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Abstract. As digitalisation disrupts businesses ever more profoundly, the
concern is growing about how creative workers and designers use digital
technologies in their day-to-day practices. This study investigates factors that
influence the intention of creative workers to use digital technology. The relationships between digital literacy, perceived usefulness (PU), perceived ease of
use (PEOU), social norms, attitude towards use, and intention to use digital
technology were examined for a sample of 377 respondents. Structural Equation
Modelling (SEM) results show that digital literacy signiﬁcantly impacts the
intention to use digital technology. Attitude towards use mediates the relationships between PU, PEOU, and social norms to intention to use digital technology. Based on the results, theoretical contributions and implications are
discussed.
Keywords: Digitalisation  Information literacy
immigrants  Digital natives

 Digital literacy  Digital

1 Introduction
With each new generation, it is possible to identify nuances concerning the previous
one in regard to, e.g., the adoption and usability of the emerging technologies. The
rapid development of digital technologies and the rising of the digital age were taken
differently from generations. The active population in the labour market during the last
decades have witnessed tremendous changes that affected their ways of interacting
professionally and socially. The generations that have reached adulthood in a society
where personal devices and digital technologies are omnipresent will be entering the
workplace where this social transformation already took place. In the previous generations, it was necessary to adapt most of their daily activities for information sharing
and social interaction to a reality that is standard nowadays [1]. It is common sense to
perceive that the younger generations tend to deal with new technologies, and its
constant renewal, with higher capacities and literacy (e.g., information and digital)
levels than previous generations [2]. Through the analysis of these individuals, Prensky
[3, 4] adopted the denomination of digital natives and digital immigrants. Establishing,
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in this way, a division of how these two audiences interact with and use digital
technologies. According to Prensky [3, 4] the digital natives represent those who were
born around the 1980s along with the emergence of the new digital technologies, and
therefore more exposed to it. Those who were born before the 1980s are in the group
known as digital immigrants, being exposed to digital technologies (e.g., Internet and
personal computers) in adulthood, thus, requiring a more signiﬁcant adaptation to
digital technologies. Despite the use of digital technologies and tools by the two
groups, they present contrasting characteristics that demarcate their generations [5]. As
pointed out by Kesharwani [6], a large part of the academic studies that propose to
analyse these two groups, treat their characteristics as mutually exclusive. One of the
main factors used in the division of these groups has been the age [3, 4] of the target
audience. Added to this age segmentation, there is a higher focus in academic research
on studies that address digital natives, as they are the younger audience and present
characteristics that tend to spread in the future generations.
However, this age division is questioned by some academics who propose more
detailed studies of the interactions of these two groups with digital technologies [5, 7,
8]. It should be considered that the digitalisation, connectivity, and integration supported by digital tools [9] reaches contemporary society as a whole and that literacy,
whether digital or not, is a competence that depends on practice, frequency of use and
the ability to use digital technologies. In this regard, we argue that a classiﬁcation of
digital natives and digital immigrants, primarily based on the assessment of their
competence as well as their behaviour towards digital technologies, would be the best
possible scenario. Besides, it does not nullify the revolutionary rupture of connectivity
and integration induced by the digitalisation that has been affecting the future generations. Such an analysis provides a more comprehensive perspective of how this
technological wave has absorbed not only different ages but groups with a distinct
personality, demographic, and social characteristics.
In order to put this indication under analysis and in the attempt to classify digital
native and digital immigrant with other criteria than age, the core theoretical objective
of this paper is to investigate if the engagement and the frequency of use of creative
professionals with their software of graphic design, video editing, and web development applications can be used instead of age factor to classify digital native and digital
immigrants. The primary purpose of using creative professionals for the investigation is
twofold: (i) the workers in the creative industries and economic sectors are characterised by the use of individual creativity and exploitation of intellectual property [10]
and (ii) previous studies point to the creative industries as the vanguard in the adoption
of new technologies [11, 12]. The question that guides this research is “what factors
impact creative workers’ intention to use digital technology in their day-to-day routines?”. To answer this question, we devise an integrated theory-based model from
conventional adoption theories, also adding digital literacy as a separate construct. Data
will be collected through an online questionnaire and will be analysed through
Structural Equation Modelling (SEM) technique.
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2 Literature Review and Hypotheses Development
The use of digital tools, and therefore digitalisation to improve work process performance has been adopted by most, if not all, economic and industrial segments. For the
creative industries, the effects of digitalisation are heterogeneous, since this set of
industries has a diverse range of sectors, each one with its own processes and business
models. However, due to the proximity in the relationship between creativity, innovation, and digital technologies, creative workers have demonstrated intense fluency in
digital literacy and the use of digital technology to perform their work [13]. In the study
performed by Van Laar et al. [12], where managers and senior executives from Dutch
creative industries were asked about the skills needed for creative industry workers, it
becomes clear that digital literacy is a factor of extreme relevance to the segment. The
results show that creative workers usually have a high fluency in digital literacy, even
when considering groups with a considerable age difference. This indication leads to
the belief that professionals linked to the creative industries have a high level of digital
literacy that is continually updated due to their work needs [12, 13]. Digital literacy is
“the ability to understand information and—more important—to evaluate and integrate
information in multiple formats that the computer can deliver” (Gilster as cited in Pool,
p. 6) [28, 29].
We use items from the “Digital Native Assessment Scale” (DNAS) proposed by
[14] as one of the available, statistically tested and validated instruments in the literature to measure the digital competency level of the creative workers. However, it
should be noted that other frameworks, such as EU Digital Competence Framework
[54] could be used as an alternative framework to DNAS. We used this framework,
because it discards the age division, relying primarily on the subjects’ self-report
regarding their degree of digital literacy.
2.1

Digital Natives and Digital Immigrants

The term “digital natives” was ﬁrst adopted by Prensky [3, 4] to describe a generation
that grew up in a society where digital technologies were already standard in the daily
lives of their individuals. In the academic literature, other terms were used to
denominate the same generation, such as “Net-Generation” [15], “Millennials” [16] and
“iGeneration” [17]. Among the characteristics that identify digital natives, the most
prominent is their exposure to the Internet and new digital technologies from an early
age. These individuals, when reaching adulthood, have already spent a considerable
part of their lives using technological devices, digital applications, and connected to the
world wide web. According to [3, 4], the heavy exposure to the digital environment
since a young age supposedly affected their brain development differently from previous generations. Digital natives are used to transmitting and receiving information
fast, preferably using instant message application, where they can use graphics and
images to convey concepts and ideas. They tend to perform more than one task at the
same time, often networking with other individuals. As a counterpart to this cohort, [3,
4] denominated individuals out of this range of characteristics as “digital immigrants”.
Although they may become proﬁcient in the use of some digital technologies, digital
immigrants are conditioned to use it differently from the digital natives [5]. For them,

346

S. Nikou et al.

the information must be transmitted legibly and formalised textually (e.g., by email).
Digital immigrants share data conditioned with an existing necessity and tend to discuss ideas and opinions in small groups of peers. They are more productive when
focused on one task at a time, using digital technologies to increase the quality of their
performance rather than to connect with others.
However, this characterisation based on the age has been criticised by many
researchers such as [5] and for the premise of the digital technologies effect in the brain
development of digital natives [18–20]. By including digital literacy, we aim to address
this academic debate by exploring different classiﬁcation factors that goes beyond the
age.
In addition to digital literacy, other factors also impact creative workers’ intentions
to use digital technologies. By analysing the academic literature, it is possible to
identify some efforts in precedent investigations of the use of the digital technologies
applied within the initial adoption construction of the Technology Acceptance Model
[21]. Some articles provide a correlation between the Technology Acceptance Model
(TAM) and the Theory of Planned Behaviour (TPB) [22] for the elaboration of a
longitudinal study [6, 23, 24]. Nevertheless, as this research is limited to only one wave
questionnaire delivery, due to the importance of TPB, social norms and attitude
towards use will be used together with constructs of TAM and digital literacy to devise
a theory-based conceptual model, see Fig. 1.
2.2

Perceived Ease of Use

Perceived ease of use (PEOU) refers to the degree of easiness associated with the use of
digital tools. In the theoretical model stipulated in this research, the concept of perceived ease of use is extracted from TAM [21]. Previous research suggests that perceived ease of use also affects perceived usefulness and has greater relevance in the
early stages of adopting a new behaviour [21, 25]. Moreover, this paper assumes that
due to rapid and constant technology upgrades, perceived ease of use has signiﬁcant
relevance to audience attitude towards use of digital technology (i.e., work tools);
hence:
H1a. Perceived ease of use has a signiﬁcant effect on perceived usefulness
H1b. Perceived ease of use has a signiﬁcant effect on attitude towards use
2.3

Perceived Usefulness

Perceived usefulness (PU) refers to the degree of trustworthiness attributed by the
individual regarding the gain in performance through the use of digital technologies.
The employment of this construct in the research model is an aggregation of similar
concepts from an examined model in the literature review: TAM [21]. In this paper, we
argue that PU influences the creative workers’ attitude towards use of digital technologies and we expect that the PU to be a strong predictor of attitude towards use of
digital technologies; hence:
H2. Perceived usefulness has a signiﬁcant effect on attitude towards use
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Social Norms

Social norms (SN) refer to the degree of interference of other individuals in the decision
making of an individual’s intention to use digital technology [26]. This construct is
similar to the “subjective norms” [21, 22] or “social influence” [25]. Directly or
indirectly (through the attitude towards use), we assume that social norms influence
creative workers’ behaviour in relation to their interaction with technology [27], where
the opinion of third parties, closely related to the individual, are signiﬁcant in shaping
their own evaluation. Social norms influence decision making in a complex way and
are susceptible to a variety of contingent influences [22]. This paper assumes that the
social pressure exerted by SN, not only directly affect the intention to use digital
technology but also influences the attitude towards use of technology of creative
workers; hence:
H3a. Social norms have a signiﬁcant effect on intention to use digital technology
H3b. Social norms have a signiﬁcant effect on attitude towards use
2.5

Attitude Towards Use

Attitude towards use refers to the affective reaction of the individual when using a
technology [25]. It is associated with the individual’s liking, joy, and pleasure when
making use of a technology [25]. For some cases, this construct may represent the
strongest predictor of behavioural intent [2, 25]. More detailed analyses indicate that
attitudinal constructs regarding the use of technology are more signiﬁcant when the
theoretical model considers constructions related to the expectation of effort and performance [27]. In studies related to digital natives and digital immigrants, [2] state that
the higher is the individual’s conﬁdence in its ICT skills, the more positive their
attitude toward using digital technology. This paper assumes that attitude towards use
influences the intention to use digital technology for creative workers; hence:
H4. Attitude towards use has a signiﬁcant direct effect on intention to use digital
technology
2.6

Digital Literacy

Digital literacy refers to the attitude and ability of individuals to appropriately use
digital tools to identify, access, generate, integrate, and evaluate digital resources,
building new knowledge, creating media expressions, and communicating with others
[30, p. 135]. An individual is considered digitally literate when demonstrating technical
and operational skills to use ICT and digital technology in daily activities [31]. By
classifying digital natives and digital immigrants by age group, the study placed those
of a certain age into a predeﬁned group with insufﬁcient comprehension of their
cognitive and technical abilities [32]. On the other hand, by classifying digital natives
and digital immigrants by their exposure, experience, proﬁciency and engagement with
digital technology, the gap between different ages is bound to the improvement of their
ICT skills [14]. The digitally literate individual should be a critical thinker, who can
responsibly make use of the Internet, who can select appropriate software to their needs
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and used it with the capability to seek and evaluate digital information for learning and
performing tasks [31, p. 1068], hence:
H5a. Digital literacy has a signiﬁcant effect on intention to use digital technology
H5b. Digital literacy has a signiﬁcant effect on attitude towards use
2.7

Intention to Use

The intention to use digital technology refers to the degree to which individuals would
use the technology in their day-to-day routines [33]. Different studies propose that
intention to use digital technology is related to perceived ease of use and perceived
usefulness [34, 35]. This construct is related to motivational factors, which makes it the
most crucial determinant in predicting the decision to take a speciﬁc action [22]. In this
research, the intention to use digital technology is considered as the outcome variable
to evaluate the intention to use digital technology of creative workers within their work
activities. Figure 1 shows the proposed model.

Fig. 1. Research model

3 Methodology
The methodology employed in this paper focuses on developing a better understanding
of how creative workers use their ICT skills to deal with their digital work tools.
Thereby, the quantitative approach through Partial Least Squares Structural Equation
Modelling (PLS-SEM) using Smart-PLS software was employed. The PLS-SEM
method was chosen primarily for its broad application in academic research [36, 37].
All the items used within each construct were selected from validated measures,
undergoing minor adjustments to better ﬁt to the context of this research. Items for
measuring PU, PEOU and attitude towards use, each with ﬁve items, were derived from
[21]. Items for SN and intention to use digital technology, each with ﬁve items, were
derived from [21, 25]. Finally, digital literacy has been measured with items based on
the digital native assessment scale [14]. The choice of a survey questionnaire was based
on the accessibility and easiness in collecting quantitative data, enabling the researcher
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to perform data analysis efﬁciently. All survey items were measured on the 7-point
Likert scale from “1 = strongly disagree” to “7 = strongly agree”, see Appendix 1.
3.1

Data Collection

The sample of participants was limited to creative workers who perform their artistic
activities through the use of digital tools. Within this group, only self-employed,
individuals belonging to a creative collective, or individuals working in small businesses were included. In the case of small companies, a total of 50 employees was
considered a delimiting factor for participation in this research. It was a strategic
decision in order to select creative workers that are out of the reality imposed by large
corporations within the creative economy. It is considered that in large corporations,
the use of digital tools can be dictated by commercial agreements not related to the
functionalities of these tools. As well as its accessibility may be limited or even
prohibited depending on the position and function held by the employee. These
bureaucracies are expected to be smaller or even non-existent in the case of small
businesses and freelancers. The proﬁle of these creative workers can be found by the
exposure of their online portfolio or through online platforms and communities
developed for the dissemination of creative work (e.g., Behänce, Dribbble, GitHub,
among others). The choice of these professional proﬁles was random, given the need to
include different genres, occupations, and locations.
During four-week of July 2019, the questionnaire was distributed to participants
presenting the following characteristics: (i) currently working as a creative worker,
positioning themselves as the creator of their own work, (ii) identify themselves as a
freelancer, self-employed, start-up, studio, or group of independent artists, (iii) the
work created by them must be unique, that is, represent an original perspective that
embodies the vision of the creator and (iv) for SMEs cases, no signs should be found
that the company belongs to or is part of a medium or large business.
A total of 380 questionnaires were returned, 3 participants did not answer the
questionnaire properly and were excluded from further analysis. As suggested by [40],
the non-response bias test was performed. The ﬁrst 25% of respondents were compared
with the ﬁnal 25% of respondents for all survey items using the chi-square test. The
result showed that the participants do not differ signiﬁcantly, thus concluding that the
answers collected from the sample are not biased. Of the respondents, 70% were males,
and 30% were females. The median age of the respondents was 33 years old. Most of
the participants were from Europe (43.2%), followed by participants from South
America (26.3%). When we asked whether the respondents have migrated from their
original country where they born, only 21% said yes. The majority of the respondents
were full-time freelancer (40.3%), and 28% reported that they were full-time employed
by SMEs. The majority of the respondents had at least six years or more experience
working as an artist or as a creator, see Table 1.
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Table 1. Descriptive statistics of the respondents
Descriptive statistics of the
respondents

Pooled
sample

Digital native
(DNAS above
Mean)

Sample size
377 (100%) 188 (49.9%)
Median age
33 years
32 years
Gender
Male
262 (69.5%) 124 (32.9%)
Female
110 (29.2%) 61 (16.2%)
Other
5 (1.3%)
3 (0.8%)
Original continent
Africa
34 (9.0%)
20 (5.3%)
Asia
42 (11.1%)
25 (6.6%)
Europe
163 (43.2%) 69 (18.3%)
North America
31 (8.2%)
19 (5.0%)
Oceania
8 (2.1%)
3 (0.8%)
South America
99 (26.3%)
52 (13.8%)
Migrated from the place of origin
Yes - Reside in a different country 79 (21.0%)
40 (10.6%)
No - Reside in the origin country
298 (79.0%) 148 (39.3%)
Level of education
High School Diploma
48 (12.7%)
28 (7.4%)
Bachelor’s degree
219 (58.1%) 108 (28.6%)
Master’s degree
77 (20.4%)
43 (11.4%)
Ph.D.
2 (0.5%)
0 (0.0%)
Other
31 (8.2%)
9 (2.4%)
Employment type
Full-time as a freelancer
152 (40.3%) 77 (20.4%)
Full-time as a SME employee
106 (28.1%) 48 (12.7%)
46 (12.2%)
25 (6.6%)
Part-time as a freelancer and as a
SME employee
Part-time as a freelancer
67 (17.8%)
35 (9.3%)
Part-time as a SME employee
6 (1.6%)
3 (0.8%)
How long have you been working as an artist/creator
Less than 2 years
15 (4.0%)
9 (2.4%)
From 2 to 5 years
116 (30.8%) 60 (15.9%)
From 6 to 10 years
130 (34.5%) 64 (17%)
From 11 to 15 years
63 (16.7%)
33 (8.8%)
From 16 to 20 years
37 (9.8%)
15 (4%)
More than 21 years
16 (4.2%)
7 (1.9%)

Digital
immigrant
(DNAS below
Mean)
189 (50.1%)
34 years
138 (36.6%)
49 (13%)
2 (0.5%)
14 (3.7%)
17 (4.5%)
94 (24.9%)
12 (3.2%)
5 (1.3%)
47 (12.5%)
39 (10.3%)
150 (39.8%)
20 (5.3%)
111 (29.4%)
34 (9.0%)
2 (0.5%)
22 (5.8%)
75 (19.9%)
58 (15.4%)
21 (5.6%)
32 (8.5%)
3 (0.8%)
6 (1.6%)
56 (14.9%)
66 (17.5%)
30 (8%)
22 (5.8%)
9 (2.4%)
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4 Data Analysis and Results
The mean-split of the scores collected from Digital Native Assessment Scale (DNAS)
[14] was employed as a classiﬁcation factor between digital native (above mean;
N = 188) and digital immigrants (below mean; N = 189). The maximum DNAS score
possible was 84 (12-items on a 7-point Likert scale), and the mean among the participants was 68 (81% of the maximum score possible) indicating the majority of the
participants with high the level of digital literacy skills.
The same similarities were found in the analysis of the respondents’ self-perception
regarding frequency of use and proﬁciency with the digital work tools, see Table 2.
4.1

Measurement Analysis

We analysed the research model in two stages (a) measurement model assessment and
(b) structural model assessment [42]. The assessment of the reliability and validity was
performed through the outer loadings, composite reliability, and average variance
extracted (AVE) [43]. As indicated by [44] the values of outer loadings should be
above .70, all indicators, except for few items, loaded signiﬁcantly on their respective
constructs with primary loadings more than .70. Moreover, the values of CR, which is
the assessment of the internal consistency were all above the threshold of .70 or higher
[41]. For convergent validity, we examined the value of AVE for each latent variable
Table 2. Respondent self-perception regarding frequency of use and proﬁciency
Respondent self-perception regarding
frequency of use and proﬁciency

Sample size

Pooled
sample

Digital
native
(DNAS
above Mean)
188 (49.9%)

Digital
immigrant
(DNAS
below Mean)
189 (50.1%)

377
(100%)
Digital Native Assessment Scale (DNAS) 12-Items: (7-point Likert scale from “1 = strongly
disagree” to “7 = strongly agree”.)
Grow up with Technology
M = 6.50
M = 6.79
M = 6.21
Comfortable with Multitasking
M = 6.28
M = 6.81
M = 5.74
Reliant on Graphics for Communication
M = 4.67
M = 5.69
M = 3.66
Thrive on Instant Gratiﬁcations
M = 5.11
M = 5.91
M = 4.32
Please indicate how often do you use the following digital technologies (hardware): (5point Likert scale from “1 = I do not use it” to “5 = several times a day”)
Smartphone
M = 3.95
M = 3.98
M = 3.93
Desktop Computer
M = 3.08
M = 3.04
M = 3.13
Laptop Computer
M = 3.23
M = 3.30
M = 3.16
Tablet Computer
M = 2.15
M = 2.27
M = 2.04
Graphics Tablet (e.g., Wacom Intuos)
M = 2.83
M = 2.83
M = 2.83
Professional Camera
M = 1.94
M = 2.01
M = 1.88
(continued)
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Table 2. (continued)

Respondent self-perception regarding
frequency of use and proﬁciency

Pooled
sample

Digital
Digital
native
immigrant
(DNAS
(DNAS
above Mean)
below Mean)
Please indicate how often do you use the following digital technologies (software): (5-point
Likert scale from “1 = I do not use it” to “5 = several times a day”)
Raster Graphics Editor (e.g., Photoshop)
M = 3.65
M = 3.72
M = 3.57
Vector Graphics Editor (e.g., Illustrator)
M = 3.03
M = 3.15
M = 2.91
Motion Graphics Editor (e.g., After Effects)
M = 1.81
M = 1.84
M = 1.79
Video Editor (e.g., Premiere)
M = 1.62
M = 1.68
M = 1.57
3D Modelling Editor (e.g., Cinema 4D)
M = 1.69
M = 1.77
M = 1.60
Team Collaboration App (e.g., Slack)
M = 2.07
M = 2.08
M = 2.07
Task Management App (e.g., Asana)
M = 1.71
M = 1.74
M = 1.68
Please indicate your expertise level using the following digital technologies (software): (5point Likert scale from “1 = novice” to “5 = expert”)
Raster Graphics Editor (e.g., Photoshop)
M = 4.30
M = 4.36
M = 4.24
Vector Graphics Editor (e.g., Illustrator)
M = 3.71
M = 3.84
M = 3.58
Motion Graphics Editor (e.g., After Effects)
M = 2.23
M = 2.27
M = 2.20
Video Editor (e.g., Premiere)
M = 2.18
M = 2.15
M = 2.21
3D Modelling Editor (e.g., Cinema 4D)
M = 2.02
M = 2.05
M = 1.99
Team Collaboration App (e.g., Slack)
M = 2.25
M = 2.27
M = 2.23
Task Management App (e.g., Asana)
M = 1.82
M = 1.87
M = 1.76

and all values, expect of digital literacy (.494), were above the recommended value of
.50 [45]. We also assessed the Cronbach’s alpha (a) for the internal consistency of
latent constructs, and all values except for social norms (.69) were above .70. Nevertheless, as Cronbach’s alpha tended to provide a conservative measurement in PLSSEM and it is used to measure internal consistency reliability, some researchers [45,
46] recommended using the CR as a replacement, which should be .70. In our analysis,
the lowest CR value is .832 [41] see Table 3.
Table 3. Reliability and validity
Construct

Items

Perceived ease of use

PEU1
PEU2
PEU3

Factors
loadings
.874
.851
.745

tStatistic
66.713
32.595
16.202

Cronbach’s
a
.777

CR

AVE

.867

.685

(continued)
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Table 3. (continued)
Construct

Items

Perceived usefulness

PU1
PU2
PU3
PU4
PU5
Social norms
SN1
SN2
Attitude towards use
ATU1
ATU2
ATU3
ATU5
Intention to use digital
IU1
technology
IU2
IU3
IU4
IU5
Digital literacy
DL1
DL2
DL3
DL4
DL5
DL6
Note: CR = Composite Reliability;

Factors
tloadings
Statistic
.731
14.462
.835
30.402
.844
42.048
.751
19.833
.779
22.218
.817
17.505
.908
26.514
.782
21.819
.865
44.195
.860
40.882
.773
13.930
.615
13.148
.834
28.096
.759
21.186
.845
26.845
.822
33.256
.726
10.677
.785
16.746
.724
20.324
.689
30.784
.750
19.033
.682
26.239
AVE = Average Variance

Cronbach’s
a
.853

CR

AVE

.895

.631

.686

.857

.750

.842

.894

.680

.843

.889

.618

.761

.832

.494

Extracted.

For discriminant validity, we used the square root of AVE for each latent variable
to establish discriminant validity [47, 48], and all the values were higher than other
correlation values among the latent variables, see the values in bold on the diagonal in
Table 4.
Table 4. Discriminant validity
Constructs
ATT DL INT
Attitude towards use
.824
Digital literacy
.417 .673
Intention to use digital technology .700 .535 .786
Perceived usefulness
.699 .506 .673
Perceived ease of use
.553 .416 .565
Social norms
.469 .387 .516

PU

PEOU SN

.794
.522 .828
.498 .358

.866
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Structural Analysis

To test the research hypotheses and to assess the signiﬁcance of relationships between
constructs in the model, we used SmartPLS. The SEM results showed that the intention
to use digital technology was explained by variance of 58%. Moreover, attitude
towards use and perceived usefulness were explained by variance of 55% and 27%,
respectively. The PLS-SEM analysis showed that attitude towards use had the strongest
effect on the intention to use digital technology (b = .52, t = 9.85, p < .001), therefore
and H4 is supported by the model. The relationships between PU (b = .49, t = 7.97,
p < .001), PEOU (b = .20, t = 3.65, p < .001) and SN (b = .17, t = 3.60, p < .001),
were found to be signiﬁcant to attitude towards use, thus H1a, H2 and H3b were
supported by the model. The path between PEOU to PU was signiﬁcant (b = .52,
t = 8.98, p < .001), thus H1b is supported. Social norms also directly impact (b = .21,
t = 3.60, p < .001) the intention to use digital technology, therefore H3a was also
supported.

Fig. 2. Conceptual results

The SEM analysis revealed interesting results in relation to digital literacy. While,
we found a direct relationship between digital literacy and the intention to use digital
technology (b = .24, t = 3.91, p < .001), the result showed that digital literacy had no
signiﬁcant impact on the attitude towards use. Thus, only H5a was supported by the
model (see Fig. 2). Moreover, the result showed that the total indirect effects between
digital literacy and intention to use digital technology is not signiﬁcant. In other words,
no mediation effect of attitude towards use could be found between digital literacy and
intention to use digital technology. Finally, we found that attitude towards use mediates
the path relationships between PU (b = .26, t = 6.55, p < .001), PEOU (b = .12,
t = 4.14, p < .001) and SN (b = .07, t = 2.55, p < .01) to intention to use digital
technology.
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Multigroup Analysis (MGA)

To classify the respondents as digital natives and digital immigrants and using other
factors rather than the age [5, 7, 8], we used the scores on the Digital Native
Assessment Scale (DNAS) [14] to examin the model. As mentioned, DNAS is a more
consistent classiﬁcation factor than the age as it allows to label individuals based on
their proﬁciency and competency with the digital technologies. Thus, we performed the
DNAS analysis in a mean-split of participants score, identifying the digital native
(above mean; N = 188) and digital immigrants (below mean; N = 189). The MGA
results showed that these groups differed from each other on several path relationships.
For instance, while for digital natives, the path between digital literacy and intention to
use digital technology was not signiﬁcant, it was found to be signiﬁcant for digital
immigrants (b = .27, t = 3.91, p < .001).
More interestingly, the path between SN and attitude towards use was found to be
signiﬁcant only for the digital immigrants (b = .19, t = 2.91, p < .005). We also found
a signiﬁcant relation between SN and intention to use digital technology, applicable
only for digital natives (b = .23, t = 3.52, p < .001). Given that [32] argued that it is
possible for adults to become digital natives as much or more than the younger generations through, e.g., skills acquisition, increasing the frequency of use, and continuing interaction with digital technologies. Our results, using the DNAS framework for
the classiﬁcation, supported this idea by showing several differences between these two
groups. The differences between the groups were observable only through creative
workers’ proﬁciency in using digital tools and not based on their age.

5 Discussion
In this paper, we devised a theory-based model to examine creative workers’ intention
to use digital technologies in their day-to-day routines. We developed an integrated
conceptual model, comprising of six constructs (e.g., digital literacy, intention to use,
social norms). Moreover, unlike common practice that tends to divide individuals based
on their age, in this paper, we refrained from this approach and used the classiﬁcation
index based on the Digital Native Assessment Scale (DNAS) from [14] to classify
creative workers as digital natives and digital immigrants. By classifying the respondents based on their scores on the DNAS items and irrespective of their age, the digital
native group presented higher engagement with digital technologies than digital
immigrants, considering their perspective in how often they use these tools. The digital
natives also showed higher skills when considering their own proﬁciency using digital
technologies. Moreover, the SEM results showed that social norms had a different
impact on the attitude towards use and intention to use digital technology when
respondents were classiﬁed into digital native and digital immigrants. From the results
obtained, we can assume that the engagement of digital natives and digital immigrants
can be leveraged by increasing their exposure to opportunities to interact with digital
technologies. However, how these opportunities of interaction are perceived by these
groups (e.g., peer collaboration, instructor guidance, professional demands) will
depend on the distinct effect of social norms on their behaviour.
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Our results also complemented prior studies such as [49, 50] who also indicated
that in order to classify individuals, we need to emphasise on the impact of sociodemographic variables on engagement and ability to use digital technologies rather
than the age criteria. Hsieh et al. [51, p. 3] focused on socio-economic criteria to
demonstrate how geographic location can influence digital inequality, “the inequality in
the access and use of information technology”. Studies like these indicated that differences in location and social levels can influence the level of digital literacy of the
older generations and the younger ones. In other words, it can impact their awareness,
attitude and ability towards use, critical and evaluative sense, as well as cognitive and
technical skills when handling digital technologies [30, 31].

6 Conclusion, Future Work and Limitations
In this paper, in response to the academic debate on the classiﬁcation of the individuals
as digital natives and digital immigrants, we contribute to the literature by exploring
Digital Native Assessment Scale (DNAS) [6–8]. The SEM results show that DNAS is a
more consistent classiﬁcation factor than the age, as we found signiﬁcant differences
between the respondents. Our ﬁndings show that individuals with less exposure and
access to new technologies can be positioned as digital immigrants, even if they are
born after 1980. The same can occur with individuals born before 1980 when located in
socio-demographic conditions where their exposure to digital technologies is enhanced.
We used creative workers as the subjects of our research because prior studies argue
that creative workers, due to the nature of their creative works, have a high fluency in
digital literacy that is continually updated due to their work needs [12, 13]. Our results
supported this assumption by showing how creative workers perceive and state their
use of digital technologies in their daily work practices.
Furthermore, the results of multigroup analysis contribute to literature and support
other scholars’ assumption [32, 49] that not all individuals from the youngest generations are digital natives. With a consistent classiﬁcation based on exposure and
engagement with digital technologies, it is assumed here that digital immigrants can
continuously improve their level of digital literacy. We argue that to identify digital
natives and digital immigrants, in the ﬁrst step, we need to assist them in the adoption
and breadth of use technologies. For instance, by creating an environment where digital
technology engagement can be built and strengthen, companies can provide to their
audience anxiety reduction when encountering new tools and leading them to interact
with new technologies more comfortably [5, 7].
Regarding some limitations of the research presented here, it should be noted that
participants under analysis are presumed to have a high level of digital literacy, which
was observed by their high DNAS score, in average 81% of the maximum. Individuals
less digitally literate than creative workers could exhibit distinct path associations in the
constructs proposed in the research model. Even so, possibilities of analysis within
these group of creative workers were not fully explored. An analysis that investigates
with more detail on how the socio-demographic system from different location influence the creative worker’s technology engagement is essential. In addition, it should be
made clear that the associations of individuals with the digital tools performed in this
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research were closely related to the execution of their work tasks. The engagement of
this audience with digital tools in their leisure time has not been performed, which may
result in different perspectives regarding the classiﬁcation of individuals.
Overall, in future research, new studies must consider digital natives and digital
immigrants as a dynamic classiﬁcation that has by its nature the condition of being
modiﬁed in relation to the individuals’ exposure to new technologies versus time.
Digital natives and digital immigrants have their importance in the social environment
to which they interact, incorporating different perspectives and outlining different ways
for the adoption and use of technologies [52, 53].
Acknowledgement. This work was supported by Academy of Finland, project The Impact of
Information Literacy in the Digital Workplace [grant number 295743].

Appendix. Measurement Instrument
Construct
Social norms

Code
SN1
SN2
SN3
SN4
SN5

Perceived usefulness

PU1

PU2
PU3

PU4
PU5

Items
Most professionals from my ﬁeld use
digital tools
Professionals that I admire use digital
tools
I have to use digital tools because my
clients require it
Professionals that use digital tools have
more prestige than those who do not
In my ﬁeld, those who use digital tools
have a high proﬁle
Using digital tools enable me to
accomplish my work tasks more
quickly
Using digital tools enhance my
effectiveness in my work
Using digital tools can signiﬁcantly
increase the quality of output of my
work
Using digital tools increase my
chances of getting more jobs
Using digital tools increase my
chances of getting jobs well-paid

Source
Taylor and
Todd [38, 39]

Davis [21];
Thompson
et al. [26]

(continued)
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Construct
Perceived ease of use

Code
PEU1
PEU2
PEU3
PEU4

Attitude toward use

PEU5
ATU1
ATU2
ATU3
ATU4
ATU5

Intention to use digital
technology

IU1
IU2
IU3
IU4
IU5

Items
It is easy for me to get the expected
result with digital tools
It is easy for me to become a skilled
user of digital tools
It takes too long to learn how to use
digital tools to make it worth the effort
Working with digital tools is
complicated. It is difﬁcult to
understand what is going on
Overall, I ﬁnd digital tools easy to use
The actual process of using digital
tools is pleasant
Digital tools make my work more
interesting
I work better using digital tools
Digital tools enable me to be a selfdirected and independent worker
Once I started working with digital
tools, I ﬁnd it difﬁcult to avoid
I do not hesitate to use new digital
tools in my work processes
I plan to continue using digital tools in
my work processes for years to come
I intend to use the next versions of
digital tools in my work processes
I am very likely to use digital tools to
create my work digitally
I would recommend to other
professionals in my ﬁeld to use digital
tools

Source
Davis [21]

Thompson
et al. [26]

Davis [21];
Thompson
et al. [26]

Venkatesh
et al. [25]

(continued)
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(continued)
Construct
Code
Items
Source
Teo [14]
Digital Literacy - Digital Grow up with technology
Natives Assessment Scale DNAS1 I use the Internet for work and leisure
(DNAS)
every day
DNAS2 When I need to know something, I
search ﬁrst online
DNAS3 I keep in touch through devices with
friends and online communities every
day
Comfortable with multitasking
DNAS4 I can check email and chat online at the
same time
DNAS5 When using the Internet for my work, I
am able to listen to music as well
DNAS6 I am able to use more than one
application on the computer at a time
Reliant on graphics for communication
DNAS7 I use pictures and ﬁgures more than
words when I wish to explain
something
DNAS8 I use a lot of graphics and icons when I
send messages
DNAS9 I use pictures to express my feelings
and ideas better
Thrive on instant gratiﬁcations and rewards
DNAS10 I wish to be rewarded for everything I
do
DNAS11 I expect the websites that I regularly
visit to be constantly updated
DNAS12 When learning something new, I prefer
to learn those that I can use quickly
ﬁrst
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