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Abstract As part of a larger cross-country survey of dental
students, students from the School of Dentistry, The University

of Valparaiso, were invited to participate in a study to describe
their use of information and communication technology (ICT).

Information was derived from a 124-item questionnaire which
included 14 socio-demographic items and 29 items asking

about ICT use. ICT items were derived from a University of
Birmingham, UK, battery. Data was collected in July and

August 2004. A total of 162 of the 249 dental students
participated in the study. The average age of students was

21.0 years (SD 2.4 years). The majority of participants (62.1%)
were female. All participants had access to a computer, and

96.4% used the Internet. Most students had home Internet

connections (73.4%). The most commonly used Internet sites
on at least a weekly basis were: email (92.2%); and search

engines (88.3%). However, a very few (21.1%) used the

Internet to search for dental information for their studies on at
least a weekly basis. Furthermore, although the majority

(70.4%) found Internet use easy/very easy, 56.2% indicated
that any search for information was easy/very easy. The

majority (72.2%) indicated that the use of virtual education
would not affect their class attendance. The final multivariate

model explained 26% of the variance in ICT use, significant
predictors for ICT use were gender, year of study, level of

difficulty in using Internet, and place of Internet use. However,
Internet use was mostly for non-dental purposes.
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T he Internet, which has been available since the

1960s to link universities and select government

organisations, has developed into a network that

enables anybody with access to a computer to

communicate throughout the world. The 1990s saw

the emergence of the World-Wide-Web, an interface

for the user which provided easier access and encour-

aged people to take advantage of the many benefits of

the Internet (1). In most countries, the Internet is

available to the general public at home, in Internet

cafés, shopping centres and airports, as well as in

universities and public libraries.

People are becoming more dependent on the Inter-

net for banking, paying taxes and shopping (2). For

many, the Internet has become an integral part of

everyday life. Few days will pass when the Internet-

literate person does not access on-line information of

some kind (1), and frequency of Internet usage is

expected to increase in the future. For example, in the

USA daily usage of the Internet has expanded from

52 million people in March 2000 to 66 million in

August 2003, a growth of 27% (3). In Chile, there has

been a parallel increase in Internet usage to that of the

USA: Chile is now the second most advanced country

in Latin-American in respect of Internet use, with

25.8% of its 15 million people connected to the Internet

from their homes (2).

Although it is difficult to predict the educational

technology of the future (i.e. interactive videos and

printed materials; face-to-face courses; online courses;

CD-ROM or audiotape based material; DVD, etc.),

lifelong learning is needed as never before in the

history of Dentistry to keep pace with fast changing

technology and the exponential growth of know-

ledge. This extremely rapid progress poses challenges

for dental education as it may require new skills,

techniques and knowledge to implement a variety of

learning technologies, as well as changes in teaching

style, learning approaches and methods of accessing

the information needed to keep professionals up-

to-date with new developments in the 21st century

(4–6).

Continuous learning is now seen as a professional

responsibility and an expected attribute of graduates

of the School of Dentistry, University of Valparaiso (7).

The Internet is a powerful communication tool and a
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growing resource for the dissemination of information

and there are many benefits for dental students and

oral health professionals wishing to take responsibility

for maintaining an up-to-date knowledge base. Whilst

there is increasing research regarding use of the

Internet in dentistry and dental education (6, 8–10),

to our knowledge, no information is available about its

use in dental education in Latin America.

As a starting point to addressing these gaps in the

literature, this paper aims to describe the use (fre-

quency and purpose) of Internet and information and

communication technology (ICT) amongst undergra-

duate dental students at the School of Dentistry, The

University of Valparaiso, Valparaiso, Chile (SOUV).

Another aim of this paper is to explore the students’

views on the accuracy and relevance of Internet

information related to dentistry and to assess their

attitudes to placing lectures on the Internet.

A short description of the School of Dentistry,

University of Valparaiso is essential to place some of

our findings into a context. The School is located in

Valparaiso, the second main Chilean city. The School

was established in 1955 as part of the University of

Chile. In 1981, the School gained autonomy and it is

now the only public dental school, out of two, in the

Valparaiso metropolitan area and the only Dental

School accredited by the National Accreditation Com-

mittee of the Chilean Ministry of Education (10). At

the time of data collection for this study there were no

online courses at the SOUV. However, during 2005, a

shift from traditional teaching methods to more

Internet learning began. Post-graduate on-line courses

in Periodontology, Cariology, Paediatric Dentistry and

Evidence-Based Dentistry have been successfully

established.

Method

Population and sample
As part of a larger cross-country study on the socio-

demographic profile and cultural values of dental

students (11, 12), all 249 dental students from first to

fifth years of the Faculty of Dentistry, University of

Valparaiso, were invited to participate in this study.

However, the course at the SOUV is of 51
2-year

duration. Data was collected between July and August

2004. In these periods, dental students were invited to

volunteer to participate in the study by completing an

anonymous, 124-item questionnaire during normally

scheduled lecture hours. Those who were not present

at the lecture were given another chance to complete

the questionnaire afterwards.

The questionnaire included items on socio-demo-

graphic characteristics and examined motivating fac-

tors for adopting Dentistry as a career. The

questionnaire also sought information on parental

socioeconomic status (SES) background and asked

students to complete a value orientation scale (11).

Additionally, the instrument included 29 items asking

about Internet and information technology use, adap-

ted from Walmsley et al. (5).

The study protocol was approved by the Human

Research Ethics Committee of the Faculty of Dentistry,

University of Valparaiso.

Measures
Socio-demographic information used in this analysis

included age, sex, and year of study.

Internet utilisation information included: frequency

of visit to Internet sites. Participants were asked to

classify themselves, on a 5-point ordinal scale, accord-

ing to the response that best described their frequency

of visit to Internet sites, as ‘daily’, ‘once a week’,

‘monthly’, ‘less than once a month’, or ‘never’. The

sites list included six alternatives: Medline, e-mail,

news portals, dental information portals and search

engines. These responses were weighted as daily, 5;

once a week, 3; monthly, 1; less than once a month, 0.5;

and never, 0. The weighted values were added across

all the sites listed to yield a total Internet use score.

Higher scores represented more frequent use. Thus, a

score of 30 indicated that a student visited all six sites

daily.

Students were also asked about the frequency of use

of six sources of information for their studies: text-

books, lecture notes, videos, Internet, self-instruction

packages, students or faculties. Responses were coded

as ‘daily’, ‘once a week’, ‘monthly’, ‘less than once a

month’, or ‘never’.

The level of difficulty in using the Internet and in

finding the information was investigated by asking

participants to indicate over a 5-point scale. Responses

were coded from: ‘very easy’ to ‘not easy at all’.

Students were also asked about how quickly they find

information on the Internet. Responses were coded

over a 5-point scale from ‘very fast to ‘not fast at all’.

Students were asked about the precision of informa-

tion found on the Internet and responses were coded

from ‘very precise; ‘to ‘very imprecise.

Data analysis
The first part of the analysis provides a profile of

dental students based on the distribution of selected

socio-demographic and Internet use variables. Data

were analysed to statistically compare results between
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different socio-demographic and Internet use varia-

bles. For the analysis of results for variables that are

nominal or ordinal, chi-square analysis was applied.

For variables in an interval scale, results were ana-

lysed using one-way analysis of variance (ANOVA) to

examine the main effects of each of the independent

variables on the dependent variable under study. A

significant ANOVA was followed by post-hoc compar-

isons using Tukey’s Honestly Significant Differences

tests. Finally, data were analysed using multiple

regression analysis with a stepwise procedure used

to determine the relative importance of a set of

independent variables in determining the participant’s

Internet use score. Variables entered into the regres-

sion equation were gender, year of study, level of

difficulty to use Internet, level of difficulty finding

information on the Internet, time used to find infor-

mation and place of Internet use. The data were

analysed using SPSS, v. 13.0. The data were examined

for violation of the assumptions underlying multiva-

riate methods prior to the analysis (13).

Results

A total of 162 students participated in the study,

achieving an overall response rate of 65%. In Chile,

students may enter dental school directly after com-

pleting high school and at SOUV the majority of the

students at the SOUV (61.7%) are female. Accordingly,

students’ age ranged from 18 to 32 years, with a mean

of 21.0 years (SD 2.4 years), and the majority of

respondents (61.7%) 21 years old or younger. Most

of the participants (62.1%) were female. Forty-six

participants were in their first year (28.4%), 26 were

from the second year (16.0%), 30 were in their third

year (18.5%); 18 in their fourth year; (11.2%), and the

remaining 42 in their fifth year (25.9%).

All participants had access to a computer, most of

them at home (90.1%). Most of the participants also

had access to the Internet in their homes (73.4%) and

the remainder indicated access at the SOUV, with

significant fluctuation by year of study (P < 0.02).

Access at home decreased significantly from 80% or

more in the first 3 years to 66.7% in the fourth year

and 54.8% fifth year.

Use of the Internet was high, 54.3% of the students

used e-mail on a daily basis and another 37.9% at least

once a week. Females were at least weekly users of e-

mail in a significantly higher proportion than males

(94.5% vs. 90.2%; P < 0.05). Other popular sites were

search engines and news portals; 88.2% and 44.8%

used on at least a weekly basis. By gender, males were

significantly more frequent users of news portals than

females (54.27% vs. 39.4%; P < 0.05). On the other

hand, when asked about their use of Internet for

dentistry (i.e. dental portals), only 20.9% of the

students reported this type of use at least once a

week. However, the use of dental portals increased

significantly towards the end of their studies

(P < 0.01). Still, dental students infrequently em-

ployed literature retrieve tools and only 14.5% had

used Medline at least weekly. By gender, females

tended to be less frequent users of Medline than males

(7.6% vs. 25.4%, respectively; P < 0.01). Males were

also more frequent users than females of Internet

search engines (85.9% vs. 91.8%; P ¼ 0.05).

Students were also asked about the sources of

information for their studies. The majority used, on at

least a weekly basis, lectures notes (95.1%); Internet

(76.7%); consultation with faculties (69.8%) and text-

books (60.5%). The use of self-instructional packages

or videos by dental students was very low (see

Table 1). Furthermore, 53.0% of students used the

Internet to search topics related to dental information.

On the other hand, it was found that non-dental use

was more frequent (72.0%) (see Table 1).

Seventy per cent of participants indicated that use of

the Internet was easy or very easy; and there were

significant differences by age, with younger students

finding it less difficult to use the Internet (P < 0.05).

However, only 56.2% indicated that it was easy or

very easy to find information and 48.1% indicated it

was fast or very fast to find information. Again,

younger participants were likely to find information

more easily, as well as faster (P < 0.01). About one-

third (38.5%) of students indicated that these searches

were considered imprecise and just 40.1% of them had

TABLE 1. Frequency of visits of Internet sites and of use of
learning materials related to dentistry (percentage) by dental
students at the Faculty of dentistry, University of Valparaiso,
Valparaiso, Chile

Internet sites Daily or
weekly

Monthly or
seldom

Never*

E-mail 93.2 5.0 1.8
Search engine 88.2 10.6 1.2
News portal or sites 47.2 36.0 16.8
Dental portal or sites 24.8 60.3 14.9
Medline 19.2 54.7 26.1
Others 0.6 2.5 96.9
Use of learning materials
Classes notes 95.1 4.9 0.0
Internet 75.3 21.6 3.1
Colleagues or teachers 69.8 24.7 5.5
Textbooks 60.5 39.5 0.0
Self-instructional material 7.4 39.5 53.1
Videos 1.2 34.6 64.2

*Includes no answers.
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relevance, with no statistical difference by either age

or gender.

The great majority of participants (94.4%) said that it

was ‘very useful’ that lectures notes were put on the

net; only 1.9% indicated that it was ‘not at all useful’ to

make lecture notes available on the net. However,

when students were asked whether the use of virtual

education or material distributed via Internet would

affect their class attendance, the majority (72.2%)

indicated that this would not be affected at all, or

not very much. On the other hand, 14.9% indicated

that it would strongly influence their class attendance.

The Internet use score ranged from 0.5 to 24.0, with

an overall mean of 11.9 (SD 5.0). There were significant

differences by gender, but not by age. Males had

significantly higher scores than females (13.4 vs. 11.0;

P < 0.01). It was noted that the Internet use score

decreased when access to the Internet was only at the

School compared with when the students also had

home access (9.9 vs. 12.6; P < 0.01). Moreover, there

were significant differences by year of education

(P < 0.001). The index had a score of 12.9 in the first

year and reached its maximum in the third year (13.9).

The lowest score was in the last year (9.8). These

differences reach significance level when comparing

the fifth year with the first and third year, and when

comparing the second to the third year. Of interest

was the significant association (P < 0.001) detected

between the level of difficulty of finding information

and frequency of use of the Internet, indicating that for

frequent users of the Internet (score ¼ 14.7) it is easier

to find what they are searching for compared with

infrequent users (score ¼ 8.8). Table 2 presents the

distribution of Internet use score by selected variables.

Results from multiple regression analysis showed

that Internet use scores were significantly influenced

by gender, year of study, level of difficulty of using the

Internet, and place of Internet use (P < 0.001). These

four variables accounted for 26% of the variance of the

Internet use score (adjusted r2 ¼ 0.26). The resulting

TABLE 2. Distribution of scores in the
Internet use index by selected of demogra-
phic characteristics amongst dental students
at the School of Dentistry, University of
Valparaiso, Valparaiso, Chile

n (%)* Internet use index
score, mean (SD)

Age group
Younger than 20 46 (28.4) 12.1 (4.4)
20–21 years old 54 (33.3) 12.3 (4.3)
22–23 years old 45 (27.8) 11.7 (5.5)
Older than 23 years 17 (10.5) 10.6 (6.8)

Gender **
Male 61 (37.9) 13.4 (5.0)
Female 100 (62.1) 11.0 (5.4)

Year of study **
First 46 (28.4) 12.8 (4.5)
Second 26 (16.1) 10.2 (3.4)
Third 30 (18.5) 13.9 (4.5)
Fourth 18 (11.1) 13.4 (5.4)
Fifth 42 (25.9) 9.8 (5.5)

Where do you access Internet? **
Place of study 42 (26.6) 9.8 (4.7)
Home 116 (73.4) 12.6 (4.9)

Level of difficulty in using the Internet ***
Very easy/fairly easy 114 (70.4) 12.9 (5.0)
Average 39 (24.0) 9.6 (4.0)
Not very easy/not easy at all 9 (5.6) 9.3 (4.8)

Level of difficulty finding information
in the Internet

***

Very easy/fairly easy 91 (56.2) 13.0 (4.6)
Average 53 (32.7) 11.0 (5.1)
Not very easy/not easy at all 18 (11.1) 8.8 (4.5)

How quickly do you find information on
the Internet?

**

Very fast/fairly fast 78 (48.1) 12.7 (5.0)
Average 63 (38.9) 12.0 (4.9)
Not very fast/not fast at all 21 (13.0) 8.7 (5.3)

How precise was the information found
in the Internet?
Very precise/fairly precise 62 (38.5) 11.6 (4.8)
Average 81 (50.3) 12.5 (4.9)
Not very precise/not precise at all 18 (11.2) 9.6 (4.6)

*Total number on each of the categories may vary from the total due to missing
values; **P < 0.01; ***P < 0.001.
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model indicated that, after controlling for other inde-

pendent variables in the model, those who had the

highest Internet use score were male students who

expressed lower levels of difficulties in using the

Internet, had access to the Internet at home and were

in either their first, third or fourth year of study (see

Table 3).

Discussion

The Internet is an increasingly popular teaching and

learning tool and is rapidly becoming an irreplaceable

part of dental education. Its use supplements tradi-

tional instructional methods and can provide compar-

able learning and student satisfaction results to such

methods (14). Therefore, students with no access to the

Internet or less use might be disadvantaged. However,

findings from the present study would indicate that

students had computers available and access to the

Internet was common. However, in the present survey

and consistent with other studies on dental students

(5, 8, 15), most of the respondents do not fully use ICT

for learning purposes or to search information rele-

vant to their studies or profession. On the other hand,

Virtanen and Nieminen (9) reported that 80% of

students used Medline.

Emphasis should be placed on increasing student

involvement in their own learning and on preparing

future graduates for lifelong learning using up-to-date

educational technology to facilitate this aim. These

programmes will require a substantial commitment by

academics to develop material for virtual education.

There is no point in creating new behaviours or

changing attitudes unless potential users have the

opportunity to use ICT and services exist to support

these initiatives. Dental educators should give serious

consideration to use of the Internet to strengthen

educational programme and to communicate with

students. Appropriate on-line information avoids

unnecessary consultation time with students. More-

over, once this material is developed, information on

the Internet can be easily updated.

A key criticism of the Internet is that it provides

information produced by anonymous authors, which

is incomplete, out-dated or irrelevant, and provided

by non-credible health sources (1). However, if course

material is made available on the Internet by the

faculties themselves, the quality, credibility and rele-

vance of its content are assured. Another criticism is

that the use of the Internet could be seen as a deterrent

to attending lectures (5). However, in line with other

studies (8), students in this study indicated that

material distributed via the Internet would not influ-

ence lecture attendance.

In the present study, e-mail was the most commonly

used ICT application. This high rate of e-mail use is

similar to other studies with health professions

students (16, 17), but somewhat higher than that

reported in the UK for dental students (5). Moreover,

similar to other studies, the pattern of use was

significantly higher amongst men (8, 9, 15). No link

was found with regard to student’s age, but consistent

with other studies (9, 15), there were significant

fluctuations from year to year. In those studies (9,

15), it was found that use increased with seniority.

That pattern was not present in our study and the

fluctuation pattern is difficult to interpret, but could be

related to the gender composition of each year. On the

other hand, the study found that there is still an

important proportion of students who are not fre-

quently using the ICT for learning purposes. This is a

group that needs to be taken into account when

preparing online education material, so they are not

disadvantaged. Increased efforts should be directed to

identifying low Internet user groups and to addres-

sing students’ barriers and concerns. Future studies

using qualitative methods may provide additional

valuable information on factors that prevent both the

students and faculties from using and successfully

integrating ICT into their programmes.

Although the use of e-mail was high, the fact that

students could communicate using e-mail or manage

basic computer skills does not mean that they are

skilled in the management of information or equipped

to perform other tasks in ICT (18–21). Having or using

TABLE 3. Final multivariate model
identifying Internet use score amongst
dental students at the School of Dentistry,
University of Valparaiso, Valparaiso, Chile

Independent variable Multiple regression
coefficient (B)

P-value

Gender (female ¼ 0; male ¼ 1) 1.689 0.022
Second year (no ¼ 0; yes ¼ 1) )3.015 0.004
Fifth year (no ¼ 0; yes ¼ 1) )2.072 0.016
How easy do you find to use the Internet? 1.555 0.001
Where do you access Internet? 2.025 0.014
Constant 0.713
Adjusted r2 ¼ 0.26
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a computer is not the same as being computer literate

or accepting ICT as a learning tool (22). Competency in

information literacy according to Jacobs et al. (23)

includes understanding the structure of information,

and being able to navigate a variety of print and

electronic tools to effectively access, search and crit-

ically evaluate resources, synthesise information and

communicate results; as well as considering ethical

concerns about the provision, dissemination and

sharing of information. A course in computers and

dental informatics, as some schools have as a manda-

tory part of pre-clinical studies (8, 9), would help to

achieve this objective. Furthermore, ICT use and

courses could be used as promotion material for the

School to attract new undergraduates as well as post-

graduate students.

Structural barriers, as well as knowledge and

attitudes amongst all parties, affect access to and use

of ICT. For example, time (8, 15), cost (15) and access

to printers (19) have been identified as a barriers to

using ICT by dental students. At the SOUV, even

though students are provided with free unlimited

access to the Internet at the School, the ratio of

students per computer is 1:25, and they do not receive

personal e-mail addresses from the university. Thus,

increasing use of the Internet would require further

efforts to reduce barriers, along with efforts to increase

students’ ICT skills to achieve an adequate level of

competency. As well as availability of equipment and

access to the Internet, acceptance by students and

teachers is important for successful implementation.

More research is needed to further explore the

faculties’ use and approval of this educational tech-

nology, as their attitude is likely to affect the imple-

mentation and success of Internet-based teaching (5,

18).

Present findings indicate a clear relationship be-

tween ability to use the Internet and its use. That is, if

a person feels more in control and finds sites easy to

navigate, he/she is more likely to use this tool. In fact,

in the final multivariate model significant predictors

were: gender, year of study, level of difficulty to use

the Internet and place of Internet use (see Table 3).

However, Internet use was mostly for non-dental

purposes and the predictive power of the final model

was moderate (26% of the variance). Therefore, it is

not claimed here that a definitive model has been

developed rather a step has been made towards

providing a basis for future research models. Future

studies should confirm, in a representative sample of

dental students, the importance of these groups of

variables in explaining use of ICT, in particular for

Internet-based learning.

These results represent a preliminary evaluation of

the topic amongst dental students in Chile. As in any

research, the present study is not without limitations.

The most obvious ones are the self-selection of

participants, the self-reported nature of the data and

the fact that the school of Valparaiso might not be

representative of the other dental schools in Chile.

Therefore, some of our findings might need further

exploration. Nevertheless, the findings make a signi-

ficant contribution to our knowledge about ICT use

amongst dental students and help to clarify the task of

all sectors to address its use in dental education. This

is essential for ensuring the profession’s most effective

response to present and future undergraduate and

continuous education challenges.
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