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ABSTRACT

Introduction: Affinity for Technology Interaction (ATI) refers to the users’ tendency to actively interact with
a digital system. ATl is a personal characteristic affecting many aspects of human-technology interaction.
The present study aimed to assess the psychometric properties of the Persian version of the ATl scale.

Material and Methods: The Persian version of the scale was developed in accordance with the forward-
backward translation approach. The construct validity of the scale was assessed using exploratory and
confirmatory factor analyses. The correlation of the scale with the Big-five personality traits, need for
cognition (NFC), age, gender, and field of study was also investigated.

Results: In contrast to the original scale, the Persian ATl had two components, confirmed by the
exploratory and confirmatory factor analyses. The first component contained eight items and the second
contained one item, item 3. So, this item was removed from the scale. The 8-item scale demonstrated
excellent reliability (coefficient=0.90). The Persian ATl was not significantly correlated with extraversion,
agreeableness, conscientiousness, and neuroticism (p>0.05). In contrast, it was significantly correlated
with openness to experience (0.175, p<0.01) and NFC (0.36, p<0.01). The Persian ATI score for men was
higher than for women. Various age groups were not significantly different in terms of the Persian ATI
score.

Conclusion: In contrast to the original version, the Persian version of ATl is composed of eight items. Other
characteristics, including unidimensionality and correlation with other personality traits, are similar to the
original version.

Keywords: Human Factors, Human-Technology Interaction, Automation, Affinity

TUMS

HOW TO CITE THIS ARTICLE

Ghasemi F, Nourian S, Babamiri M. The Psychometric Properties of the Persian Version of the Affinity for Technology
Interaction (ATI) Scale, J Health Saf Work. 2023; 12(4): 784-799.

1. INTRODUCTION

The use of digital technology and automated
systems in workplaces and daily lives is increasing.
People and organizations have to employ a variety of
digital systems, such as mobile phones, computers,
laptops, etc., to effectively and efficiently respond to
their daily demands. Moreover, we are in the fourth

* Corresponding Author Email: mohammad.babamiri@yahoo.com

Copyright © 2023 The Authors.
Published by Tehran University of Medical Sciences

industrial revolution, in which the use of artificial
intelligence, information and communication
technologies, and cyber-physical systems are
becoming dominant in workplaces. Therefore, all
humans all around the world inevitably sooner or
later have to use digital/automated systems.

An important personal characteristic affecting
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the interaction of humans with digital systems is
users’ affinity for technology interaction (ATT). ATI
refers to the users’ tendency to actively interact with
a digital system. As outlined by Franke et al, ATI can
be regarded as a personal resource for interacting
with digital systems. ATI is very important in
investigating various aspects of human-machine
(automation/digital systems) interaction.

Recently, a 9-item one-dimensional scale was
developed by Franke et al for measuring ATI. Since
the publication of the original paper, it has been
translated into several languages, including Italian,
Spanish, Romanian, and Dutch. The adaptation or
translation of a scale into a new language or culture
is a scientific project which should be conducted
based on well-accepted and reliable methodologies.

During recent years, the Iranian Ergonomics
and Human Factors Society (IEHFS) has expanded
its activities in both practice and research. The
provision of new and reliable tools, therefore, seems
to be a necessity for them. Therefore, the present
study was conducted to develop the Persian version
of ATI and assess its psychometric properties. In
addition, based on previous studies, we defined
some hypotheses and investigated them to get
a deeper insight into the affinity for technology
interaction as a personal resource.

Franke et al. believed that ATI is a personal
resource independent from the Big-Five personality
traits. Consequently, we hypothesized that:

o Hypothesis 1: ATI is not significantly correlated
with the big five personality traits.

The need for cognition (NFC) reflects the
natural tendency of people to engage in cognitive
behaviors. As interacting with digital systems
is a kind of cognitive task, a significant positive
correlation between ATI and NFC is expected, so
we hypothesized that:

o Hypothesis 2: ATI is significantly related to

NEC.

According to the technological gender gap
theory, males are more interested in cognitive tasks
and using digital technologies than females, so it is
expected that ATI score of males is higher than that
of females. Therefore, we hypothesized that:

« Hypothesis 3: Males have a higher ATI score
than females.

Moreover, people of generation X (born in
1961-1980) are those who have limited access to
technology, generation Y (born in 1981-2000)
are regarded as technology savvy, and people
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of generation Z (born in 2001-present) believe
technology is ruling the world and also known
as mobile-native. Based on this information, it is
expected that participants of generation X rated
ATI less than generation Y and generation Y less
than generation Z. In the other words, ATT is
negatively related to age. So, we hypothesized:

o Hypothesis 4: There is a negative significant

relationship between ATT score and age

2. MATERIAL AND METHODS

The backward-forward method was used to
develop the Persian version of ATI scale. Two
independent experts first translated the scale into
Persian. A committee composed of five experts were
employed to reach consensus on the Persian version
of the scale. Then, the content validity of the scale
was assessed using content validity index (CVI)
and content validity ratio (CVR). After developing
the final Persian version, it was translated back into
English by an independent translator. This version
was sent to the developers of the original ATI. After
anumber of modifications, the final Persian version
of the scale was agreed up on.

After finalizing the Persian version of the scale,
it was distributed among a sample of the general
population, including both males and females and
individuals from various disciplines. Data collection
phase took about one month. All participants were
free to participate in this study. Moreover, the study
procedure was approved by Abadan University of
Medical Sciences ethics committee (ethics code:
IR.ABADANUMS.REC.1400.075).

The 25-item tool was used to assess Big-five
personality traits among the participants. NFC was
also measured using the standard 18-item tool.

The construct validity of the scale was assessed
using exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA). To do this, the
dataset was divided into two portions: EFA with
Varimax rotation was conducted on the first portion
and the CFA was conducted on the second one. The
goodness-of-fit of the CFA model was evaluated using
absolute criteria such as chi-square/df, RMSEA and
comparative criteria such as CFI, TLI, NFI, GFI, and
TLI. The correlation between the Persian ATI scale
and other variables including big five personality
traits and NFC was evaluated using the Pearson
correlation coeflicient. Independent samples T-test
and analysis of variance (ANOVA) were employed to
compare the score of ATI among various groups.
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3. RESULTS AND DISCUSSION

The final Persian version of ATI scale can
be downloaded from https://ati-scale.org/. This
version was distributed among participants.
A total number of 378 individuals from the
general population participated in this study.
The demographic information of participants is
depicted in Table 1.

Data associated with the ATT scale were analyzed
using exploratory and confirmatory factor analyses.
To do this, the data were categorized into two equal
divisions: Sample 1 (N=189 cases) and Sample 2
(N=189 cases). The results of exploratory factor
analyses are presented in Table 2. Surprisingly,
the exploratory factor analysis conducted on
all data sets revealed that the ATI scale had two

components. The first component consisted of all
items other than item 3 which alone constituted the
second component.

The confirmatory factor analysis was performed
on the Sample 2 data set based on the both nine-
item and eight-item ATI scales. The results are
presented in Fig. 1. Both models had acceptable fit
indices. However, the fit indices of the 8-item scale
were slightly better. Moreover, in the 9-item scale,
the factor loading of item 3 was not significant
(path  coefficient=-0.12, p=0.11). Therefore,
the results of confirmatory factor analyses also
approved that those obtained from the exploratory
factor analyses.

The reliability of both scales was assessed using
Cronbach’s alpha coefficient. The coefficients were

Table 1. Demographic information of participants (N=378)

Variables
Gender (number (%))
Female
Male
Age (number (%))
<30 years
30-40 years
40-50 years
>50 years

Value

239 (63%)
139 (37%)

129 (34.1%)

163 (43.1%)
68 (18.0%)
18 (4.8%)

Table 2. The results of exploratory factor analyses

Sample 1 (N=189)

Sample 2 (N=189)

Total cases (N=378)

Items Component Variance Component Variance Component Variance
1 2 explained 1 2 explained 1 2 explained

ATI1 0.69 0.79 0.74

ATI2  0.85 0.85 0.85

ATI4 0.85 0.82 0.84

QEZ 852 53.70% 822 55.10% 8% 54.36%

ATI7 = 0.79 0.79 0.79

ATI8 0.66 0.67 0.67

ATI9 = 0.77 0.76 0.77

ATI3 0.91 11.97% 0.98 11.38% 0.91 11.33%

Table 3. The correlation of ATT score with big five personality traits and the need for cognition construct

Personality traits

Extraversion
Agreeableness

Conscientiousness

Neuroticism
Openness to experience
Need for cognition
** denotes the significance at 0.01 level.
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Correlation coefficient
-0.03
0.07
0.03
-0.04
0.18™
0.36™
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Item 1
Item 2

(8 items)

Fig. 1. The confirmatory factor analysis models based on the 9-item and 8-item ATT scales (double-asterisk denotes
significant loading factor at 0.01)

0.90 and 0.86 for the 8-item and 9-item scales,
respectively.

ATI was not significantly correlated with
extraversion, agreeableness, conscientiousness,
and neuroticism. There was a weak but significant
correlation between the openness to experience
and ATI. The correlation between ATI and NFC
was also significant (Table 3).

The average ATT scores for females and males
were 3.77 (£1.05) and 4.23 (£0.90), respectively.
According to the independent samples T-test,
there was a significant difference between females
and males in this regard (p<0.01). The ATI score
gradually decreases with age. However, the result of
ANOVA test demonstrated no significant difference
among the age groups in this regard (p=0.13).

ATT is an important variable in the study of
various aspects of human-technology interaction.
In this study, the Persian version of this 9-item
scale was developed wusing the backward-
forward approach. Surprisingly and in contrast
to the original research, both exploratory and
confirmatory factor analysis demonstrated that the
Persian version of the scale had two components, so
item 3 was removed from the scale and the following
analyses were conducted using the 8-item ATI.
Therefore, Persian researchers and practitioners are
recommended to use the 8-item ATT instead of the
9-item one. This finding also emphasizes that the
adaptation of a scale in another country or culture
should always be done with caution and assessing
the psychometric properties of the translated tool
is essential.

According to the results, ATI was not
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significantly ~ correlated with the Big-Five
personality traits except openness to experience
by which a weak but significant correlation was
observed. Supporting the first hypothesis of the
study, this finding is very important because it is
believed that ATI is a personality trait unique to
the present era which is independent of previous
ones, ie. the Big-five NEO questionnaire. The
significant positive correlation between openness
to experience and ATI is not a hard-to-predict
result, because there is some overlap between these
two characteristics at least in terms of being open
toward new technologies.

In this study, a significant correlation was
found between ATI and NFC (coeflicient=0.36
and p<0.01), so the second hypothesis was also
supported. The correlation coefficient obtained
in this study is very close to those reported by
Franke et al. People with higher NFC scores are
more interested in performing cognitive activities
and thinking behaviors, they are more curious
and positive about new skills and experiences.
Moreover, a significant relationship between
NEFC and the tendency to use digital systems and
new technologies has been reported by a number
of studies. Therefore, the significant correlation
between ATI and NFC is not a surprise. Therefore,
according to the results of the present study, it can
be postulated that ATI and NFC are two correlated
varjables but they are two distinct constructs and
cannot be used interchangeably.

In this study, the ATI score of men was found to
be higher than women (4.2 vs. 3.8) significantly, so
the third hypothesis of the study was supported. The
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ATT scores of men and women reported by Franke
et al. were 4.13 and 3.13, respectively. The results of
these studies are consistent as both studies found
a significant difference in this regard. However,
in contrast to men’s scores which are nearly equal
in two studies, the ATI score of Iranian women
is much higher than that of who participated in
Franke et al. It can be due to the recent efforts
of Iranian women to play a more prominent
role in society. However, a recent meta-analysis
demonstrated that the gap is narrowed as its
psychological, social, and cultural roots are fading.
The ATI score was decreased as age increased,
but there was no significant difference among age
groups. So, the fourth hypothesis of the study was
rejected. This finding is also similar to Franke et
al,, as they reported a weak correlation between
age and ATI score. As using new technologies and
digital systems is a necessity of the present era,
people of all ages have to make attempts to use
them. This finding emphasizes the independence
of ATI from age. Accordingly, the ATI scale can

788

be used for discriminating people in terms of their
affinity for interacting with technology and digital
systems regardless of their age.

4. CONCLUSION

In contrast to the original version, the Persian
version of ATI is composed of eight items. Other
characteristics, including unidimensionality and
correlation with other personality traits, are similar
to the original version.
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