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Abstract

The study looks into the validation and analysis of the psychometric properties of the Techno-Work Engagement Scale
(TechnoWES-9) in the case of a sample of Romanian employees (N=280). The scale is based on the concept of work
engagement and evaluates the well-being generated by the use of technology at the workplace. The tool includes three
factors: techno-vigor, techno-dedication, and techno-absorption, each with three items. The factorial structure was
verified through confirmatory factor analysis (CFA), and the reliability of the scale was examined from the perspective
of its internal consistency. The concurrent validity was performed by associating scales that assess subjective well-being.
The CFA supports the tri-factorial structure of the scale. The internal consistency of the total score is excellent.
TechnoWES-9 is positively associated with subjective well-being, life satisfaction, and positive affect. None of the
dimensions of the scale correlates with negative affect. The study suggests that the Romanian version of TechnoWES-9
is an adequate measure for the assessment of well-being of Romanian employees working in digital technology.
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purpose of filling the gap in the literature on
the positive feeling that the employee has
when s/he uses technology (digital

Introduction
Most studies that looked into the role of

technology at the workplace focused on the
employee’s negative experiences and on
work-related techno-stress (Salanova, 2003;
Stich et al., 2017; Imran et al., 2017; La Torre
et al., 2019; Visvizi & Daniela, 2019).
However, a smaller number of studies shows
the association between the use of digital
technology and the wuser’s well-being
(Dienlin & Johannes, 2020; Bavaresco et
al., 2021). In 2019, a first study coined the
concept of techno-work engagement with the

technology, in particular) at the workplace
(Mékiniemi et al., 2019). The study was
completed by the development of an
instrument that measures well-being when
working with technology: Techno-Work
Engagement Scale-9 (TechnoWES-9)
(Mékiniemi et al., 2020).

The concept of techno-work engagement
represents this positive experience in the work
with technology opposed to the negative
experience of techno-stress (Makiniemi et al.,
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2020). The concept is based on the established
term “work engagement” — a positive state of
mind concerning work (Schaufeli et al., 2002;
Schaufeli et al., 2006) — and it is similar to the
latter: techno-work engagement has three
dimensions: techno-vigor (high level of
energy when technology is used at the
workplace), techno-dedication (enthusiasm
and inspiration generated by the work with
technology), and techno-absorption (full focus
when technology is used at the workplace).
Although both concepts mentioned above
capture the meaning of well-being at the
workplace, work engagement is focused on
work in general, while techno-work focuses on
digital technology which is used at the
workplace (Mékiniemi et al., 2019).

The scale was validated on samples of
employees from various organizations
(N=870) and on Finish teachers (N=216)
(Mikiniemi et al., 2020). TechnoWES-9
showed good internal consistency: McDonald
o coefficients are over 0.82 in the case of the
three factors and over 0.90 in the case of the
total score. The construct validity was
assessed by the correlations with the scores
obtained from other relevant constructs such
as techno-stress and technology-related job
resources. TechnoWES-9 and its three scales
correlate negatively with the techno-stress
scale and the latter’s dimensions: skepticism,
fatigue, anxiety and inefficacity, and it makes
positive correlations with technology-related
job resources (autonomy, social support, self-
efficacy, value congruence) (Makiniemi et al.,
2019).

The rationale for which we proposed to
adapt and validate TechnoWES-9 for the
Romanian space would be related to the fact
that technology is ubiquitous in our lives, and
digitalization is a megatrend of contemporary
society with a major impact on the way in
which people work. A balanced picture of both
the negative and positive effects of the
intensive digitalization of work on well-being
is also needed. And TechnoWES-9 offers us
the evaluation of the well-being that results
from working with technology. In addition, in
Romania there is a shortage of instruments that
assess the individuals’ experiences with
regard to the relationship with technology at
the workplace.
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The scale helps to understand the degree of
engagement in technology-related work and
the positive experiences that technology users
have in the work process since technology
makes their work easier and helps to increase
their performance and productivity. Just like
work engagement, techno-work engagement
is an inspiring, fulfilling work-related state of
mind. Studies have shown that work
engagement is associated with happiness
(Kameyama et al., 2022), life satisfaction
(Mache et al., 2014), and psychological well-
being (Rahi, 2022, Radic et al., 2020).

Therefore, we assume that techno-work
engagement is associated with the general
well-being of employees.  Moreover,
theoretical studies have advanced the

relationship between techno work engagement
and subjective well-being (Cazan, 2020). On
the other hand, research shows that subjective
well-being conceived as individual cognitive
and affective evaluations of life (Diener, 2000;
Seligman, 2018) is positively and significantly
influenced by  workplace  well-being
(Horowitz, 2016). Studies on teachers show
that well-being at work is correlated with
happiness and optimism (Kun & Gadanecz,
2019). Another empirical investigation carried
out on technological employees demonstrates
the impact of workplace well-being on
subjective well-being via flow as the overall
feeling that employees feel when they are fully
engaged (Chang & Hsu, 2022). This means
that a very good or less good job affects
subjective well-being. Work satisfaction and
work-related affect are considered essential
for a successful business and increase
employee psychological well-being, including
hedonic and affective (DiPietro et al., 2020).

Research hypotheses

Hypothesis 1: Starting from the above-
mentioned literature (Mdkiniemi et al., 2019;
Mecikiniemi et al., 2020 ) we hypothesize that
the factorial structure of TechnoWES-9 is
trifactorial.

Hypothesis 2: Starting from the definition
of techno-work and from the purpose of
TechnoWES-9, we hypothesize that the scale
will correlate positively with subjective well-
being, positive affect and life satisfaction, and
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it will correlate negatively with negative

affect.

Method

Linguistic adaptation of the
TechnoWES-9 into Romanian

The cross-cultural adaptation of the scale was
based on the recommendations proposed by
Beaton et al. (2000) for self-report scales.
Thus, the scale was translated into Romanian
independently by two researchers. Then we
made a synthesis of the translations and
compared the discrepancies. The blind
backward translation of the initial versions
was made by other two bilingual people, an
English teacher and a psychologist who is
familiar with the jargon of the domain. The
last stage consisted in pre-testing the version
of a sample of 30 master students (all are
employed in the public and/or private sector),
in order to make sure items are clear and
comprehensible. The latter were not included
in the final sample.

Ethical considerations

The study has been conducted in full
accordance with ethical principles, including
the World Medical Association Declaration of
Helsinki from 1975 as revised in 2013. The
study was approved by the responsible body
for research ethics of the Polytechnic
University of Bucharest (Reg. No. 686/22 02
2022).

Data collection procedure

Between March and April 2022, the
participants filled in an online survey with a
Google Forms link. The latter was secured so
that one person can fill in the questionnaire
only once. The link was distributed in online
groups, in e-mail campaigns, as well as inside
a banking institution. In order to be eligible,
one had to be over 18 and to have stable
residency in Romania. The questionnaire
contains a text that informs participants that all
the answers are used exclusively for scientific
purposes, there are no rewards for the
participation in the study and data are
confidential. When they joined the study, the

participants agreed to have their data
processed for the research.

Instruments

Techno-Work  Engagement  Scale-9 -

TechnoWES-9 (Mékiniemi et al., 2020) is a 9-
item instrument with normal scoring which
measures a specific state of well-being related
to digital technology at the workplace. The
scale is made of three subscales each with 3
items assessed on a continuum from 0 — never
to 6 — always: techno-vigor (e.g., When 1
utilize technology in my work, I feel that I am
bursting with energy), techno-dedication (e.g.,
1 am enthusiastic about utilizing technology in
my job) and techno-absorption (e.g., I feel
happy when I am immersed in using
technology in my work),. Eight items are
adapted from the Utrecht Work Engagement
Scale-9 (UWES-9) (Schaufeli et al., 2006). An
item is adapted from the Utrecht Work
Engagement Scale-17 (UWES-17) (subscale
Vigor). The total score is calculated by adding
up the scores obtained for the nine items.
Satisfaction with Life Scale — SWLS
(Diener et al., 1985) is used in the assessment
of life satisfaction and, implicitly, of
subjective well-being by assessing the
cognitive component of the latter. The scale
included five items assessed on a scale from 1
— strongly disagree to 7 — strongly agree.
SWLS demonstrated good psychometric
properties in prior studies carried out on
various samples of Romanian adults (Marcu,
2013; Cazan, 2014; Balgiu, 2019a; Balgiu et
al., 2021). For the present study, the
coefficients of internal consistency are good:
Cronbach’s 0=0.84 (95%CI:0.81-0.87) and
McDonald’s o= 0.85 (95%CI:0.82-0.87).
CFA shows good fit coefficients: %?>=9.185;

df=5; y¥df=1.83; CFI=0.99; TLI=0.98;
NFI=0.98; RMSEA=0.055; SRMR=0.021;
p=0.102.

Scale of positive and negative experience —
SPANE (Diener et al., 2010) is made of 12
items, out of which six are related to positive
affects (the subscale Spane-Positive) and the
other six are related to negative affects (the
subscale Spane Negative). All the items are
assessed from 1—very rarely or never to 5—very

frequently or always. Every subscale has a
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score between 6 and 30. Finally, it was
calculated the effective balance (SPANE-B)
by subtracting the negative score from the
positive one. The scale was previous validated
on samples of Romanian students (Balgiu,
2019b). In the case of the present study,
Cronbach a coefficients are 0.89 (95%CI:
0.86-0.90) for SPANE-P and 0.87 (95%CI:
0.85-0.89) for SPANE-N and McDonald
®=0.89 (95%CI: 0.87-0.91) for Spane-P and
0.87 (95%CI: 0.85-0.89) for SPANE-N. CFA
shows the good value of the fit coefficients:
?=68.945; df=51; y?*/df=1.35; CFI=0.99;
TLI=0.98;  NFI=0.96; @ RMSEA=0.035;
SRMR=0.041; p=0.048.

Subjective well-being was measured in
accordance with the model proposed by
Diener (2000) and it consisted in the total of
the scores obtained for the cognitive
component of well-being (life satisfaction)
and the scores for the affective component (the
balance between positive affect and negative
affect).

The  socio-demographic  data. The
collected data considered: (i) self-identified
gender, (ii) age, (iii) studies (primary studies,
secondary studies, university studies, post-
university studies), (iv) domicile (urban versus
rural), (v) work sector (public, private,
another), (vi) the geographical region (the
main eight regions of the country were
included).

Data analysis

For a start, we analysed the descriptive
statistics: averages, standard deviations,
skewness and kurtosis. We used CFA for
construct validity, as well as the maximum
likelihood (ML)  assessment  method
considered robust in terms of non-normal
distribution (Byrne, 2010). In this sense, we
used the following fit coefficients: ¥ (chi-
squared test) which needs to be insignificant
from a statistical point of view (Hooper et al.,
2008) and y*df (relative/standard chi-square
test) which has an acceptable value if it is <3
(Schermelleh-Engel et al., 2003). Since ¥? is
sensitive to the dimension of the sample we
used a combination of indexes: CFI
(comparative fit index), TLI (Tucker-Lewis
index), NNFI (Bentler-Bonned Non-Normed
fit index) recommendable >0.95 (Hooper et
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al.,2008; Hu & Bentler, 1999); RMSEA value
(root mean squared error of approximation)
and of SRMR (standardized root mean square
residual) are good, if they are <0.05 (Byrne,
2010), and acceptable if they are <0.08
(Hooper et al., 2008; Hu & Bentler, 1999).
The AIC coefficient (Akaike information
criterion) is used to compare the models; the
model with the lowest values is the most
desirable. Reliability was examined with
Cronbach o and McDonald o coefficients. To
calculate composite reliability (CR) whose
minimum cut-off level must be >0.70 (Chin,
2010) the factor loading is used. The Average
variance extracted (AVE) with the minimum
limit level of 0,50 (Fornell & Larcker, 1981),
was used to calculate the convergence validity.
Concurrent validity was analysed through the
TechnoWES-9 relationship with scales that
evaluate  subjective  well-being.  The
discriminant validity was calculated by
comparing the square root of AVE of each
construct with its inter-construct correlation.
Gender differences were calculated using the
nonparametric Mann-Whitney U test. The
measurement of gender invariance was under
the recommendations of Rutkowschi and
Svetina (2017), who considered that ACFI
should be < 0.010 and ARMSEA<0.010. The
use of network analysis aimed to identify the
items that provide the highest information for
the latent constructs. The data were analysed
with the SPSS (version 22), Amos (version 22)
and JASP (version 0.16.10) programs.

Results

Socio-demographic
characteristics of the sample

The sample required to validate the scale was
calculated based on the formulas developed
by Soper (2022) considering all the
instruments used. The parameter values for
calculating the sample sizes were: an
expected effect size of 0.30, a desired
statistical power level of 0.95, number of
latent variable was 7 and number of observed
variable was 26. The recommended
minimum sample size is 247. To compensate
for potential losses (approximately 10%) 33
additional participants were added to this
estimate, resulting in a total of 280 subjects.
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Therefore, the sample was made of 280
participants in the 20 to 58 age bracket
(Meanag=30.59; S.D.=9.80), with a
relatively equal proportion of males
(41.43%) and females (58.57%). 97.20% of
participants work and live in the city and only
2.8% work and live in the rural area. The
sample is mostly made of university
graduates (66,70%), followed by high school
graduates (21.60%) and master and PhD
graduates (11,7%). As for the work sector,
37.14% work in the public sector and 66.80%
in the private sector, while 3.21% are
freelance. Most participants are engineers
(ILT. and telecommunications) (37.50%),
teachers (32.14%), and employees working
in financing and banking (14.28%). A
smaller proportion of subjects work in
commerce (4.28%), online journalism
(3.92%), marketing (3.57 %), consultancy
(2.50 %), and various other domains (1.78%).
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Descriptive statistics

The descriptive statistics were presented as an
average =+ standard deviation and the
normality condition of the data was verified by
means of skewness and kurtosis indicators
(Table 1). We calculated the Z scores for
skewness and kurtosis by comparing the
absolute value to the standard error. Given that
the Z score is not between -3.29 and 3.29,
corresponding to normal distribution for
samples of 50-300 of subjects (Kim, 2013), we
considered that the data have non-normal
distribution. The average scores of items
varied between 3.97 (I am completely
immersed in using technology in my work) to
4.75 (When I utilize technology in my work, I
feel that I am bursting with energy). Corrected
item total-correlations are all positive and they
are between 0.62 and 0.78. There are no
gender differences related techno-work
engagement (Mean rank maes =137.40; Mean
rank femates =142.70; p=0.589; U=9152.00).

Table 1. Descriptive statistics for TechnoWES-9 items

Corrected

item-total

Items Min. Max. M S.D. Skewness Kurtosis correlation
Techno_VI1 0.00 6.00 4.75 1.28 -1.26 1.85 0.73
Techno VI2 0.00 6.00 4.56 1.39 -0.95 0.53 0.75
Techno VI3 0.00 6.00 4.56 1.24 -0.75 0.27 0.62
Techno DE1 1.00 6.00 4.67 1.26 -0.72 -0.29 0.71
Techno DE2 0.00 6.00 4.55 1.30 -0.84 0.58 0.76
Techno_DE3 0.00 6.00 4.56 1.41 -0.86 0.28 0.77
Techno ABI1 0.00 6.00 4.24 1.47 -0.79 0.35 0.78
Techno_AB2 0.00 6.00 3.97 1.51 -0.50 -0.21 0.65
Techno_AB3 0.00 6.00 4.57 1.32 -0.74 0.05 0.63

Note: M—Mean; S.D.—Standard Deviation
techno-absorption (0=0.81; ®=0.81), and

Internal consistency

As for reliability, Cronbach a and McDonald
o coefficients are over 0.80 in the case of the
three  subscales: techno-vigor (0=0.81;
®=0.82), techno-dedication (0=0.84; ©=0.84),

TechnoWES-9 total score (0=0.92; ©=0.92)
(Table 2). There are no significant
modifications after the item deletions.
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Table 2. Descriptive statistics for factors — Mean, standard deviations and reliability

Factors M S.D. Min-Max a ®
Techno-vigor 4.62 1.12 0-6 0.81 0.82
Techno-dedication 4.60 1.16 1-6 0.84 0.84
Techno-absorption 4.26 1.22 0-6 0.81 0.82
TechnoWES-9 4.49 1.06 0-6 0.92 0.92

Factorial structure

We used CFA for the verification of the
factorial structure. Since the assumptions of
multivariate normality did not prove to be true
(Mardia coefficient = 51.36; c.r = 30.54) we
used  bootstrapping  technique (2000
resamplings). We made three models (Table
3). The first model took into consideration the
unifactorial dimension: ¥*=128.349; df=27;
y?/df=4.74; CFI=0.93; TLI=0.91; NNFI=0.91;
GF1=0.90; RMSEA=0.116 (90%CI: 0.096—
0.137); SRMR=0.043; AIC=164.349. Model 2
(x>=65.749; df=24; y?/df=2.74; CFI=0.97;

TLI=0.95; NNFI=0.95; GFI=0.95;
RMSEA=0.079  (90%CI:  0.056-0.102);
SRMR=0.039; AIC=107.749) and 3
(*=53.932; df=23; y?/df=2.34; CFI=0.97;
TLI=0.96; NNFI=0.96; GFI=0.95;
RMSEA=0.069  (90%CI:  0.045-0.084);

SRMR =0.031; AIC=97.932) are tri-factorial,

Table 3. Goodness-of-fit indices of the CFAs

of which model 3 is with negative residual
correlation between items 7 and 9. Model 3
was made in order to reduce the RMSEA value
(upper limit of the confidence interval). The
justification of the option for model 2 as
having the highest degree of adequacy
consists, on the one hand, in avoiding negative
covariances between items 7 and 9. On the
other hand, although there are authors who
consider that the cut-off level for the upper
limit of the RMSEA should be 0.080 (Hooper
et al., 2008), still other authors demonstrate
that this rule should not be generalized in the
conditions where the factor loadings are at a
high level. (McNeish & Hancock, 2018).
Thus, a RMSEA value of 0.20 can be
acceptable (Mc Neish & Hancock 2018).
Therefore, we concluded that model 2 has the
best values of the goodness-of-fit indices
(Figure 1).

Models a df y¥df CFI NNFI TLI RMSEA SRMR GFI AIC
(90%CI)

M1 one factor 128.349 27 474 093 091 091 0.116 0.043 090 164.349
[0.096-
0.137]

M2 three- 65.749 24 2.74 097 095 095 0.079 0.039 0.95 107.749

factors [0.056-

without 0.102]

correlated

errors

M3 three- 53932 23 234 097 096 096 0.067 0.031 095 97932

factors with [0.045-

correlated 0.083]

€11018
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Figure 1. The confirmatory factor analysis of the scale Techno WES-9

Notes: The figure shows the standardized values of the factor loading; teh1-teh9
represent the items of the scale

construct in both groups of males and females
(Table 4). The invariance according to gender
across gender is supported by the ACFI and ARMSEA
The results obtained in gender invariance values that are lower than the recommended
demonstrated that the scale measures the same  limits of 0.010.

The measurement invariance

Table 4. The gender invariance for TechnoWes-9

Model Overall Fit Indices Comparative Fit Indices
Invariance 1 df  y¥df  CFI RMSEA Ay} Adf ACFI ARMSEA
Configural 95383 48 1.98  0.969 0.060 [0.042-0.077] - - - -

Metric 106.090 54 1.96  0.966 0.059[0.042-0.075] -10.707 6 0.003  0.001

Scalar 111.877 60 1.86  0.965 0.056[0.042-0.075]  5.787 6 0.001 0.003

Strict 125.864 69 1.82 0964 0.054[0.039-0.069] 13.877 9 0.002  0.002

.001), life satisfaction (r between 0.21 and
o ) 0.26; p<0.001), positive affect (r between 0.23
Concurrent validity is certified by the fact that  anq 0.32; p<0.001), and balance affect (r
the TechnoWES-9 total score and its 3 petween 0.14; p < .01 and 0.23; p<0.001)
subscales make weak, but significantly (Taple 5). There were no significant
positive correlations with subjective well-  ¢orrelations with negative affect.

being (r between 0.18; p<0.01 and 0.27; p <

Concurrent validity
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Table 5. Intercorrelations between TechnoWES-9 and other validated measures

Vars. 1 2 3 4 5 6 7 8
1. Techno-VI -

2. Techno-DE 0.76%*** -

3. Techno-AB 0.69%** (.74*** -

4. TechnoWES 0.75%%*% (. 87*** (.97*** -

5. Life satisfaction =~ 0.26*%* (.23%%* (21%** (.23%** -

6. Positive affect 0.32%%* (. 23%%* (0 23%** (24%** (,62%** -

7. Negative affect  -0.10 -0.10  -0.02 -0.08 -0.40%**  -0.46%** -

8. Balance affect 0.23*** 0.19%* (.14* 0.16**  (Q.58%***  (.82%**  _(.88*** -
9. Subjective well-0.27*** (.23%%* (0, 18*%*  0.21%** (.84%** (. 82%** . 77*** (.93***
being

*p <.05; *¥* p<.01; *** p<.001

Convergent validity

We calculated AVE (Average variance
extracted) and CR (composite reliability) by
considering the factor loading (A) and the
standard error of measurement (&) obtained by
means of CFA. As Table 6 shows, both AVE
(0.63 — Global Score TechnoWES-9) and CR
(0.93 — Global Score TechnoWES-9) are over
the cutoff level of 0.50 and 0.70, respectively
(Chin, 2010; Hair et al., 2021).

Table 6. Convergent validity

Factors CR AVE
Techno-vigor 0.82 0.61
Techno-dedication 0.84 0.64
Techno-absorption 0.81 0.60
TechnoWES global score 0.93 0.62

Discriminant validity

At the same time, in order to test the
discriminant validity of the scale it was used
the Fornell-Larcker criterion which refers to
the comparison of the square root of AVE in
every construct with its inter-construct
correlation. If the square root of AVE is
higher, then the discriminant validity is
confirmed (Fornell & Larcker, 1981).
TechnoWES-9 meets the criterion of the
discriminant validity: the square root of AVE
value for each factor is 0.77 (techno-vigor),
0.80 (techno-dedication) and 0.80 (techno-
absorption) (Table 7). The discriminant
validity is also certified by the
intercorrelations between the subscales of the
TechnoWES-9 (between 0.69 and 0.97) higher
than the correlations  between  the
TechnoWES-9 and the other instruments
(Table 5) (Hair et al., 2021).

Table 7. Discriminant validity: Fornell-Larcker criterion

Subscales AVE 1 2 3

1. Techno-VI 0.61 0.78*

2. Techno-DE 0.64 0.76 0.80*

3. Techno-AB 0.60 0.69 0.74 0.77*

Note: *square root of AVE value for each factor
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Discussion

The study aimed to validate the scale
TechnoWES-9 in the case of a sample of
Romanian  employees  from  various
organisations. The results of the present study
demonstrate that TechnoWES-9 is a consistent
instrument for the measurement of well-being
in the work with technology. The level of
techno-work engagement of the analysed
sample is relatively high (M=4.49;
S.D.=1.06). We have drawn this conclusion
after comparing a group of Finnish teachers
(with the caution with which we can compare
employees coming from different cultural
backgrounds) whose average value for techno-
work engagement is M=3.93; S.D.=1.49
(Mékiniemi et al., 2019). The score obtained
in the present study is somehow closer to the
scores of school managers (M=5.71;
S.D.=1.26) (Méikiniemi et al., 2019). Just like
in the case of the study carried out on Finnish
subjects, no gender difference was obtained in
this case either.

The factorial models we assessed
demonstrated that the tri-factorial 9-item
structure is more appropriate for the scale
Techno WES-9 than the 1-factor structure, and
this aspect is in line with the study in which
the concept of techno-work engagement was
developed and the scale TechnoWES-9
(Mikiniemi et al., 2020) was validated. The
findings of this study supported configural,
metric, scalar and strict invariance of the scale
across gender.

The convergent validity was confirmed by
means of AVE and CR whose values are over
the minimum cut-off level recommended. In
addition, the scale reliability was o over 0.80
for subscales and over 0.90 for the global score
and o over 0,85 for subscales and over 0.90
for the global score, which is very close to the
original version ®>0.82 in the case of the 3
factors and > 0.90 in the case of the global
score (Makiniemi et al., 2020).

The study found that TechnoWES-9 is
associated with subjective well-being, with
life satisfaction — its cognitive component —
with positive affect and balance affect, thus
confirming the mission of the scale of the
positive experiences related to work with
technology. There were no negative relations

with negative affectivity, thus the hypothesis
proposed with regard to the negative relation
between techno-work and negative affect is
not confirmed. As the number of respondents
in the sample increases, the relations between
techno-work and negative affect may become
significant. This is an aspect which deserves to
be researched in subsequent studies. The
results confirm previous studies that find that
the role of technology in the workplace is one
of determining well-being in the conditions in
which it is aided and becomes inspiring for the
work performed (Hakami et al., 2021; Johnson
et al., 2020). As studies show, employees can
experience technical involvement in work
when technology facilitates their work and
allows progress that brings added value to the
work carried out (Makiniemi, 2022), the
condition being that employees possess
sufficient skills in the use of new technologies
(Haepp, 2022).

One of the theoretical implications consists
in the fact that the respective study
demonstrates that the factors involved in
techno-work engagement are the same as
those in other European areas, such as Finland.
This study also claims that the three-factor
model of techno-work engagement worked
better than the one-factor model and is
consistent with the findings from previous
studies (Mékiniemi et al., 2020). We believe
that this research provides a new measure for
practitioners and researchers inside and
outside organizations to assess the states that
employees have when they experience a high
level of involvement in working with
technology. The use of the scale in self-
evaluation could help the employee to be
aware of the positive affective states he could
have while working with technology.
Although the relationship between the three
factors of TechnoWES-9 with subjective well-
being is moderate, they are still in the expected
direction. The study depends on self-report
scales of SWB, but future research should
investigate different types of well-being to
confirm our results. Since the 3-item version
of the TechnoWES is an alternative to the 9-
item version (the two versions share 92% of
the variances and have good internal
consistency) (Makiniemi et al., 2020), future
research would consist in verifying the
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psychometric properties of the three items
version on different subject samples.

Limitations of the study

One of the limits is due to the usage of self-
report scales which can be influenced by social
desirability, that is why subsequent
longitudinal studies are necessary. Secondly,
the use of a convenience sample reduces the
possibility of generalizing the current results.
Another limitation is related to the non-
collection of data regarding the time of work
with techno-work. One of the subsequent
directions would consist precisely in
correlating the level of techno-work with the
number of hours in which technology is used
in one’s professional activity.

Conclusions

The study is the first to analyse the cross-
cultural adaptation of an instrument such as
TechnoWES-9 that assesses the well-being of
the employees who use technology, in the case
of a group of Romanian employees. The
results we obtained led us to believe that
TechnoWES-9 has good psychometric
properties so as to be used by researchers who
deal with the impact and the functionality of
new technologies on employees from various
sectors.

References

Balgiu, B.A. (2019a). Satisfaction with Life Scale: New
Psychometric Evidence in a Romanian Emerging
Adults Sample. International Journal of Humanities

& Social Studies, 7, 184-190.
https://doi.org/10.24940/theijhss/2019/v7/i8/HS1908
-089

Balgiu, B.A. (2019b). Validation of the Scale of Positive
and Negative Experience (SPANE) on a Romanian
student sample. Revista de Psihologie, 65, 209-218.

Balgiu, B.A., Sfeatcu, R., Ilinca R, & Bucur, V. (2021).
Investigating construct validity of the Satisfaction
with Life Scale in a sample of Romanian dental
students. Romanian Journal of Oral Rehabilitation,
13, 7-12.

Bavaresco, R., Arruda, H., Rocha, E., Barbos, J., & Li, G-
P. (2021). Internet of Things and occupational well-
being in industry 4.0: A systematic mapping study and
taxonomy. Computers & Industrial Engineering, 161,
107670. https://doi.org/10.1016/.cie.2021.107670

Beaton, D.E., Bombardier, C., Guillemin, F., & Ferraz,
M.B. (2000). Guidelines for the process of cross-
cultural adaptation of self-report measures. Spine, 25,

Beatrice Adriana Balgiu

3186-3191. http://dx.doi.org/10.1097/00007632-
200012150-00014

Byrne, B.M. (2010). Structural equation modelling with
AMOS:  basic  concepts,  applications,  and
programming. 2" ed. New York, Routledge, p. 81.

Cazan, A.M. (2014). The Romanian version of the
satisfaction with life scale. Romanian Journal of
Experimental  Applied  Psychology, 5, 42-47.
https://www.proquest.com/docview/1693628141

Cazan, A.M. (2020). The digitization of working life:
Challenges and opportunities. Psihologia Resurselor
Umane, 18, 3-6, http://dx.doi.org/10.24837/
pru.v18il.457

Chang, S.Y., & Hsu, HC. (2022). Validation of the double
mediation model of workplace well-being on the
subjective well-being of technological employees.
Frontiers in Psychology, 13, 838723.
http://dx.doi.org/10.3389/fpsyg.2022.838723

Chin, W.W. (2010). How to write up and report PLS
analyses. In E.V. Vinzi, W. Chin, J. Henseler, & H.
Wang (Eds.), Handbook of partial least squares (pp.
655-690). Berlin: Springer.

Diener, E.D. (2000). Subjective well-being: The science
of happiness and a proposal for a national index.
American Psychologist, 55, 34-43.
http://dx.doi.org/10.1037/0003-066X.55.1.34

Diener, E., Emmons, R.A., Larsen, R.J., & Griffin, S.
(1985). The satisfaction with life scale. Journal of
Personality Assessment, 49, T1-75.
https://doi.org/10.1207/s15327752jpa4901 13

Diener, E., Wirtz, D., Tov, W., Kim-Prieto, C., Choi, D-
W., Oishi, S., & Biswas-Diener, R. (2010). New well-
being measures: short scales to assess flourishing and
positive and negative feelings. Social Indicator
Research, 97, 143-156.
https://doi.org/10.1007/s11205-009-9493-y

Dienlin, T., & Johannes, N. (2020). The impact of digital
technology use on adolescent well-being. Dialogues
in Clinical Neuroscience, 22, 135-142.
https://doi.org/10.31887/DCNS.2020.22.2/tdienlin

DiPietro R. B., Moreo A., & Cain L. (2020). Well-being,
affective commitment and job satisfaction: influences
on turnover intentions in casual dining employees.
Journal of Hospitality Marketing & Management, 29,
139-163.
https://doi.org/10.1080/19368623.2019.1605956

Fornell, C., & Larcker, D.F. (1981). Evaluating structural
equation models with unobservable variables and
measurement error. Journal of Marketing Research, 18,
39-50. https://doi.org/10.1177/002224378101800104

Haepp, T. (2022). New technologies and employee well-
being: the role of training provision. Applied
Economics Letters, 29, 1211-1216.
https://doi.org/10.1080/13504851.2021.1922579

Hair, J.F., Black, W.C, Babin, B.J., & Anderson, R.E.
(2014). Multivariate data analysis. Tth ed. Essex,
Pearson education limited, p.571.

Hair, J.F., Hult, G.T.M., Ringle, C.M., Sarstedt, M.,
Danks, N.P., & Ray S. (2021). Partial Least Squares
Structural Equation Modeling (PLS-SEM) Using R,
Cham: Springer.

Hakami, E., Hernandez-Leo, D., & Amarasinghe, I.
(2021). Understanding the Well-Being Impact of a
Computer-Supported Collaborative Learning Tool:



The adaptation and validation of the TechnoWES-9 scale 99

The Case of PyramidApp. In T. De Laet, R. Klemke,
C. Alario-Hoyos, 1. Hilliger, A. Ortega-Arranz (Eds.)
Technology-Enhanced Learning for a Free, Safe, and
Sustainable World. EC-TEL (pp. 373-378). Lecture
Notes in Computer Science, vol 12884. Cham:
Springer. https://doi.org/10.1007/978-3-030-86436-
138

Hooper, D., Coughlan, J., & Mullen, M. (2008). Structural
equation modelling: Guidelines for determining
model fit. Electronic Journal of Business Research
Methods, 6, 53-60.

Horowitz, J. (2016). Dimensions of job quality,
mechanisms, and subjective well-being in the United
States. Sociological Forum, 31(2), 419-440.
https://doi.org/10.1111/socf.12251

Hu, L.T., & Bentler, P.M. (1999). Cutoff criteria for fit
indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation
Modeling: A Multidisciplinary Journal, 6, 1-55.
https://doi.org/10.1080/10705519909540118

Imran, M., Ramayah, T., & Kurnia, S. (2017). To use or
not to use: modelling end user grumbling as user
resistance in pre-implementation stage of enterprise
resource planning system. Information Systems, 69,
164-179. https://doi.org/10.1016/j.i5.2017.05.005

Johnson, A., Dey, S., Nguyen, H., Groth, N., Joyce, S., Tan,
L., Glozier, N., & Harvey, S.B. (2020). A review and
agenda for examining how technology-driven changes
at work will impact workplace mental health and
employee well-being.  Australian  Journal  of
Management, 45, 402-424, https://doi.org/10.1177/
0312896220922292

Kameyama, J., Hashizume, Y., Takamura, Y., Nomura, S.,
Gomi T., & Yanagi H. (2022). Work engagement, well-
being, and intent to continue working based on
educational support among foreign care workers in
Japan, Environmental Health and Preventive Medicine,
27, 4 https://doi.org/10.1265/ehpm.21-00248

Kim H. (2013). Statistical notes for clinical researchers:
assessing normal distribution (2) using skewness and
kurtosis. Restorative Dentistry & Endodontics, 38(1),
52-54. https://doi.org/10.5395/rde.2013.38.1.52

Kun, A., & Gadanecz P. (2019). Workplace happiness,
well-being and their relationship with psychological
capital: a study of Hungarian teachers. Current
Psychology, 41(1), 185-199. https://doi.org/10.1007/
$12144-019-00550-0

La Torre, G., Esposito, A., Sciarra, 1., & Chiappetta, M.
(2019). Definition, symptoms and risk of techno-
stress: a systematic review. International Archives of
Occupational and Environmental Health, 92, 13-35.
https://doi.org/10.1007/s00420-018-1352-1

Mache, S., Vitzthum, K., Klapp, B.F., & Danzer, G. (2014).
Surgeons' work engagement: Influencing factors and
relations to job and life satisfaction, 7he Surgeon, 12(4),
181-190. https://doi.org/10.1016/j.surge.2013.11.015

Maékiniemi, J.P., Ahola, S., & Joensuu, J. (2019). How are
technology-related workplace resources associated
with techno-work engagement among a group of
Finnish teachers? Seminar.net., Media, Technol &
Lifelong learning, 15, 1-21.

Maékiniemi, J.P., Ahola, S., & Joensuu, J. (2020). A Novel
Construct To Measure Employees’ Technology
Related Experiences of Well-Being: Empirical

Validation of the Techno-Work Engagement Scale
(TechnoWES). Scandinavian Journal of Work and
Organizational Psychology, S, 1-14.
http://doi.org/10.16993/sjwop.79

Maékiniemi, J.P. (2022). Digitalisation and work well-
being: a qualitative study of techno-work engagement
experiences related to the use of educational
technology. International Journal of Educational
Management, 36, 152-163. https://doi.org/10.1108/
1JEM-07-2021-0276

Marcu, R. (2013). New psychometrical data on the
efficiency of Satisfaction with Life Scale in Romania.
Journal of Psychological and Educational Research,
21, 77-90.

McNeish, D., An, J., & Hancock, G. R. (2018). The thorny
relation between measurement quality and fit index
cutoffs in latent variable models. Journal of
Personality Assessment, 100(1), 43-52.
https://doi.org/10.1080/00223891.2017.1281286

Radic, A., Arjona-Fuentes, J.M., Ariza-Montes, A., Han,
H., & Law, R. (2020). Job demands—job resources
(JD-R) model, work engagement, and well-being of
cruise ship employees, International Journal of
Hospitality Management, 88, 102518.
https://doi.org/10.1016/j.ijhm.2020.102518

Rahi, S. (2022). Investigating the role of employee
psychological ~ well-being and  psychological
empowerment with relation to work engagement and
sustainable employability, International Journal of
Ethics and Systems, 38(2), 266-285.
https://doi.org/10.1108/1JOES-12-2020-0200

Rutkowski, L., & Svetina D. (2017). Measurement
invariance in international surveys: categorical
indicators and fit measure performance. Applied
Measurement in  Education, 30(1), 39-51.
https://doi.org/10.1080/08957347.2016.1243540

Salanova, S.M. (2003). Trabajando con tecnologias y
afrontando el tecnoestrés: el rol de las creencias de
eficacia [Working with technologies and coping with
technostress: the role of efficacy beliefs]. Journal of
Work and Organizational Psychology, 19, 225-246.

Seligman M. (2018). PERMA and the building blocks of
well-being. Journal of Positive. Psycholology, 13(4),
333-335. doi: 10.1080/17439760.2018.1437466

Schaufeli, W.B., Salanova, M., Gonzales-Roma, V., &
Bakker, A.B. (2002). The measurement of
engagement and burnout: A two sample confirmatory
factor analytic approach. Journal of Happiness
Studies, 3, 71-92. DOI: 10.1023/A:1015630930326

Schaufeli,W.B., Bakker, A.B., & Salanova, M. (2006).
The measurement of work engagement with a short
questionnaire: A cross-national study. Educational
and Psychological Measurement, 66, 701-716. DOIL:
https://doi.org/10.1177/0013164405282471

Schermelleh-Engel, K., Moosbrugger, H., & Miiller, H.
(2003). Evaluating the fit of structural equation models:
tests of significance and descriptive goodness-of-fit
measures. Methods of Psychological Research-Online,
8, 23-74. http://www.mpr-online.de/

Soper, D. (2022). A-Priori Sample Size Calculator for
Structural Equation Models. Retrieved from:
https://www.danielsoper.com/statcalc/calculator.asp
x?1d=89



100

Stich, J.F, Tarafdar, M., Copper, C.L., & Stacey, P. (2017).
Workplace stress from actual and desired computer-
mediated communication use: a multi-method study.
New Technology, Work and Employment, 32, 84—100.
DOI: https://doi.org/10.1108/JOEPP09-2015-0031

Stoet, G., & Geary, D. C. (2018). The gender-equality
paradox in Science, Technology, Engineering, and
Mathematics Education. Psychological Science, 29(4),
581-593. https://doi.org/10.1177/0956797617741719

Visvizi, A., & Daniela, L. (2019). Technology-enhanced
learning and the pursuit of sustainability.
Sustainability, 11, 1-7. DOIL: 10.3390/sul 1154022

Beatrice Adriana Balgiu



