 to 30 years 
of experience was 9, while it was 8 in the rest 
of the groups (0 to 10, 11 to 20, and over 30 
years). This difference is not significant (Krus-
kal-Wallis test, p-value>0.05).

Question 5: Teachers were asked, through an 
open question, whether they would add some-
thing to address traumatic dental injuries more 
efficiently in the school environment. The fol-
lowing categories emerge from their answers:  
1) Technology appropriation and 2)  Satisfaction 
with the information received through the appli-
cation.

1) Technology appropriation. This category 
includes the following components: a) teach-
ers accept and know ICTs as contributors to 
education, b) perceptions on how straightfor-
ward the software is, and c) how applicable 
they find the information on dental trauma. 
Technology appropriation is relevant because it 
entails a process that simultaneously transforms 
users and technology; that is, it leads users to 
improve their knowledge and skills and trans-
forms the technology’s properties (Overdijk 
and Diggelen) (21). Orozco and Sanchez’s model 
of evaluation of the appropriation of cultural 
practices, cited by Montes and Ochoa (22), helps 
us identify the three levels of technology appro-
priation: knowledge, use, and transformation. 
Technology appropriation should not respond 
to an imposition but should occur, so technol-
ogy becomes suitable, meaning that it somehow 
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meets needs or interests. a) The component of 
teachers’ acceptance and knowledge of ICTs as 
contributors to education refers to the teachers’ 
representation of ICT and its uses. Technolog-
ical knowledge can be transmitted, communi-
cated, or explained to other people. This feature 
enables an invention to go from generation to 
generation and be applied and improved by 
others. Cupani (23) states that all technological 
knowledge depends on other scientific or em-
pirical knowledge. Therefore, it is always nec-
essary to have some preliminary information 
to understand how any mechanism operates. 
Some teachers believe they have the necessary 
technical knowledge because they understand 
digital operations; others demand more train-
ing to understand the software’s usefulness. B) 
The perceptions about the software’s clarity are 
related to writing and presentation. For the 
content of the software to be clear, it should be 
concise and organized, so what is communicat-
ed is clear. Besides, the content must be attrac-
tive and meaningful; that is, it must be useful 
and lead to action. The presentation has to do 
with the software’s appearance, which must be 
organized, legible and pleasant to the eye. c) 
There is a subcategory including the applicabil-
ity that teachers attribute to the knowledge on 
traumatic dental injuries provided through a 
digital device. While many teachers admit that 
the application is clear, accessible, complete, 
and makes the task easier for them, it requires 
immediate intervention. Some are uncomfort-
able with or do not know how to operate the 
necessary digital device.
2)  Satisfaction with the information received 
through the application. A global assessment 
was obtained on user satisfaction with the 

technology used and its contribution to solv-
ing traumatic dental injuries in schools using a 
digital device and through the Ceibal network. 
Of 126 responses, 112 teachers (93%) rated the 
procedure 5 or more, and within them, 76% 
rated the procedure 8-10. Several teachers ex-
pressed their satisfaction, but some dissatisfied 
responses and some suggestions to improve the 
device were also expressed. 

Conclusions
Teachers feel more confident in their actions 
when facing traumatic dental injuries in chil-
dren. They attributed this empowerment to 
their access to the virtual protocol designed 
through the Ceibal Plan network and shared 
on Facebook, Twitter, and LinkedIn. ICTs were 
included in oral health promotion and preven-
tion activities through a School of Dentistry 
(UdelaR) initiative. The first stage had a first 
approach and interaction (outreach) with so-
ciety through computer communication net-
works. The tool was positively valued by the 
stakeholders themselves. The teachers recognize 
that the Ceibal network gives them access to in-
formation and good health practices. However, 
they reiterate the need for more thorough train-
ing in new technologies to maximize their use 
and improve connectivity, which is problematic 
in some areas. We agree with Selwyn et al. (24) 
on the importance of collective reflection on 
the role of information, as well as developing 
new responsibilities and skills to ensure greater 
transparency, protection, and identification of 
the information needs of direct users of educa-
tional platforms. 
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