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Abstract

Introduction: ‘Digital natives’ concept defines young adults
particularly familiar with emerging technologies such as
computers, smartphones or Internet. This notion is still
controversial and so far the primary identifying criterion was to
consider their date of birth. However, literature highlighted the
need to describe specific characteristics. The purpose of this
research was to evaluate the factor structure of a French version

of the Digital Natives Assessment Scale (DNAS).

Materials and methods: The sample of this study includes 590
participants from a six-week massive open online course and
from websites, electronic forums and social networks. The
DNAS was translated in French, then back-translated to

English.

Results: A principal component analysis with orthogonal
rotation followed by a confirmatory factorial analysis showed
that a 15-item-four-correlated-component model provided the

best fit for the data of our sample.

Discussion: Factor structure of this French-translated version of
the DNAS was rather similar than those found in earlier
studies. This study provides evidence of the DNAS robustness
through cross-cultural and cross-generational validation. The
French version of the DNAS appears to be appropriate as a

quick and effective questionnaire to assess digital natives. More
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studies are needed to better define further features of this

particular group.
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Introduction

Digital natives concept was first introduced by Prensky*
in 2001. They are defined as young adults familiar with digital
technologies.  With  information and  communication
technologies growth in the early 2000, one has thought that
youth surrounded by those new media may “think and process
information fundamentally differently from their predecessors”.
Digital natives can receive and deal with information quicker,
are more used to multi-tasking, or are more sensitive to short-
term gratifications’. By contrast, Prensky opposed digital
immigrants, older individuals who understand technology value
but have to make the effort to immerse themselves in this new
field as they know other ways of work, learn, live. As a
consequence, a generation, digital-type, gap exists between
digital natives and digital immigrants.

Since, existence of digital natives was particularly
discussed in the literature. In this debate, lack of sound
empirical evidence emerged as a major issue®®. Some
researchers argue that all digital natives do not share the same
level of competencies and knowledge about technologies. They
may differ according to habits and access to technologies®* -
4 Even if one grows up with opportunities to use digital
media, it does not mean that one will actually take advantage of
this favorable context and use them. About this fact, Kennedy

and collaborators stated that digital natives are comparable to a
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people speaking several dialects’’. Furthermore, literature
includes a set of relatively similar but interchangeably used
labels: digital natives, generation Y, Net generation,
millennials, etc. Watson proposed the term digital tribes as
technology uses may be radically different with regard of
numerous factors: countries, sociocultural environment,
education, family context, etc.’. Lastly, Prensky himself
changed his stance and spoke of a digital wisdom born from
technology utilization and which will drive its reasoned use®.

Although critics remain to challenge this concept, many
authors agreed that digital natives have advanced knowledge
and abilities on emerging technologies. They share a unique
relationship with these media, with significant consequences on
their everyday life and even, for example, their cognitive
processes (e.g., information processing, memory, attention,
decision-making, etc.)>*>'®. More than a revolution, one may
however prefer thinking of an evolution. Nowadays, young
people may learn and function differently, but not so far from
their older counterparts’. Some authors stand for a digital
competence that everyone can acquire and develop through
lifetime™°.

Existing literature on digital natives echoes the variety
of emerging technologies uses in young people, as well as their
benefits and risks®. Research pointed specific risks faced by

digital natives: higher inclination to engage in risky behaviors,
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to be unable to regulate their technology utilization, lesser
efficiency of learning strategies when faced with diversity in
content and sources, loss of critical thinking, etc.>*"®,
However, other studies highlighted that children, adolescents
and young adults keep a noticeable critical thinking on their

19-22

technology uses Other authors documented changes

introduced by new media emergence on individuals, on their
self-image or on relationships to objects or people?*?*.

Joiner and collaborators sought differences in attitudes
and Internet utilization between first (i.e., born between 1980
and 1993) and second generation (i.e., born after 1993) of
digital natives®. They noticed that second generation members
were more frequently committed in online activities, especially
recreational activities. Other studies compared digital natives to
digital immigrants, or even to older generations (i.e., baby
boomers born between 1946 and 1964), looking to significant
differences in digital technology adoption.'®%%.

However, identification of digital natives remains at
stake. So far, the main criterion was to consider the date of
birth, with individuals born after 1980 being digital natives®*°,
Later on, a second generation of digital natives was designated
with Web 2.0 arrival in the second half of the 1990s®%.
However, some authors stated that age is not a sufficient

criterion. Of course, if many digital natives are young, every

young people are not digital natives. Moreover, many
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individuals born before 1980 have integrated digital technology
in their life to the extent they became as familiar if not more
with it than youth®. Factors like gender, education, technology
experience (i.e., years of practice and age of first exposition)
and habits have to be taken into account®®4%!,

To that end, Teo® designed a scale to assess digital
natives dimensions: the Digital Natives Assessment Scale
(DNAS). Several adaptations of this scale already exist in other
languages, but not in French®?3*. This questionnaire includes
characteristics likely to represent digital natives. Given the
extent of the digital in our society, and especially in France, it
is interesting to efficiently assess characteristics of these digital
natives. Therefore, the aim of this study is to assess the

factorial structure of a French-translated version of the DNAS.

Materials and Methods
Setting

This study was associated to a six-week Massive Open
Online Course (i.e., MOOC) held by the University of Nantes
during the first semester 2015. Main thematic of this course
was related to digital use and its consequences on individuals.
Beside this MOOC, a research protocol was conceived and
declared to the National Commission on Informatics and
Freedoms (declaration n°1803694, October 21th 2014).
MOOC’s subscribers were invited to take part in this project.

Participants had to give their consent on the first page of the
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dedicated online formulary designed for the assessment via
LimeSurvey. Moreover, additional recruitments were organized
on several websites and electronic forums focusing on digital

media, as well as social networks.

Participants

The final sample includes 590 participants, with 62.7%
of women. Participants are mainly students (48.6%) aged
between 19 to 29 years (58.8%), single (49.8%) and without
children (77.1%). Full sociodemographic details of the sample

are available in Table 1.

(Insert Table 1 here)

Digital Natives Assessment Scale (DNAS)

The Digital Natives Assessment Scale is a self-
assessment tool designed to measure whether an individual may
be considered as a digital native. Validation of the scale
highlighted a 4-factor structure with 21 items. Those factors
are: Grow up with technology (five items, Cronbach’s a = .89),
Comfortable with multitasking (six items, Cronbach’s a = .91),
Reliant of graphics for communication (five items, Cronbach’s
a = .87) et Thrive on instant gratifications and rewards (five
items, Cronbach’s a = .87). Answers are made on a seven-point
Likert scale, from 1 = strongly disagree to 7 = strongly agree.
Total score ranges from 21 to 147, with higher score indicating

a higher likelihood to be a digital native.
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Given that this questionnaire does not exist in French,
we sought original author’s approval before translating the
scale in French. The DNAS was translated by the main author,
then reviewed by the second, both with good knowledge of
English. Iterations were discussed as long as there was not an
agreement between both authors. A common version was then
revised by an external bilingual person and was back-translated

in English.
Statistical analysis

In order to increase confidence in the results and as we
could not cross-validate results with two independent samples,
we chose to randomly split the sample in half. The first
subsample (n = 297) was used for the exploratory analysis and
the second (n = 293) for the confirmatory analysis. Exploration
of the factor structure of the questionnaire included a principal
component analysis with orthogonal—varimax rotation—
according to analysis initially done by Teo®. To determine the
number of components to extract, the Kaiser rule of selecting
eigenvalues greater than 1, the scree test and parallel analysis
were used®?®. A confirmatory factor analysis was then
undertaken on the model derived from the exploratory analysis.
Quiality of the model, as well as comparison between potential

models, was assessed with various indices®"*.

Results



Factor structure evaluation of the French DNAS
Principal Component Analysis (PCA)

We ran a PCA on the 21-item French version of the
DNAS with orthogonal rotation (varimax). The Kaiser-Meyer-
Olkin (KMO) was equal to .84, indicating a great sampling
adequacy for the analysis. Moreover, all KMO values for
individual items were superior to .73, above the acceptable
limit of .5%. Bartlett’s test of sphericity (y*(210) = 1865.01, p <
.001) meant that correlations between items were sufficiently
large for PCA. During the analysis, four components had
eigenvalues over Kaiser’s criterion of 1 (Component 1 = 5.28;
Component 2 = 2.49, Component 3 = 1.78 and Component 4 =
1.38) and explained in combination 52.07% of the variance. As
both scree test and parallel analysis suggested a clear four-

component solution too, we extracted four components.

Table 2 shows original and translated items labels from
the DNAS as well as factor loadings after rotation. To be part
of a component, an item had to have a cross loading > .4, with
minimal to no cross loadings with other factors®*°. All factor
loadings but one (i.e., item 15) met these criteria. We removed
this item from the final solution. Therefore, Component 1
includes items 1, 3, 7, 11, 19; Component 2, items 2, 6, 10, 14,
18; Component 3, items 4, 8, 12, 16, 20; and Component 4

gathers items 5, 9, 13, 17 and 21.

(Insert Table 2 here)
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Confirmatory Factor Analysis (CFA)

The 20-item four-component model from the PCA was
then assessed using a CFA (maximum likelihood). Following
original analysis®, each component was assumed to be
correlated and allowed to covary with each other in the model.
Moreover, all measurement errors were set to be uncorrelated.
The chi-squared of this model was 285.82 (df = 164, p < .001).
Indices of fit were: y%/df = 1.74; CFI = 0.921; TLI = 0.909;
SRMR = 0.057; RMSEA (90% CI) = 0.050 (0.041-0.060) and
AIC = 377.82. These results revealed an acceptable model fit,
except for the CFl and TLI indices close but lower than 0.95.
We checked standardized covariances of residuals for values
exceeding 2.58 and low values among standardized regression
weights and square multiple correlations**. On the 190
standardized residual covariances, three exceeded the absolute
value of 2.58 and involved item 10. Therefore, we removed this
item. Moreover, we noted that three standardized regression
weights were lower than the recommended value of .50,
concerning items 4, 5, 7 and 21*%. We re-ran the CFA with 15
items. Indices of fit of this corrected model were: y* (84) =
138.75 ledf = 1.65, CFI = .955; TLI = .944; SRMR = .050;

RMSEA (90% CI) = .047 (.033—.061) and AIC = 210.75.

On the basis of Noar’s recommendations®, we tested
and compared alternative models. The choice of models was

made using theoretical conceptualizations from Teo®. Model 1
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is the 15-item 4-component model with correlated components
previously shown whereas Model 2 assumes that components
are uncorrelated. The last model (Model 3) proposed a 15-item
factor structure. We compared as well our models to those
designed by Teo®. Results of these CFA are presented in Table
3. Among our three models, Model 1 has the best fit and is
retained as final solution. Moreover, when compared to Teo’s
Model 3 (i.e., a 4-factor correlated, 21-item solution), the
closest model to our Model 1, we found similar indices fit.
However, some notable differences exist in y* value, y*/df or

RMSEA indices. Model 1 is represented in Figure 1.
(Insert Table 3 here)

(Insert Figure 1 here)

Final factor solution examination

For every items, standardized regression weights were
relatively large enough (i.e., .57 to .82, p < .001) to provide
support for convergent validity within the scale*. Correlations
between factors were small enough (.25 to .59, p < .001) to
suggest that they are sufficiently distinct from each other. This
result provides evidence for discriminant validity. Cronbach’s o
for Component 1, Component 2, Component 3 and Component
4 are, respectively, .78, .70, .77 and .72, which shows good
reliability. All item-total correlations are well above .3, as the

lowest is .48 for item 12 on Component 3. This last result
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provides support for the factorial and construct validity of the

DNAS®°,

Lastly, our sample has a mean score at Component 1 of
20.11 (SD = 5.84) with a minimum score of 4 and a maximum
score of 28. Participants had as well a mean score on
Components 2, 3, 4 of 23.67 (SD = 4.00; Min = 7; Max = 28),
15.13 (SD = 5.53; Min = 4; Max = 28) and 16.14 (SD = 3.41;
Min = 3; Max = 21). The global mean score is 75.03 (SD =
13.05), with score able to range from 15 to 105 (Cronbach’s o

= .82).

Discussion

The main aim of this study was to further explore factor
structure validity of a French version of the DNAS. Our
analyses highlighted a 15-item 4-correlated-component
structure. Factor structure found is relatively similar to the one
from original study apart from six items rejection (i.e., items 4,
5, 7, 10, 15, 21). Cronbach’s o of this shortened version are
lower too. These results may be explained by our statistical
analysis procedure which slightly differs from published
articles. Nonetheless, the four dimensions representing digital
natives according to Teo appeared in the results. Components
1, 2, 3 and 4 respectively correspond to Comfortable with
multitasking, Grow up with technology, Reliant on graphics for

communication and Thrive on instant gratifications and
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rewards dimensions. Moreover, correlations between each

dimension testify of an underlying link.

‘Comfortable with multitasking” dimension refers to the
fact that digital natives are used to attend with ease two or more
personal, social, educational or professional activities in
parallel . Emerging technologies widely facilitated running
multiple activities at the same time. ‘Grow up with technology’
dimension stands for digital natives being surrounded by digital
media since their childhood®. Moreover, they often interacted
with these technologies so that it becomes for them a natural
way of life. By the ‘Reliant on graphics for communication’
dimension, one may refer to the fact that digital natives have a
significant preference and an intuitive use of graphics-rich
versus  text-only  environments. Communication  via
smartphones includes various graphical contents (e.g., pictures,
smileys, movies, etc.) instead of only words and sentences.
Finally, the ‘Thrive on instant gratifications and rewards’
dimension illustrates individuals looking to get without delay
what they want/need. For example, to buy in few clicks a gift
via the Internet instead of going physically to a store, searching
and comparing goods before buying them. Internet and digital
technologies changed how people work, learn or play. For
instance, large amount of information is now available from the

Internet and communication is marked by instant messaging
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media. Therefore, digital natives may crave for immediate

feedback to be satisfied.

This study provides evidence of the questionnaire
solidity and its cross-cultural and cross-generational validity.
Indeed, original version was designed and tested in a sample of
adolescents from New Zealand (mean age = 13.5)%. Later on,
adaptations were conceived. Yong and Gates administrated the
questionnaire to adolescents aged from 16 to 18 in Malaysia™.
Teo, Kabak¢1t Yurdakul, and Ursavas designed a Turkish
version of the DNAS they used in a sample of 557 students
about age 20%. This translated version was later used in several

other Turkish students samples*®*’

. Last, Teo developed a
Chinese version of his questionnaire, with a sample of 402
students®*. Each study found a similar 21-item 4-factor

structure.

The present study is the first to assess DNAS validity in
European context. Moreover, our sample differs from those in
previous studies. So far, DNAS had been mainly used on young
people, from early adolescents to young adults. On the
contrary, our sample includes 67.8% of participants aged from
10 to 29, with a 58.8% of those aged from 19 to 29. Therefore,
220 participants are older than 30. Despite this, we found a
factor structure relatively similar to those found in sample from

separate countries, cultures, age groups. This result is in favor
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of a common nature of digital natives and their characteristics.
Another way to explain this is to remind that emerging
technologies dissemination goes beyond frontiers and age
groups. Consistent with what is found in the literature, the
digital gap is less linked to a generational gap than to
differences in technology access and use that can itself be
conditioned by age, socioeconomic or cultural groups®®’*44®,
Teo and collaborators stated that DNAS scores not really vary
according to gender or age but more to years of technology
experience and perceived computer self-efficacy®>*. Akcayir
et al. shared this finding and added that sociocultural context

has an impact on such scores*. Therefore, being a digital native

is acquired through favorable technology relationship.

So far, digital natives concept has mainly been used in
educational environment'%%%324° Teq himself estimated that
DNAS would be useful for instructors, teachers, to better
understand what define their students and how their
relationship with technology would influence learning and
social collaboration. However, digital technologies spread
exceeds educational and formation issues. Changes in practices
questions about abuses and associated risks especially among
the youngest generations. In 2001, Prensky stated that
graduates spent an average number of 5’000 hours over their
life to read versus 20°000 hours to watch TV and 10°000 hours

to play video games. Therefore, we think that DNAS would be
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useful as well for educational and health professionals for
clinical and research purposes. It could help to recognize and
better understand patients with higher levels of familiarity with
technology. Innovative and interactive interventions taking into
account digital natives characteristics would be interesting to
offer. For its part, education system knew how to change

according to its students’ affinity with technology**>*®.

To conclude, the French version of the DNAS designed
during this study seems to be appropriate as a quick and
effective scale to assess digital natives. However, a future goal
would be to draw a comprehensive profile of digital natives
including sociodemographic and/or psychological variables.
The DNAS supports a definition of digital natives based not
only on a date of birth but on a set of common characteristics.
Nonetheless, minor differences may still be observed between
these digital natives. Another future aim could be to measure
such digital natives’ subgroups. Deal and colleagues noted that
there are often more differences between individuals of the
same generation than between individuals of separate
generations®*. Substantial longitudinal studies could also give
supplemental data on digital natives’ trajectories of technology

access and experience.
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Table 1

Sociodemographic Characteristics of the Sample

Variables n %
Age group
10 -18 53 9.0
19-29 347 58.8
30-39 91 15.4
40 — 49 54 9.2
50 and over 45 7.6
Gender
Female 370 62.7
Male 220 37.3
Education
Less than 12 years 84 14.2
12 years 104 17.6
15 years 185 314
17 years and over 217 36.8
Current professional situation
Unemployed 64 10.8
Student 287 48.6
With a job 230 39.0
Retired 9 1.5
Current marital situation
Single 294 49.8
In relationship 282 47.8
Divorced, widowed 14 2.4
With children
Yes 135 22.9
No 455 77.1
Current housing
Single 176 29.8
With family members 145 24.6
With spouse, wife, children 225 38.1
With friends 44 7.5

Note. N = 590.
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Table 2

structure evaluation of the French DNAS

Factor loadings for Principal Component Analysis with varimax rotation of the French version of the DNAS

Component
Items Original English labels Translated French labels 1 2 3 4
19 I can chat on the phone with a friend and message another at  Je peux discuter avec un ami au téléphone tout en écrivant un message a un 75
the same time. autre. '
1 I am able to surf the internet and perform another activity Je suis capable de naviguer sur Internet et de réaliser avec facilité une autre 75
comfortably. activité. '
11 I am able to communicate with my friends and do my work Je suis capable de discuter avec mes amis et de faire mon travail en méme 7
at the same time. temps. '
3 I can check email and chat online at the same time. Je peux veérifier mes e-mails et chatter en paralléle. .70
7 When using the internet for my work, I am able to listen to Quand je suis sur Internet pour mon travail, je suis capable d’écouter de la 56
music as well. musique en méme temps. '
6 I use computers for many things in my daily life. J’utilise I’ordinateur pour beaucoup de choses au quotidien. a7
2 I use the internet every day. J’utilise Internet tous les jours. 74
14 1 use the computer for leisure every day. J’utilise Internet pour mes loisirs tous les jours. .64
10  When I need to know something, | search the internet first. Quand j’ai besoin de savoir quelque chose, je cherche en premier sur Internet. .60
18 : keg;)yln contact with my friends through the computer every Je reste tous les jours en contact avec mes amis via I’ordinateur. .57
15 I am able to use more than one applications on the computer Je suis capable d’utiliser simultanément plus d’un programme sur 43 45
at the same time. I’ordinateur. ' '
8 | use a lot of graphics and icons when | send messages. Jutilise beaucoup d’images et de représentations graphiques lorsque j’envoie 79
des messages.
16 | use pictures to express my feelings better. J’utilise des images pour mieux exprimer mes émotions. .76
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20
12

4

13
9

17

21
5

I use smiley faces a lot in my messages.
I prefer to receive messages with graphics and icons.

I use pictures more than words when | wish to explain
something.

When | send out an email, | expect a quick reply.

I expect quick access to information when | need it.

I expect the websites that | visit regularly to be constantly
updated.

When | study, | prefer to learn those that | can use quickly
first.

I wish to be rewarded for everything | do.

Jutilise beaucoup d’émoticones dans mes messages.
Je préfere recevoir des messages contenant des images et des représentations
graphiques.

Jutilise plus d’images que de mots lorsque je veux expliquer quelque chose.

Quand j’envoie un e-mail, je m’attends a recevoir rapidement une réponse.

Je m’attends a accéder rapidement a une information lorsque j’en ai besoin.

Je m’attends a ce que les sites que je fréquente régulicrement soient
constamment actualisés.

Quand j’étudie, je préfére apprendre en premier ce qui m’est rapidement utile.

Je souhaite étre récompensé pour tout ce que je fais.

71
71

.68

.67
.65

.64

52
49

Note. Factor loadings < .40 are omitted. For each component, items are sorted in decreasing order of their factor loadings. Items with factor complexity = 1 are in boldface.
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Table 3
CFA fit indices of alternative models of the DNAS

Model Model description Y v’ 1df CFI TLI SRMR RMSEA AIC

1 4-factor, 15-item, correlated 138.75 1.65 .95 .94 .050 047 210.75
2 4-factor, 15-item, uncorrelated 268.68 2.98 .85 .83 162 .082 328.68
3 1-factor, 15-item 611.03 6.79 57 .50 114 141 671.03
Teo’s Model 1 4-factor, 21-item, uncorrelated 1068.70 5.65 .83 .81 312 112

Teo’s Model 2 1-factor, 21-item 2007.04 10.62 .65 .61 105 159

Teo’s Model 3 4-factor, 21-item, correlated 599.56 3.28 .92 91 .057 077

Note. Final factor structure is in boldface. Teo’s Models are from Teo’s original studya.
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