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Abstract

The literature addresses Time Perspective and technology use among adolescents in various
ways. However, the existing body of research remains limited, with gaps in both descriptive
and comparative dimensions. Accordingly, this study aimed to describe and compare Time
Perspective, the Use of ICT (Information and Communication Technologies) and Social Me-
dia, and Attitudes Towards Technology among adolescents, considering sex, type of course,
and school year. The sample comprised 433 secondary school students aged between 14
and 19 years. Two instruments were employed: the Time Perspective Inventory (TPI) and
the Media and Technology Usage and Attitudes Scale for Portuguese Youth (MTUAS-PY).
Participants were generally more oriented towards the past; specifically, greater Future
Orientation was observed among male students, while Past Orientation was more prevalent
in regular-education courses, and a more Negative View of the Future was found among
students in vocational courses. Smartphone Use emerged as the highest-scoring dimension
within ICT and Social Media Use, whereas Accessibility and Ease received the highest
scores in Attitudes Towards Technology. This study provides a nuanced overview of the
secondary school adolescent population and identifies significant differences when consid-
ering academic tracks. These findings raise important considerations for future research,
both in terms of factorial analysis and comparative approaches.

Keywords: time perspective; time orientation; information and communication
technologies; adolescents

1. Introduction
Throughout adolescence, neurological, hormonal, and cognitive development is an-

ticipated and, consequently, physical, psychological, and social transformations occur.
Adolescence represents a period of emotional instability, with an increased risk of develop-
ing disorders associated with puberty and physical maturation [1]. In this phase, young
people develop greater cognitive maturation, begin to formulate an identity, and question
their role in society [2,3]. They face various challenges and transitions, which may be both
a consequence of this developmental phase and of their academic path. Entry into and
attendance at secondary school is another common factor among young people during

Societies 2025, 15, 315 https://doi.org/10.3390/soc15110315

https://doi.org/10.3390/soc15110315
https://doi.org/10.3390/soc15110315
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/societies
https://www.mdpi.com
https://orcid.org/0009-0009-8233-6686
https://orcid.org/0000-0003-1678-0892
https://orcid.org/0000-0002-4082-1474
https://doi.org/10.3390/soc15110315
https://www.mdpi.com/article/10.3390/soc15110315?type=check_update&version=3


Societies 2025, 15, 315 2 of 31

adolescence, bringing new experiences, thoughts, and emotions they must handle. They
respond according to their capacities and strategies, derived from their life experiences,
interactions, and internal repertoire [4–6].

An individual’s internal capacities and characteristics are developed through inter-
action with the environment, a process that begins in childhood. These internal variables
shape the individual and their subsequent way of seeing and interacting with others and
the world [7]. They accompany the person throughout life and, at the same time, undergo
changes themselves (e.g., personality, beliefs, self-esteem, curiosity, resilience. . .); from the
moment they emerge, they will be present in any interaction between the individual and
the context. Depending on how they develop, they can be adaptive and promote good
functioning and mental health or conversely contribute to the emergence of psychological
problems [3,8]. This study addresses one internal variable and one contextual variable
highly present in adolescence, Time Perspective and ICT, respectively.

1.1. Time Perspective

Over the course of life, people have various experiences that give rise to new knowl-
edge, feelings, and thoughts; these are stored and contribute to their continuous develop-
ment. In this way, it is possible that past experiences influence the present moment and
serve as a basis for planning and safeguarding the future. One of the main factors that
makes this possible is the development of a subjective perception of time. In childhood,
children begin to discern subjectively between the past, the present moment, and the future,
and to label events and experiences as what has already happened, what is occurring now,
and what is to come, initiating the development of their Time Perspective [9].

We define Time Perspective as the way in which an individual relates to time, often
unconsciously and always subjectively [10]. It is generally divided into past, present,
and future, and it organizes an individual’s personal and social experiences into these
temporal zones in an organized and categorized manner. Each of these zones possesses
distinct influences on human thought and behavior and is associated with both positive
and negative affect according to subjective experiences [10].

1.2. Research Lines of the Time Perspective

This topic has gained more prominence in Portugal over the past twenty years, deep-
ened after the adaptation and creation of instruments for its assessment, namely, the
development of the Time Perspective Inventory (TPI) [11]. and the adaptation of the Zim-
bardo Time Perspective Inventory (ZTPI) [9,12], which have allowed a more structured and
systematic approach. Currently, there are two main strands of research, with the TPI and
ZTPI falling into the second. The first recognizes the global nature of Time Perspective but
focuses on the future, framing study within human motivation, more common in fields
such as educational, motivational, and vocational psychology [13,14]. The second considers
the past, present, and future dimensions as influencing factors of motivation, judgment,
and behavior. This second strand is more common in social, organizational, and clinical
psychology [9,15]. Time Perspective has gained greater clinical prominence, particularly
through the second research strand, as it is characterized as a specific cognitive style of
information processing that impacts the individual’s overall functioning, thought, behavior,
and emotions [9,16]. Thus, it has been related to personality, self-esteem, anxiety, depres-
sion, addictive problems, and risk behaviors and has served as a basis for intervention
development [17–19].

1.3. Descriptive Approach in Time Perspective

Time Perspective carries great importance for individual functioning throughout life
and makes a significant contribution during adolescence [11,20]. In this phase, more com-
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plex and meaningful social relationships begin to be established, and academic performance
and decision-making, linked to recurrent study demands, are tested [2,3]. This is a crucial
moment in social and emotional development and in the maturation of variables such as
self-esteem, personality, eating habits, and behaviors [21–23].

To promote positive individual functioning, it is necessary to know the variables
that comprise it and how they behave in different populations and contexts. Accordingly,
a descriptive approach is essential for mapping and understanding the diversity and
complexity of adolescents’ experiences and behaviors. Although literature integrates
Time Perspective as a multifactorial construct, many of its components are understudied,
and those most studied show inconsistent results [24,25]. Therefore, it is important to
build a more solid and detailed foundation and identify specific patterns and trends
within populations and their subgroups. A descriptive approach will capture cultural
and contextual nuances often lost in other quantitative or experimental study typologies,
generate new insights, and reveal cultural and individual particularities crucial for effective,
personalized interventions [26].

1.4. Technologies

Regarding technologies, literature has demonstrated growing and frequent use at
increasingly younger ages, particularly ICT, with social networks standing out [27–30]. The
concept of ICT refers to the set of tools, communicational activities, and social dynamics by
which we can consider technology as an instrument, a product, and a context. The latter en-
compasses the consequences of its use, convergence, and dissemination through media, as
well as its influence on innovations in communication and information representation [31].

In recent years, the Instituto Nacional de Estatística (INE) has found that most internet
use is devoted to communication and information seeking, and that 80% of these users
participate in social networks. There is an increasing need to keep devices always connected
and a growing importance attributed to social networks [32]. Concerning young people,
practically all those between sixteen and twenty-four years old, and all individuals who
are studying, use the internet [33–35]; ICT and, especially, internet-access devices are
becoming available at ever younger ages. Data from the Entidade Reguladora para a
Comunicação Social (ERC) show that children aged three to eight watch television every or
nearly every day; in the six-to-eight age group, 62% use the internet and 77% play digital
games [36,37]. Thus, with technology present from such an early age, it ends up playing a
role in development, affecting each young person individually and according to personal
characteristics and psychological functioning, resulting in consequences that can be both
positive and negative [38].

Technologies are a relevant topic today. As Tache and Vâlau (2025) [39]. state, the
use of technologies, and AI in particular, can have adverse effects on users as long as they
remain unregulated. This is especially true for adolescents, who are at a highly susceptible
and vulnerable stage of development. If researchers and other professionals, such as
journalists, rarely consider fact-checking [40], it is worrying that adolescents may spend so
much time connected to online information, without reference points or the possibility of
critical reflection or confrontation.

ICT and social-media use and attitudes toward technology have been continuously
studied and encompass a wide range of technology-related variables, which makes re-
search very diversified. There are several studies addressing one or more technologies,
a single social network, and social networks in general [41–47]; however, few involve
a broad approach to ICT and social-network use and to attitudes toward technology in
adolescents, especially Portuguese adolescents, often due to measurement scarcity and
objective specificity, which leads them to focus on specific ICT domains (one of the best-
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known being problematic internet use). Another reason relates to sampling difficulties:
comprehensive surveys tend to have large numbers of items, implying larger samples and
greater participant fatigue, especially in adolescent populations [48,49].

1.5. The Present Study

Considering the information presented here, the present study’s general objective is
to describe Time Perspective, ICT and social media use, and attitudes toward technology
in secondary-school adolescents, for which the following specific objectives were defined:
(i) to describe Time Perspective and ascertain whether there are differences by sex, course
type, and school year; and (ii) to describe ICT and social media use and attitudes toward
technology and analyze possible differences by sex, course type, and school year. In line
with the two objectives, the following research questions were formulated:

RQ1: To which Time Perspective are the adolescents in our sample predominantly oriented?
RQ2: Are there differences in Time Perspective by sex, course type, and school year?
RQ3: What types of ICT use and what attitudes towards technology are most frequent
among adolescents?
RQ4: Are there differences in ICT use and attitudes towards technology by sex, course type,
and school year?

2. Materials and Methods
2.1. Study Design

This study followed a cross-sectional quantitative methodology with a descriptive
and comparative approach to Time Perspective, use of ICT and social media, and attitudes
towards technology in secondary school adolescents according to sex, type of course, and
grade. Data were collected using convenience sampling.

Underlying Scientific Methods

This study was guided by core scientific methods of investigation that complement
the statistical procedures described above. Analysis was used to decompose complex
constructs (Time Perspective, ICT and social media usage, and attitudes toward technology)
into measurable dimensions for psychometric evaluation and group comparison. Synthesis
integrated results across instruments, factor analyses, and statistical tests to produce co-
herent interpretations throughout the manuscript (instruments, results, and discussion).
Deduction informed hypothesis formulation and the selection of confirmatory procedures
(for example, CFA and directed comparisons) on the basis of theory and prior validation
studies. Induction supported exploratory stages, notably EFA and PCA, in which empir-
ical patterns emerging from the sample informed the reconstruction and refinement of
constructs. Comparison was central to the study’s objectives and was applied throughout
to test differences by sex, grade, and course type using uni- and multivariate techniques
including robust procedures. Taken together, these methods ensure epistemic transparency:
analytic and deductive steps anchor confirmatory claims in theory, while inductive and
comparative steps permit empirical discovery and contextualized interpretation of adoles-
cents’ technological engagement.

2.2. Participants

In the present study, the sample initially included 481 participants from schools in
the north of Portugal, selected by convenience. After data cleaning, 433 remained, all
secondary-school students, 201 (46.4%) male and 231 (53.6%) female, with ages ranging
from 14 to 19 years (M = 16.30; SD = 1.08). The upper bound for adolescence was set at
19 years in accordance with the World Health Organization (WHO) [50], so individuals
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older than 19 were excluded. Regarding grade level, 132 (30.5%) were in the 10th grade,
135 (31.2%) in the 11th grade, and 166 (38.3%) in the 12th grade. A total of 218 (50.3%)
attended vocational courses and 215 (49.7%) attended general-education tracks (Table 1).
This study followed a cross-sectional quantitative methodology with a descriptive and
comparative approach to Time Perspective, use of ICT and social media, and attitudes
towards technology in secondary school adolescents according to sex, type of course, and
grade. Data were collected using convenience sampling.

Table 1. Sociodemographic data of the sample.

n
433

%
100

Sex
Male 201 46.4
Female 232 53.6

Grade Level
10th Grade 132 30.5
11th Grade 135 31.2
12th Grade 166 38.3

Course Type
Vocational 218 50.3
Regular education 215 49.7

Course Groups and Tracks
Visual Arts 5 1.2
Science and Technology 105 24.2
Computer Science 35 8.1
Socioeconomics Sciences 72 16.6
Accounting and Management 6 1.4
Beauty Care 22 5.1
Hospitality and Catering 42 9.7
Installation, Maintenance, and Repair (IMR) 37 8.5
Languages and Humanities 33 7.6
Media Production 44 10.2
Pharmacy Assistant Technician 9 2.1
Sports Technician 19 4.4
Aeronautical Production Technician 4 0.9

The sample included students from fifteen vocational courses and four general-
education tracks. Within vocational courses, categories/groups were formed to encompass
courses with similar characteristics (Table 1). Thus, six vocational course categories and
three ungrouped courses emerged. Categories with n ≥ 30 were retained for analysis:
Computer Science (n = 35; three courses), Installation, Maintenance, and Repair (IMR;
n = 37; two courses), Hospitality and Catering (n = 42; two courses), and Media Production
(n = 44; one course). For general education tracks, the same n ≥ 30 criterion yielded three
retained majors: Science and Technology (n = 105), Socioeconomics Sciences (n = 72), and
Languages and Humanities (n = 33).

2.3. Instruments

The research protocol comprised three instruments. The first was a sociodemographic
questionnaire, consisting of items to collect diverse information about participants, includ-
ing sex, age, grade, and course type.
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2.3.1. Time Perspective Inventory

The Time Perspective Inventory (TPI) was developed and validated for Portuguese
elementary and secondary school students by Janeiro [11,51]. and comprises 32 items
on a 7-point Likert scale (1–7), rated by degree of agreement with each statement. It
contains four subscales: Future Orientation (16 items), Present Orientation (8 items), Past
Orientation (4 items), and Negative/Anxious View of the Future (4 items). The Future
Orientation subscale includes positively and negatively worded items, with the latter
reversed for scoring. It is further divided into five dimensions: Density; Time Span
(near vs. distant future); Optimism; Continuity; and Clarity. In the present study, Future
Orientation excluded three items, retaining 13 of 16. In the original validation, Cronbach’s
α ranged from 0.70 to 0.86 for three subscales (Past Orientation α = 0.51). In this study,
most subscales had α = 0.73 to 0.90, with Past Orientation at α = 0.58. Lower reliability in
Past Orientation has been reported in the literature. Future Orientation dimensions in this
study yielded Cronbach’s alphas from 0.61 to 0.79. Optimism and Clarity, each composed
of two items, were assessed via item–total correlations (0.745 to 0.871).

2.3.2. Media and Technology Usage and Attitudes Scale for Portuguese Youth

The Media and Technology Usage and Attitudes Scale for Portuguese Youth (MTUAS-
PY) was adapted and validated for Portuguese adolescents by Costa et al. [48] from the
original adult scale by Rosen et al. [52].This scale consists of 59 items: 44 assess ICT
and social-media use and 15 assess attitudes toward technology. Of the 44 use items,
the last four gauge the number of online friends; the first 40 use a 10-point Likert scale
(1 = never to 10 = all the time) for frequency, and the final four use an 8-point Likert scale
(1 = 0 to 8 = 751 or more). The use scale is divided into ten subscales: Social Media Use (for-
merly “Facebook Use,” 11 items), Email Use (5), Internet Search and Multimedia Sharing (6),
Smartphone Use (5), Video Recording and Image Capture (2), Video Games (3), Information
Search (3), Watching Television (2), Multimedia Search (2), and Online Friendships (2). The
Social Media subscale was renamed to reflect general social-network use. Attitudes toward
technology are rated on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree)
and divided into four subscales: Anxiety and Dependency (6), Task-Switching Preference (3),
Positive Attitude (3), and Negative Attitude (3). In this study, attitudes converged into five
factors: an Accessibility and Ease factor added three items migrated from Anxiety and De-
pendency. Validation alphas for use subscales ranged from 0.67 to 0.95, and in the present
study, 0.55 to 0.84 (Information Seeking was below 0.60). Four use subscales comprised two
items each and were assessed via item–total correlations (0.539–0.935). Attitude subscales’
alphas ranged from 0.68 to 0.84 in validation and from 0.61 to 0.81 in this study.

2.4. Procedures

Initially, permission requests were made to the authors of the selected instrument
validations, and an investigation protocol was drafted. This enabled the necessary requests
for study approval, namely to the Directorate-General for Education (DGE) and to the
Ethics Committee of the University of Trás-os-Montes and Alto Douro (CE-UTAD), reg-
istration numbers 1315700001 and Doc82-CE-UTAD-2023, respectively. After approval,
the chosen schools, teachers, and class guardians were contacted, and consent documents
were delivered for review by the legal tutors of minors. The right to privacy, anonymity,
and voluntariness was informed and guaranteed. In each class, the investigation was first
explained to participants, then consent forms were collected and the questionnaire made
available via QR code or LimeSurvey link. The researcher was always present to clarify
any doubts, with an average response time of 14.7 min.



Societies 2025, 15, 315 7 of 31

2.5. Statistical Analysis

Three software packages were employed in the data analysis: IBM SPSS (version 29),
R (version 4.4.2), complemented by the integrated development environment RStudio
(version 2023.06.0), and Jamovi (version 2.3.28). Data preparation was primarily conducted
using SPSS, including the handling of missing values, exclusion of outliers, and construc-
tion of derived variables. This software was also used for the majority of descriptive and
comparative analyses. Its lightweight and user-friendly interface facilitates preprocessing
tasks, particularly in contexts where classical statistical assumptions are partially or fully
met. In such cases, SPSS remains advantageous by enabling the execution of complex anal-
yses without requiring programming, including options such as bootstrapping, Welch’s
t-test, and other robust approaches for addressing moderate violations of assumptions.
Confirmatory factor analysis (CFA), exploratory factor analysis (EFA), and principal com-
ponent analysis (PCA) were conducted using Jamovi, which proved particularly effective
due to its modular extensibility and accessible interface, allowing for clear visualization of
models without the need for coding. Jamovi also supports procedures not readily available
or easily implemented in SPSS, such as advanced structural modelling. R, in turn, was uti-
lized for more complex multivariate analyses, customized visualizations (e.g., scatterplots),
and robust statistical testing. Its high computational power and versatility make it ideal for
researchers requiring full control over model specification, access to cutting-edge statistical
methods, and flexibility for fine-tuning and analytical extensions.

Initially, data cleaning and organization were performed; outliers were addressed
using z-scores and Mahalanobis distance. Then variables were constructed as described
by the original authors, and normality was assessed via Kolmogorov–Smirnov (p > 0.05)
and skewness/kurtosis between −1 and 1. Boxplots were used when necessary. Most
dimensions exhibited approximately normal distributions with skewness and kurtosis
between −1 and 1, both in the total sample and in comparison groups. This was not the
case for some ICT and social-media use dimensions, which showed skewness and kurtosis
outside that range. According to the literature, this is common when evaluating technology
use and was observed in both the original and Portuguese validation [48,52]. Technology
use is highly diverse, making the presence of statistical outliers (e.g., individuals who play
much more frequently than most or who have an unusually high number of online friends)
not necessarily indicative of true outliers. Taking this into account, authors have always
analyzed the MTUAS-PY retaining high skewness and kurtosis values in some dimensions
so as not to exclude data representative of reality [48,52]. The same approach was taken in
this study, with the addition of robust analyses to address assumption violations.

Subsequently, factor and principal component analyses were performed, namely CFA,
EFA, and PCA. For CFAs, robust Maximum Likelihood with mean adjustment (MLM) esti-
mators were included to address deviations from normality when necessary, and otherwise
to provide additional robustness to the models. When R was used for CFA, the lavaan
package was employed, and for EFA the psych package. After the factor analyses, variables
were reconstructed as needed, and internal consistency was evaluated using Cronbach’s
alpha and item–total correlations for dimensions consisting of two items.

The fit indices used varied depending on the model analysis performed, namely
Chi-Square and its degrees of freedom, χ2(df), Comparative Fit Index (CFI), Tucker–
Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), Standardized
Root Mean Square Residual (SRMR), and the Bayesian Information Criterion (BIC). Chi-
Square normally indicates good fit when p > 0.05; however, this index is very sensitive for
n > 200, which can lead to Type I errors. Thus, one may use the χ2/df ratio alongside other
indices. For the χ2/df ratio, values above 5 are considered poor, between 3 and 5 mediocre,
between 1 and 2 good, and values around 1 very good [53,54]. CFI and TLI range from 0 to 1:
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values ≥ 0.95 very good, 0.90–0.95 good, 0.80–0.90 mediocre, and <0.80 poor [54,55]. RMSEA
and SRMR normally range between 0 and 1 (RMSEA > 1 is rare) and are perfect at 0; ≤0.05
is very good, 0.06–0.08 good, 0.08–0.10 mediocre, and >0.10 poor/unacceptable [54–56].
Finally, BIC has no specific cutoff; lower values indicate better fit. It is primarily used for
model comparison; the model with the lowest BIC is preferred. The difference ∆BIC informs
strength of evidence: ≤2 negligible, 2–6 positive, 6–10 strong, and >10 very strong [57].
Regarding factor analysis, Bartlett’s test of sphericity and the Kaiser–Meyer–Olkin (KMO)
measure were also considered to determine data suitability for EFA and PCA. Bartlett’s test
yields a χ2(df) value—the larger the χ2, the more appropriate the mode—accompanied by
p < 0.05. KMO ranges from 0 to 1: ≥0.60 acceptable, <0.50 inadequate, ≥0.70 good, ≥0.80
very good, ≥0.90 excellent [58,59].

Subsequently, descriptive and comparative analyses were carried out using a mixed
approach, predominantly parametric, but resorting to nonparametric tests when appropri-
ate. For univariate two-group comparisons, Student’s t-test for independent samples was
used, and a stratified bootstrapping approach was included to estimate significance without
the influence of nonnormality in order to avoid Type I and II errors when p-values were
near the threshold, or simply to add robustness to the analysis. When homogeneity was not
met or was marginal (values near the threshold), Welch’s t-test was applied. In those cases,
Cohen’s d was calculated to account for the lack of homogeneity and to reflect Welch’s
statistic using the R package rstatix (version 0.7.2). Finally, when violations of normality
and homogeneity occurred, Yuen’s robust test (from the WRS2 package) (version 1.1.6) and
a robust Cohen’s d from the same package were used. The Modified One-Step M-Estimator
(MOM) served as the estimator, with a 20% trimmed mean, allowing for the handling of
outliers and assumption breaks. A trimming level of 20% was adopted, as this represents a
common standard in the robust Yuen test for controlling the influence of heavy-tailed dis-
tributions. Simulation studies indicate that, in the presence of tail contamination, moderate
trimming, such as 20%, tends to align the Type I error rate more closely with the nominal
level [60], thereby reducing the impact of outliers. Alternative trimming levels, namely
10% and 5%, were also tested; however, the results did not differ substantially from those
obtained with 20%, and this value was therefore retained as the default. The MOM was
included as a complementary procedure, offering dual protection. It is applied to trimmed
data and reweights residual asymmetric outliers that may persist following the symmetric
cut [60]. The MOM implementation in the WRS2 package is based on Huber’s ψ function,
assigning weights to observations according to the magnitude of their residuals. It does not
eliminate remaining outliers but rather attenuates their influence. These two procedures
are complementary and provide layered robustness: trimming addresses tail contamination
by removing or neutralizing the most extreme values prior to M-adjustment, while MOM
with Huber refines the weighting of residual observations that were not excluded. For
dimensions where this test was employed, the statistic is reported as “tγ” and the effect size
as “dr.” Cohen’s d was interpreted according to Jacob Cohen’s guidelines: d = 0.2 small,
d = 0.5 medium, d = 0.8 large [61,62].

For univariate analyses involving more than two groups, one-factor ANOVA was
used, accompanied by Welch’s correction when necessary and Scheffé and Tamhane T2
post hoc tests for homogeneity breaches. The Kruskal–Wallis test was also employed to
address assumption violations in comparisons that included smaller groups; in those cases,
post hoc analyses were conducted via pairwise comparisons with Bonferroni adjustment.
Effect sizes were reported using eta-squared (η2), which in this context corresponds to
partial eta-squared, given the absence of covariates or random factors. Cohen [61] defined
η2 = 0.01 as small, 0.06 as medium, and 0.14 as large. Observed power was also reported to
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guard against Type II errors; denoted “OP” in this study, a value of OP = 0.80 or higher
indicates an 80% chance of detecting a true effect [63].

Finally, multivariate analyses were carried out by using robust one-factor MANOVA in
R, through the functions Wilks.test and MANOVA.wide from the rrcov and MANOVA.RM
packages, respectively. Of the available options, four multivariate tests were selected, two
from each function. In the first function, a classical Wilks’s Lambda test was used, with
a ‘Rao’ approximation that approximates the statistic to an F distribution, facilitating the
p-value calculation; its value is reported as “Fra”. The second test, also from this function,
was a robust Wilks’s Lambda. It uses the Minimum Covariance Determinant (MCD)
method, accompanied by an empirical distribution and a standard 3000 replications. These
implementations make the test less sensitive to outliers and non-normal distributions,
providing robust estimates. It is reported as ‘Λr’ and is one of the most robust of the
four [64,65]. Regarding the second function, two provided tests were used: the Wald-
Type Statistic (WTS) and the Modified ANOVA-Type Statistic (MATS). Both the Wald-
type statistic and the modified ANOVA allow handling non-normal errors and residuals,
different sample sizes, and heteroscedastic variances. The statistics were accompanied
by WildBS resampling, set to 10,000 by default. WildBS was chosen because it does not
assume a specific distribution and is more robust to assumption violations [66–68]. The
choice among the four aimed to provide different robustness and power levels, offering
varied perspectives for interpretation. The first selected test does not differ much from
a classical Wilks’s Lambda statistic and thus would be powerful under ideal conditions,
in the absence of assumption violations, but it lacks robustness. It is included mainly to
perceive the impact caused by assumption violations when compared with robust results.
Considering the three robust tests included, we have the WTS, which is the least robust of
the three, yet much more robust than the previous one, especially by including resampling,
but still sensitive to assumption violations. Λr and MATS are the most robust of the four,
also the most powerful under assumption-violating conditions [65,67,69].

3. Results
3.1. Factor Analysis of the Time Perspective Inventory

Firstly, a confirmatory factor analysis was performed on the inventory using Jamovi;
however, satisfactory values were not obtained for the fit indices, so we opted to follow the
approach of Janeiro [11,51] and conduct a principal component analysis. Components were
extracted using Parallel Analysis, as it is more robust than the one based on eigenvalues.
Four main components were obtained; each associated with one of the theoretical factors.
Varimax rotation was chosen due to the structural independence theoretically established by
Janeiro [11]. The rotation was applied to the four extracted components, and loadings < 0.30
were suppressed, which is the software’s default value. For items that converged onto more
than one component, the decision on retention considered the size of the loadings and the
underlying theory, and no items were allocated to components that did not correspond to
their respective theoretical factor. Three items were excluded for failing to converge onto
the Future Orientation factor due to low or near-zero loadings. It is important to mention
that similar values were recorded in the original study. Normality was reviewed, and the
principal component analysis was repeated.

The first component explained the largest portion of variance, 20.39%, the second 10.61%,
the third 9.49%, and the fourth 9.23%, with a cumulative total variance of 49.7%. To verify the
adequacy of the analysis, Bartlett’s test of sphericity and the KMO sampling adequacy mea-
sure were performed. Both values indicated that the component analysis was appropriate:
χ2 (406) = 4791, p < 0.001 and KMO = 0.872, respectively.
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The first component was clearly associated with Future Orientation, retaining 13 out
of 16 items: items 1, 3, 6, 8, 10, 12, 14, 15, 19, 26, 29, 31, and 32. The loadings ranged
between 0.49 and 0.79. As noted, items 20, 22, and 24 showed weak relationships with the
other scale items, registering very low or near-zero saturations on this component. Thus,
three of the five Future Orientation subdimensions were adjusted, each losing one item,
namely, Time Span, which remained with three items, and Optimism and Clarity, with
two items each. The second component was associated with Present Orientation, retaining
all eight items from the dimension. Loadings ranged from 0.33 to 0.73, with only item 21
presenting a value below 0.40. It should also be noted that two of the excluded items from
the Future Orientation factor, items 22 and 24, were associated with this component. The
third component related to Negative/Anxious View of the Future, retaining all four items
from the dimension, was the best fitting among the four, with loadings between 0.61 and
0.75. Lastly, the fourth component was associated with Past Orientation, retaining all four
items with loadings ranging between 0.37 and 0.63; item 11 was the only one that presented
a loading below 0.40. Item 20 from Future Orientation was associated with this component.

3.2. Descriptive and Comparative Analysis of the Time Perspective

The dimensions were reorganized according to the principal component analysis, and
the variables were described for the total sample (Table 2). In general, the data indicated
higher values for Past Orientation, followed by Future Orientation, and lower values for
Negative View of the Future. Looking at the dimensions of Future Orientation, higher
values were found for Continuity, which reflects the perception of the connection and
interaction between Past, Present, and Future. Regarding the examined categories, all
presented lower central tendency values for Negative View of the Future. Among the three
Time Orientations, Present Orientation always presented a lower value, whereas the highest
value varied between Past Orientation and Future Orientation, with male participants and
vocational students more future-oriented, while the others were more past-oriented. In the
categories where Future Orientation was higher, the means of the two Time Orientations
were always very close (Table 3).

Table 2. Descriptive data of the time perspective inventory for the total sample.

Min–Max (R) * M ± SD (R) Min–Max (M) * M ± SD (M)

Future Orientation 20–91 58.75 ± 14.03 1.54–7 4.52 ± 1.08
Density 3–21 13.57 ± 3.74 1.00–7 4.52 ± 1.25
Time Span 4–21 13.83 ± 3.99 1.33–7 4.61 ± 1.33
Optimism 3–21 11.21 ± 3.78 1.00–7 4.22 ± 1.44
Continuity 5–21 15.15 ± 3.41 1.67–7 5.05 ± 1.14
Clarity 2–14 7.76 ± 2.91 1.00–7 3.88 ± 1.46

Present Orientation 8–56 31.14 ± 8.28 1.00–7 3.89 ± 1.04

Past Orientation 4–28 18.76 ± 4.96 1.00–7 4.69 ± 1.24

Negative View of the Future 4–28 12.66 ± 5.23 1.00–7 3.17 ± 1.31
* (R) = raw scores; (M) = mean scores.
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Table 3. Descriptive data of the time perspective inventory by category.

Sex Course Grade

Male Female Vocational Regular
Education 10th 11th 12th

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

Future Orientation 4.68
(1.12)

4.38
(1.03)

4.55
(1.20)

4.49
(0.94)

4.70
(1.08)

4.39
(1.09)

4.49
(1.05)

Density 4.64
(1.29)

4.42
(1.20)

4.55
(1.33)

4.49
(1.16)

4.62
(1.28)

4.43
(1.21)

4.52
(1.25)

Time Span 4.75
(1.41)

4.49
(1.25)

4.60
(1.40)

4.62
(1.25)

4.80
(1.33)

4.44
(1.35)

4.60
(1.30)

Optimism 4.50
(1.37)

3.98
(1.45)

4.35
(1.55)

4.09
(1.30)

4.34
(1.42)

4.14
(1.49)

4.20
(1.41)

Continuity 5.03
(1.19)

5.06
(1.09)

4.92
(1.24)

5.18
(1.01)

5.23
(1.16)

4.93
(1.19)

5.01
(1.06)

Clarity 4.27
(1.40)

3.54
(1.42)

4.11
(1.55)

3.64
(1.31)

4.21
(1.47)

3.66
(1.41)

3.79
(1.45)

Present Orientation 3.98
(1.03)

3.82
(1.06)

3.93
(1.07)

3.85
(1.04)

3.87
(1.01)

3.88
(1.06)

3.91
(1.04)

Past Orientation 4.64
(1.23)

4.73
(1.23)

4.50
(1.27)

4.88
(1.18)

4.80
(1.24)

4.73
(1.33)

4.56
(1.16)

Negative View
of the Future

3.23
(1.27)

3.11
(1.34)

3.30
(1.34)

3.03
(1.27)

3.02
(1.30)

3.15
(1.36)

3.30
(1.27)

Regarding sex, only the Future Orientation dimension showed statistically significant
values, with t (431) = 2.857; p = 0.006 and the following central tendency and dispersion
values: M = 60.81; SD = 14.56 for male students (n = 201), and M = 56.97; SD = 13.34
for female students (n = 232). The test indicated a small effect size, d = 0.275; 95% CI
[0.085, 0.465]. This difference represents a greater Future Orientation for male students
compared to female students.

The dimensions of Future Orientation were analyzed using a robust one-factor
MANOVA, and four multivariate tests with varying robustness methods were included.
Effects of sex were observed across the dimensions, with statistically significant values
(p < 0.001) for all multivariate tests: Fra (5, 427) = 9.5159; Λr = 0.856; WTS = 48.394;
MATS = 62.239. The robust test outputs indicated higher values for female students on the
Continuity variable and higher values for male students on the other four.

To determine which variables had statistically significant differences, independent
t-tests were performed, as all assumptions were met for univariate analyses. Specifi-
cally, significance (p < 0.001) was found for Optimism and Clarity, with t (431) = 5.087,
d = 0.490 and t (431) = 5.350, d = 0.516, respectively. These results reveal sex differences with
small-to-medium and medium effect sizes, translating into greater effort in planning future
actions and greater confidence in achieving goals among male students. It is important to
note that the Time Span dimension showed a marginally significant result, t (404) = 1.968,
p = 0.050, d = 0.190, 95% CI [0.003, 0.390], with higher scores for male students.

Regarding course type, the Past Orientation and Negative View of the Future dimen-
sions showed statistically significant differences, t (431) = −3.222, d = −0.311, p < 0.001 and
t (431) = 2.132; d = 0.205, p = 0.034, respectively (Table 4). Effect sizes were small in both
cases, but the differences had opposite directions: Past Orientation was more pronounced
among students in regular education courses, while Negative View of the Future was more
pronounced among students in vocational courses. When analyzing the seven course cate-
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gories, only the Past Orientation dimension showed significance, F (6, 361) = 3.931, p < 0.001,
η2 = 0.061, OP = 0.97. More specifically, differences were found between Media Production
(M = 16.30; SD = 5.39) and Science and Technology (M = 19.60; SD = 4.89), p = 0.029, and
between Media Production and Socioeconomics Sciences (M = 20.01; SD = 4.42), p = 0.016. In
both cases, the direction of the difference was the same, with the Media Production group
showing lower Past Orientation and being the group with the lowest central tendency
among the seven.

Table 4. Comparisons by Course Type in the Time Perspective Inventory dimensions.

Course Type M ± SD p d 95% CI
[Lower, Upper]

Future
Orientation

Vocational
Regular Education

59.16 ± 15.63
58.34 ± 12.23 0.533 0.058 [–0.131, 0.246]

Present
Orientation

Vocational
Regular Education

31.47 ± 8.27
30.80 ± 8.31 0.416 0.081 [–0.108, 0.269]

Past
Orientation

Vocational
Regular Education

18.00 ± 5.08
19.52 ± 4.74 <0.001 –0.310 [–0.499, –0.120]

Negative View
of the Future

Vocational
Regular Education

13.20 ± 5.35
12.13 ± 5.06 0.034 0.205 [0.016, 0.394]

The dimensions of Future Orientation were analyzed using a robust MANOVA,
which revealed statistically significant differences across all four multivariate tests, with
Fra (5, 427) = 9.1757, Λr = 0.860, WTS = 46.352, and MATS = 40.115 (all p < 0.001). The
descriptive results indicated that students from vocational courses tended to score higher
in Density, Optimism, and Clarity, whereas those from regular education courses presented
higher scores in Continuity and Time Span.

To identify specific dimensions with statistically significant differences, each variable
was analyzed univariately. Welch’s t-tests were applied due to mild violations in homo-
geneity assumptions for two dimensions. Differences emerged in three dimensions. For
Optimism, students in vocational courses scored higher t (431) = 4.729, p < 0.001, with
an effect size of d = 0.454. In Continuity, scores were higher among regular education
students, t (416) = −2.362, p = 0.022, with d = −0.227. Lastly, Clarity showed higher
scores among students in vocational courses, t (421) = 3.441, p < 0.001, and an effect size of
d = 0.330. These results suggest that students enrolled in vocational education exhibit, on
average, greater confidence in their ability to achieve future goals and are more actively
engaged in planning for the future, while students in regular education demonstrate a
greater perceived connection among past, present, and future.

Analysis of the dimensions across the seven course categories using robust MANOVA
again revealed statistically significant differences across all multivariate tests:
Fr (30, 1430) = 2.5345, Λr = 0.734, WTS = 88.198, MATS = 93.780; p < 0.001. Subsequent
univariate analysis via ANOVA and ANOVA with Welch correction indicated significant
differences for Optimism and Clarity. For Optimism, the result was F (6, 361) = 5.856, with
η2 = 0.089, OP = 1. For Clarity, F (6, 361) = 4.366, η2 = 0.068, OP = 0.98. Although Continuity
presented an initial significance (p = 0.032), this effect was not maintained after applying
Welch’s correction. This was corroborated by post hoc analyses using Scheffé’s method,
which identified specific group differences for Optimism and Clarity.

For Optimism, students in Science and Technology (M = 10.14; SD = 3.11) scored
significantly lower than students in IMR (M = 12.84; SD = 3.83; p = 0.025) and Media
Production (M = 12.70; SD = 3.93; p = 0.022). As for Clarity, IMR students (M = 9.68;
SD = 3.16) scored higher than those in Science and Technology (M = 7.41; SD = 2.66;
p = 0.010), Languages and Humanities (M = 6.97; SD = 2.80; p = 0.018), and Socioeconomics
Sciences (M = 7.15; SD = 2.47; p = 0.005).



Societies 2025, 15, 315 13 of 31

Regarding grade level, no statistically significant differences were found in the Time
Orientations. However, Future Orientation approached significance with F (2, 433) = 2.900,
p = 0.056, η2 = 0.013, and observed power, OP = 0.56, with higher mean scores in the 10th
grade compared to other levels.

As for the dimensions of Future Orientation, the multivariate tests produced mixed
results. Statistical significance was observed in two of the four tests: Λr = 0.950, p = 0.048
and MATS = 22.536, p = 0.041, while Fra = 1.7232 and WTS = 17.925 showed values near but
above 0.05 (p = 0.071 and 0.068, respectively). It is important to note that the significant
outcomes occurred in the most robust of the four tests.

Each variable was then examined univariately, and Clarity revealed a statistically
significant difference, F (2, 430) = 5.363, p = 0.005, η2 = 0.024, with observed power,
OP = 0.84. Post hoc tests using Scheffé’s method indicated that students in the 10th
grade (M = 8.42; SD = 2.94) scored higher than those in the 11th grade (M = 7.33; SD = 2.82;
p = 0.008) and in the 12th grade (M = 7.68; SD = 2.89; p = 0.043). These results suggest that
10th-grade students engage more in future-oriented thinking and planning when compared
especially to students in the 11th grade.

3.3. Factor Analysis of the Scale Use of ICT and Social Media

A confirmatory factor analysis was conducted on the scale using MLM, setting the
variance of the factors to 1 and standardizing the estimates for the observed variables.
The model converged successfully, presenting acceptable fit indices: X2 (728) = 1592,
X2/df = 2.19, CFI = 0.855, TLI = 0.837, RMSEA = 0.06, 90% CI [0.056, 0.064], and
SRMR = 0.081. It is also important to note that six covariances between residuals were
considered. The path diagram was produced; due to the model’s extension, the covariances
between factors are presented in a table (Appendix A).

The first factor concerns Social Media Use and showed factor loadings ranging from
0.368 to 0.694, followed by the second factor, Email Use, with loadings between 0.616 and
0.878, Internet Search and Multimedia Sharing between 0.319 and 0.818, Smartphone Use
between 0.484 and 0.764, and Video Recording and Image Capture with loadings of 0.889
and 0.839 for items 13 and 15, respectively. Regarding the first five factors, only three
items presented loadings below 0.40: item 42 belonging to the first factor, and items 21 and
24 belonging to the third factor. The sixth factor relates to Video Games, with loadings
between 0.709 and 0.776, followed by the seventh, Information Search, with values between
0.444 and 0.631. The final three factors consist of two items each: Watching Television,
including items 19 and 20 with loadings of 0.643 and 0.753 respectively; Multimedia Search,
items 27 and 28 with loadings of 0.795 and 0.839; and finally, Online Friendships, items 43
and 44 with loadings of 0.493 and 0.931.

3.4. Factor Analysis of the Scale Attitudes Towards Technologies

A confirmatory factor analysis was initially conducted on the scale using the struc-
ture presented in the Portuguese validation article, which converged adequately and
presented the following fit indices: X2 (83) = 305, X2/df = 3.67, CFI = 0.857, TLI = 0.820,
RMSEA = 0.081, 90% CI [0.071, 0.090], and SRMR = 0.073. Subsequently, two exploratory
factor analyses were performed: the first using Oblimin rotation and fixing the number of
factors at four, as per the theoretical framework, and the second using Oblimin rotation
with the number of factors defined through Parallel Analysis. The first used minimum
residual extraction, and the second maximum likelihood extraction. Maximum likelihood
extraction was not used in the first analysis, as it produced an output model that grouped
the items from the “Preference for Task Switching” and “Positive Attitude” factors, which
was not theoretically interpretable. This extraction method seeks to generate the model
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that best explains the variance and covariance of the observed data and is more sensitive to
small variations. As the analysis was forced to converge to only four factors, it is possible
that the extraction produced a factor without theoretical meaning, because four factors
were insufficient to capture the complexity of the data. Thus, when performing an EFA
based on Parallel Analysis, both minimum residual and maximum likelihood extractions
presented a structure with the same five theoretically interpretable factors.

The EFA fixed at four factors presented a structure very similar to the original scale [52]
and explained 43.7% of the total variance. “Anxiety and Dependence” converged as the
first factor, including items 48 to 50 and explaining 13.5% of the total variance. The second
factor was “Positive Attitude”, including items 45 to 47 and 51 to 53 and explaining 13%.
“Negative Attitude” was the third, explaining 8.9% and including items 54 to 56. Finally,
“Preference for Task Switching” included items 57 to 59 and explained 8.2%. Bartlett’s test
of sphericity and KMO were performed to verify assumptions, with the following values:
X2 (105) = 1633, p < 0.001, KMO = 0.735. The model also presented the following fit indices:
X2 (51) = 200, TLI = 0.798, RMSEA = 0.0842, 90% CI [0.0722, 0.0968].

The EFA based on Parallel Analysis converged to five factors with three items each,
explaining 49.1% of the total variance. The first factor concerns “Anxiety and Dependence”
(items 48 to 50) and explained 12.5%. The second converging factor represents a new factor
including items 45 to 47, which were part of “Positive Attitude” in the original study and
“Anxiety and Dependence” in the Portuguese validation. These items reflect a positive view
of ICT but not limited to a positive attitude; they also express a sense of necessity, which
does not imply dependence. They relate to accessibility and ease provided by ICT, whether
for accessing information or facilitating communication, assessing their importance as a
tool. Thus, this factor was named “Accessibility and Ease” and explained 9.9%. “Positive
Attitude” converged as the third factor (items 51 to 53) and explained 9.9%; the fourth and
fifth factors were “Negative Attitude” (items 54 to 56) and “Preference for Task Switching”
(items 57 to 59), respectively, explaining 9% and 7.8%. The model presented excellent fit
indices: X2 (40) = 64.4, TLI = 0.958, RMSEA = 0.0385, 90% CI [0.0197, 0.0554]. Bartlett’s test
of sphericity and KMO values were the same as those of the model fixed at four factors.

The models obtained were confirmed by CFA, and the three CFA models were com-
pared to determine the most appropriate. The values are presented in Table 5. For each
model, factor loadings were standardized, the variance of latent variables was fixed at 1,
and estimates for observed variables were standardized. In general, the first two models
showed the smallest differences, but were sufficient to indicate improvement, while the
third presented a significant improvement. The model obtained through Parallel Analysis
with five factors showed better fit values across all indicators. Notably, it had a Chi-square
value 76 units lower than the first model and 69 lower than the second, as well as a lower
ratio of degrees of freedom (difference of 0.813 and 0.728 compared to models 1 and 2,
respectively). It also presented a CFI of 0.904, considered a good fit, and did not require
covariances between item residuals, demonstrating better capture of relationships among
observed variables. BIC is also an important indicator; the lower the value, the better
the model. Differences in BIC values of 6 to 10 units represent strong evidence that the
model with the lower BIC is better, while differences greater than 10 represent very strong
evidence. In this case, ∆BIC1–2 = 6 and ∆BIC1–3 = 57, indicating a significant difference
in data fit between model 1 and both alternative models, especially model 3, where very
strong evidence of better fit was found.
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Table 5. Comparison between the three CFA models of the scale attitudes towards technologies.

CFA Model CFI TLI X2(df) SRMR RMSEA BIC Residual
Covariances

1. Portuguese validation 0.857 0.820 305(83) 0.0733 0.0806 17,205 1
2. Fixed to 4 factors 0.862 0.825 298(83) 0.0733 0.0794 17,199 1
3. Parallel Analysis 0.904 0.874 229(80) 0.0640 0.0673 17,148 0

The results indicated that the five-factor model obtained through Parallel Analysis
(Scheme 1) was the most appropriate for explaining the data and was therefore selected for
the present study. The first factor presented loadings between 0.611 and 0.771, the second
between 0.620 and 0.864, the third between 0.551 and 0.844, the fourth between 0.499 and
0.820, and the fifth between 0.437 and 0.807.

Scheme 1. Factor Model of the MTUAS-PY Attitudes Scale obtained through Parallel Analysis. Note:
Factor 1 = “Anxiety and Dependence”, Factor 2 = “Accessibility and Ease”, Factor 3 = “Negative
Attitude”, Factor 4 = “Positive Attitude”, Factor 5 = “Preference for Task Switching”. The darker the
color and the thicker the line, the greater the factorial weighting.

3.5. Description of the Use of ICT and Social Media

Initially, the dimensions of the ICT and Social Media Use scale were analyzed consid-
ering the total sample, with the respective values shown in Table 6. The analysis of the
dimensions for the overall sample revealed higher values for Smartphone Use, followed by
Social Media Use. In contrast, the Online Friendships dimension showed the lowest mean
value, followed by Email Use. When analyzing the categories (Table 7), higher values were
observed for Smartphone Use, followed by Social Media Use in most categories, except
for male participants and 10th-year students, where Multimedia Search was higher. The
Online Friendships dimension showed the lowest central tendency across all categories,
followed by Email Use in most, except for female participants, where Video Games had the
second-lowest mean.
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Table 6. Descriptive data for dimensions of ICT and Social Media Use.

n Min–Max M ± SD

Social Media Use 400 * 1.44–9.83 5.47 ± 1.55
Email Use 411 1.00–8.60 3.26 ± 1.47
Internet Search and Multimedia Sharing 411 1.00–9.50 3.74 ± 1.60
Smartphone Use 411 2.00–10.00 7.87 ± 1.59
Video Recording and Image Capture 411 1.00–10.00 4.74 ± 2.42
Video Games 411 1.00–10.00 3.89 ± 2.23
Information Search 411 1.00–10.00 4.68 ± 1.56
Watching Television 411 1.00–10.00 4.44 ± 2.20
Multimedia Search 411 1.00–10.00 5.22 ± 2.25
Online Friendships 400 * 1.00–7.00 2.12 ± 1.22

* Excludes those who answered “No” to item 31a.

Table 7. Descriptive data on ICT and Social Media Use by sex, type of course, and school year.

Sex Course Grade

Male Female Vocational Regular
Education 10th 11th 12th

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

Social Media Use 5.28
(1.58)

5.63
(1.51)

5.78
(1.65)

5.19
(1.41)

5.04
(1.53)

5.78
(1.45)

5.57
(1.59)

Email Use 3.51
(1.65)

3.05
(1.26)

3.49
(1.60)

3.05
(1.30)

3.15
(1.44)

3.14
(1.36)

3.45
(1.56)

Internet Search and
Multimedia Sharing

3.96
(1.70)

3.55
(1.49)

3.94
(1.82)

3.55
(1.35)

3.25
(1.36)

3.72
(1.66)

4.15
(1.64)

Smartphone Use 7.57
(1.64)

8.13
(1.51)

7.80
(1.82)

7.93
(1.35)

7.51
(1.67)

8.06
(1.58)

8.01
(1.50)

Video Recording
and Image Capture

4.02
(2.24)

5.37
(2.40)

4.84
(2.57)

4.65
(2.28)

4.39
(2.16)

4.80
(2.44)

4.98
(2.58)

Video Games 5.01
(2.05)

2.94
(1.92)

4.55
(2.32)

3.28
(1.97)

3.72
(2.12)

4.03
(2.22)

3.92
(2.34)

Information Search 4.66
(1.54)

4.70
(1.59)

4.68
(1.76)

4.69
(1.36)

4.54
(1.50)

4.58
(1.55)

4.88
(1.62)

Watching Television 4.39
(2.14)

4.48
(2.25)

4.98
(2.34)

3.94
(1.93)

4.11
(2.11)

4.63
(2.26)

4.57
(2.20)

Multimedia Search 5.52
(2.18)

4.96
(2.28)

5.36
(2.54)

5.09
(1.95)

5.06
(2.18)

5.48
(2.22)

5.14
(2.33)

Online Friendships 2.33
(1.33)

1.94
(1.09)

2.47
(1.40)

1.80
(0.91)

1.90
(1.06)

2.20
(1.25)

2.24
(1.29)

Regarding sex, only the variables Information Search and Watching Television did
not show statistically significant differences. The dimensions Social Media Use, Smart-
phone Use, and Video Recording and Image Capture showed negative test statistics,
t (398) = −2.305, t (409) = −3.608, t (409) = −5.877, respectively, indicating higher us-
age among female participants compared to males. These differences were significant
at p = 0.019 for the first dimension and p < 0.001 for the other two, with effect sizes of
d = −0.231, d = −0.357, and d = −0.581, respectively. The remaining five dimensions
showed significant values for higher usage among male participants, namely: Email Use,
t (349) = 3.153, p = 0.003, d = 0.315; Internet Search and Multimedia Sharing, t (409) = 2.586,
p = 0.018, d = 0.256; Video Games, t (409) = 10.547, p < 0.001, d = 1.043; Multimedia Search,
t (409) = 2.507, p = 0.022, d = 0.248; and Online Friendships, ty (224) = 3.832, p < 0.001,
dr = 0.240. Overall, effect sizes were small, with moderate differences for Video Recording
and Image Capture, and large differences for Video Games.

Regarding the course, significance was found for six out of the ten dimensions, with
the vocational course category showing higher values of ICT and Social Media Use across
all significant variables. For Social Media Use, the values obtained were t (376) = 3.841,
p < 0.001, d = 0.386, followed by Email Use with t (380) = 3.029, p < 0.001, d = 0.300,
Internet Search and Multimedia Sharing with t (361) = 2.474, p = 0.013, d = 0.246, Video
Games, t (388) = 5.964, p < 0.001, d = 0.590, Watching Television, ty (216) = 5.487, p < 0.001,
dr = 0.366, and finally, Online Friendships, ty (207) = 5.038, p < 0.001, dr = 0.355.
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The variables were analyzed across the seven course categories using the Kruskal–
Wallis test. Initially, only four of the dimensions did not show significance, with p = 0.009
for Social Media Use, p = 0.022 for Internet Search and Multimedia Sharing, p = 0.005 for
Watching Television, and p < 0.001 for the remaining three, namely Email Use, Video Games,
and Online Friendships. However, after conducting post hoc analysis using the Pairwise
method with Bonferroni adjustment, the dimensions Social Media Use and Internet Search
and Multimedia Sharing were no longer significant. For Email Use, differences were
found between IMR (R = 233.66) and Socioeconomic Sciences (R = 151.08), Sciences and
Technologies (R = 161.99), and Hospitality and Catering (R = 151.04), with p = 0.001,
p = 0.005, and p = 0.009, respectively. The Video Games dimension showed differ-
ences between Languages and Humanities (R = 113.52) and Sciences and Technologies
(R = 135.64) with the following groups: IMR (R = 212.69), Media Production (R = 238.54),
and Computer Sciences (R = 240.07), with significance values for Languages and Humani-
ties: p = 0.002, p < 0.001, and p < 0.001, and for Sciences and Technologies: p = 0.004, p < 0.001,
and p < 0.001, respectively. Additionally, for this dimension, differences were found be-
tween Socioeconomic Sciences (R = 174.83) and Media Production and Computer Sciences,
with p = 0.030 and p = 0.038, respectively. Regarding the Watching Television dimension, a
significant difference was noted between Sciences and Technologies (R = 151.11) and Media
Production (R = 217.64), p = 0.009. Finally, Online Friendships showed differences between
Sciences and Technologies (R = 138.95) and Socioeconomic Sciences (R = 153.53) with Hos-
pitality and Catering (R = 214.63) and IMR (R = 221.18), with significance values of p = 0.001
for Sciences and Technologies in both cases, and p = 0.043 and p = 0.025 for Socioeconomic
Sciences, respectively.

Lastly, the dimensions were analyzed according to school year, with only three show-
ing statistical significance: Social Media Use, F (2, 397) = 7.712, p < 0.001, η2 = 0.037,
OP = 0.95; Internet Search and Multimedia Sharing, F (2, 397) = 11.758, p < 0.001, η2 = 0.056,
OP = 0.99; and Smartphone Use, F (2, 397) = 4.662, p = 0.010, η2 = 0.023, OP = 0.79. All three
remained significant after post hoc testing using Scheffé and Tamhane T2. Regarding the
first, Social Media Use, differences were found between 10th year (M = 5.04; SD = 1.53) 11th
year (M = 5.77; SD = 1.45) and 12th year (M = 5.57; SD = 1.59), with p < 0.001 and p = 0.015,
respectively. For Internet Search and Multimedia Sharing, differences were found between
10th (M = 3.25; SD = 1.36) and 11th (M = 3.62; SD = 1.66) and 12th (M = 4.15; SD = 1.64), with
p = 0.041 and p < 0.001, respectively. Finally, Smartphone Use showed differences between
10th (M = 7.51; SD = 1.67) and 11th (M = 8.06; SD = 1.68) and 12th (M = 8.00; SD = 1.50),
with p = 0.033 and p = 0.026, respectively. The direction of the differences was consistent
across all three variables, indicating lower Social Media and Smartphone Use, as well as
less frequent Internet Search and Multimedia Sharing among 10th year students compared
to those in the 11th and 12th years.

3.6. Description of Attitudes Towards Technologies

Attitudes towards technologies showed a higher average value for the dimension
Accessibility and Ease, highlighting the importance given by secondary school students to
the need to maintain constant internet access (Table 8). It is also important to note the similar
values for Positive Attitude and Negative Attitude, with the lack of differences reflecting
students’ perception of both the positive and negative aspects of technology. Regarding
the categories analyzed (Table 9), Accessibility and Ease showed the highest value across
all categories, while Preference for Task Switching showed the lowest. As for Positive and
Negative Attitudes, the former was higher among male students, vocational courses, and
11th year, while the latter was higher among female students, regular-education courses,
and 10th year. In the 12th year, the central tendency value was equal.
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Table 8. Descriptive data of Attitudes Towards Technologies for the total sample.

Min–Max M ± SD

Anxiety and Dependence 1–5 2.83 ± 1.02
Accessibility and Ease 1–5 3.98 ± 0.76
Positive Attitude 1–5 3.43 ± 0.79
Negative Attitude 1–5 3.40 ± 0.81
Preference for Task Switching 1–5 2.50 ± 0.85

Table 9. Descriptive data of Attitudes Towards Technologies by category.

Sex Course Grade

Male Female Vocational Regular
Education 10th 11th 12th

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

M
(SD)

Anxiety and Dependence 2.67
(1.05)

2.96
(0.98)

2.96
(1.03)

2.70
(1.00)

2.70
(0.94)

2.95
(1.08)

2.83
(1.03)

Accessibility and Ease 3.99
(0.77)

3.98
(0.75)

3.90
(0.82)

4.07
(0.69)

3.88
(0.81)

4.00
(0.72)

4.06
(0.74)

Negative Attitude 3.35
(0.79)

3.49
(0.79)

3.36
(0.82)

3.49
(0.77)

3.38
(0.79)

3.38
(0.72)

3.50
(0.85)

Positive Attitude 3.47
(0.83)

3.34
(0.79)

3.50
(0.86)

3.31
(0.75)

3.28
(0.91)

3.40
(0.78)

3.50
(0.73)

Preference for Task Switching 2.52
(0.88)

2.49
(0.83)

2.63
(0.78)

2.39
(0.90)

2.43
(0.86)

2.41
(0.78)

2.64
(0.89)

Regarding sex as a grouping variable, differences were only found for Anxiety and
Dependence, t (409) = −2.824, p = 0.006, d = −0.279, representing a small effect size
and indicating a greater presence of Anxiety and Dependence on technologies among
female students.

Regarding course type, only one variable, Negative Attitude, did not show statistically
significant differences, while the remaining ones showed differences with small effect sizes.
Anxiety and Dependence showed t (409) = 2.684, p = 0.009, d = 0.265; Accessibility and
Ease, t (385) = −2.242, p = 0.023, d = −0.223; Positive Attitude, t (393) = 2.440, p = 0.015,
d = 0.242; and finally, Preference for Task Switching, t (407) = 2.911, p = 0.012, d = 0.286.
These differences represent a more pronounced Positive Attitude, Anxiety and Dependence,
and Preference for Task Switching among students in vocational courses compared to
those in regular education courses. Conversely, they also reflect a greater perception of
Accessibility and Ease regarding technology among students in regular education courses
compared to those in vocational courses.

The possibility of significant differences among the seven course categories was also an-
alyzed using Kruskal–Wallis and post hoc pairwise method with Bonferroni adjustment. Ini-
tially, all dimensions showed statistical significance: Anxiety and Dependence (p = 0.028),
Accessibility and Ease (p = 0.012), Negative Attitude (p = 0.026), Positive Attitude
(p = 0.031), and Preference for Task Switching (p < 0.001). However, after post hoc analysis,
the Accessibility and Ease dimension was no longer significant.

The differences were addressed more specifically for each variable. Anxiety and
Dependence showed differences (p = 0.006) between Hospitality and Catering (R = 231.13)
and Science and Technology (R = 160.93); Negative Attitude between Languages and
Humanities (R = 226.02) and Computer Science (R = 142.75), p = 0.015; and Positive
Attitude between Computer Science (R = 219.32) and Science and Technology (R = 152.09),
p = 0.013. Lastly, the Preference for Task Switching dimension showed differences in
six comparisons, three of them between Science and Technology (R = 142.31) and Languages
and Humanities (R = 204.80), IMR (R = 216.97), and Hospitality and Catering (R = 244.64),
p = 0.042, p = 0.005, and p < 0.001, respectively. The last three were between Hospitality
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and Catering and Socioeconomic Sciences (R = 165.65), Media Production (R = 173.60), and
Computer Science (R = 151.22), p = 0.002, p = 0.044, and p = 0.002, respectively.

Regarding school year, an ANOVA with Scheffé post hoc was conducted for the
variables related to Attitudes Towards Technologies. Initially, only Preference for Task
Switching showed statistically significant differences, F (2, 408) = 3.360, p = 0.036,
η2 = 0.016, OP = 0.63. However, after post hoc analysis, the significance did not hold,
confirming doubts raised by its statistical power value, suggesting that the differences may
not be real but rather a result of numerical algorithm limitations.

4. Discussion
This study aimed to describe the dimensions of Time Perspective, the Use of ICT

and Social Media, and Attitudes Towards Technology among secondary school students,
distinguishing results by sex, course type, and grade level, and comparing them across
these three categories. Accordingly, the discussion is structured by theme, addressing each
objective separately.

The first objective sought to describe Time Perspective, namely the Temporal Orien-
tation and a Time Attitude representing a Negative View of the Future, while comparing
sex, course type, and grade level. Initially, the factorial model of the TPI was analyzed,
yielding a structure highly similar to that of [11,51]. Some of the reversed items from the
Future Orientation loaded onto other components, showing weak or negligible loadings on
the Future Orientation dimension. This phenomenon was also observed by [11,51] in the
original study and by [70] in the Brazilian validation. Thus, although the reversed items
theoretically belong to the Future Orientation dimension, they do not appear to reflect
adolescents’ actual perception of the future, as they are predominantly associated with
Present and Past Orientation.

The descriptive analysis of the scale dimensions revealed higher values for Past
Orientation, followed by Future Orientation and Present Orientation, while Negative View
of the Future showed the lowest scores. International literature indicates that adolescents
tend to be more oriented towards the future or the present, with Past Orientation generally
scoring lower than the other two [25,71]. However, analyses using the TPI have shown
higher scores either for Future Orientation [11,70] or for Past Orientation [72,73]. Among
the three orientations, Present Orientation consistently shows lower values, and across all
dimensions, Negative View of the Future typically presents the lowest scores, as confirmed
in the current study.

Regarding group comparisons, statistically significant differences were found between
sexes in Future Orientation, with higher scores among male participants. Literature on
Future Time Perspective variables, including Temporal Orientation, presents mixed and
inconsistent findings concerning sex [74–78], due to various factors such as the use of
different measurement tools, the broad range of constructs encompassed by Time Perspec-
tive, and social changes related to female emancipation in recent decades [76,79–81]. A
longitudinal study [82] found that females exhibited slightly more stabilization and decline
in Future Orientation in late adolescence compared to males. In a meta-analysis examining
the relationship between Future Time Perspective and attitudes and behaviors related to
education, work, and health, the authors found that contemplating the future more strongly
motivated educational and professional attitudes and behaviors among males, which was
explained by gender roles [83]. Other authors, such as Kooij et al. [76], also note that men’s
goals tend to be more career-oriented, while women’s are more diverse, encompassing
work, family, and leisure. Thus, the higher Future Orientation scores among males in the
present study may be explained by the fact that secondary school students face numerous
challenges and experiences closely tied to their vocational and professional futures. In this
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age group, Future Orientation is likely associated with goals and attitudes related to voca-
tional and professional development [84], and male students may be more future-oriented
due to societal expectations and greater certainty regarding their professional development.

Results for the Future Orientation dimensions revealed significant differences in
Optimism, with a near-medium effect size, and in Clarity, with a medium effect size, both
favoring male students. A small effect size was also observed in Time Span, again favoring
males. The findings for Optimism may be interpreted in light of the greater challenges
women face or expect to face in their professional futures compared to men. Similar
results have been reported in the literature [75,85] also explained by gender roles. The same
reasoning applies to the lower Clarity scores among females, as more anticipated challenges
may lead to greater uncertainty about the future [79]. Regarding Time Span, the literature
reports higher scores among males during adolescence, with goals extending further
into the future. This has been highlighted in both early reviews of the topic [86,87] and
more recent studies [88], often explained by stereotypes and sociocultural environments.
However, these differences are increasingly reported as diminishing, with results beginning
to converge, which may also be reflected here by the small effect size [79,89]. The significant
presence of students from vocational courses in the sample may also have influenced the
sex differences observed in the overall sample, as technical professions are traditionally
more associated with males [90].

Regarding course type, the results revealed higher Past Orientation and greater Conti-
nuity among students in regular education courses, and higher scores in Negative/Anxious
Future Vision, Optimism, and Clarity among students in vocational courses, with small
effect sizes. These findings may be interpreted in light of the characteristics of each ed-
ucational pathway. Regular-education courses promote a more general and theoretical
education and are geared towards progression into higher education, whereas vocational
courses offer a more practical and technical education, aimed at integration into the labor
market [91]. Consequently, courses such as regular education ones often involve subjects
that address historical and cultural continuity, such as History, Philosophy, and Biology
and Geology, and encourage critical reflection, which fosters thinking about the importance
of the Past in the Present and Future, thereby promoting a stronger focus on Past Orienta-
tion. Conversely, more technical courses focused on the labor market tend to narrow and
direct students’ choices towards vocational and professional futures, which may explain
the higher Clarity scores compared to courses that prepare students for higher education
and offer more diverse career options. A similar rationale may be applied to the higher
Optimism scores among vocational students, as these students follow a more immediate
trajectory. Although they are still in formal education, they already possess technical and
practical skills and knowledge of how to apply them in their field, as well as benefiting from
high employability and demand in the labor market. These findings are consistent with
those of Duarte et al. [90], who reported that students in regular education courses perceive
transitions as more uncertain and beyond their control, whereas students in vocational
courses are more likely to believe that the future is influenced by their individual actions,
with these differences linked to the specific academic experiences of each educational
context. However, being closer to the labor market may also place pressure on vocational
students to find employment more quickly and to confront competition and uncertainty
earlier, whereas entry into the labor market for regular-education students is postponed
due to higher education, which also offers a broader range of academic choices and op-
portunities. These factors may contribute to a more anxious and/or negative view of the
future among vocational students, and the lower socioeconomic status often associated
with students in this type of course may also be a contributing factor to this outlook [91].
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Regarding grade level, statistically significant differences were found only in the
Clarity dimension, which was higher among 10th year students compared to those in 11th
and 12th year. A similar trend was observed in Future Orientation, although the differences
were not statistically significant. According to Western literature, Future Time Orientation
tends to increase with age, and this relationship is also present during adolescence [71,76,82],
which may initially seem contradictory to the findings of the present study, given that age
and grade level are correlated, and it is expected that adolescents grow older and progress
academically simultaneously. Nevertheless, the literature presents similar results. Two
longitudinal studies conducted in the United States [82,92] found, respectively, that Future
Time Orientation declined during adolescence and that 10th year students had higher
Future Orientation than those in 11th and 12th year. Another longitudinal study [93] also
found that younger secondary school students exhibited greater clarity and a more positive
attitude towards the future compared to their older peers. Unlike Western literature,
studies involving Chinese populations have shown that Future Time Orientation remains
stable across age groups [93]. However, both Western and Chinese studies have identified
differences between grade levels, which may indicate that, despite the correlation between
age and grade level, the latter still contains variance not explained by age and may yield
results that differ from those obtained for age alone in secondary school students. These
differences may be explained by the stress and fatigue experienced by older students as
they face academic challenges and the increasing proximity of adult responsibilities, in
contrast to younger students. Additionally, maturation may lead to the adoption of a more
conservative attitude towards the future, with greater reliance on current circumstances
and a tendency to avoid excessively optimistic expectations [82,93].

The second and final objective examined the ICT and Social Media Use and Attitudes
Towards Technology, comparing sex, course type, and grade level. Initially, both scales were
analyzed at the factorial level. The scale measuring Use of ICT and Social Media showed
generally acceptable fit indices, while the scale assessing Attitudes Towards Technology
yielded a well-fitting five-factor model. This model introduced a new factor representing
an attitude of Accessibility and Ease regarding technology, its usefulness, and its necessity
as a tool. This attitude aligns with findings from Haddock et al. [94] and Faverio et al. [95],
which highlight the importance adolescents place on immediate access to information
and connectivity.

Descriptive analysis revealed higher scores for Smartphone Use, followed by Social
Media Use, which is consistent with the literature on adolescents [96]. In the Attitudes
Towards Technology scale, Accessibility and Ease showed the highest mean score, which
also aligns with existing research, as adolescents are expected to value access to technology
and the benefits it provides [94].

Comparisons regarding the Use of ICT and Social Media and Attitudes Towards
Technology revealed statistically significant differences between sexes. Specifically, female
students scored higher in Social Media Use, Smartphone Use, Video Recording and Image
Capture, and Anxiety and Dependence, while male students scored higher in Email Use,
Internet Search and Multimedia Sharing, Video Games, Multimedia Search, and Online
Friendships. These results are largely consistent with the literature [49,97–103], with
the exception of Email Use, which, when statistically significant, tends to favor female
students [49,104]. Higher scores among male students may be associated with activities
that require more frequent email use, such as playing video games.

The higher scores observed among female students in the ICT and Social Media Use
dimensions are often explained by a greater tendency to engage in frequent social inter-
actions and communications. Females are generally more focused on social relationships
and popularity, especially during adolescence, and are more likely to engage in social
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comparisons and seek feedback on social media [49,97,100,103,105]. Regarding Anxiety
and Dependence, the literature varies depending on the type of technology. For instance,
females tend to be more dependent and anxious about smartphone and social media use,
while males are more dependent on internet use and video games, with video games being
the activity that most contributes to their internet dependence [106–109]. This dimension
comprises three items: the first two relate to anxiety when not having a mobile phone or
internet access, respectively, and the third concerns general dependence on technology.
Therefore, the higher scores among female students are consistent with the literature, as
girls are the most frequent smartphone users and report greater dependence and anxiety
related to it [107]. Moreover, the smartphone is the most commonly used device among
adolescents for accessing the internet [96,110].

On the other hand, boys are more inclined towards video games, showing a statistically
significant difference in usage frequency. Several explanations for this difference have been
proposed. For instance, video games create a more competitive environment, which tends
to be more appealing to male adolescents. Boys also rely more heavily on video games to
relieve the pressures of daily life, and most games contain predominantly male content,
including a higher frequency of male characters compared to female ones. Moreover,
female characters are often sexualized, which may discourage girls from engaging with
these games [103,111,112]. The literature further indicates that during adolescence, girls
begin to lose interest in video games and shift more towards social media, while boys
increasingly identify as gamers. In both cases, being active on social media or in gaming
environments becomes essential for socializing with peers [111,113].

The Online Friendships dimension assesses the number of individuals known ex-
clusively online (i.e., never met face-to-face) and the number with whom regular inter-
action occurs. National reports [114,115] suggest that, unlike girls, who maintain more
frequent online contact with close friends, family members, classmates, and acquain-
tances, boys tend to interact with a broader group of friends, including those met online.
Lenhart et al. [113] also found that male adolescents are more likely to make friends online,
and that social networks and online games are the most common digital spaces for forming
these connections. This may help explain the sex differences observed in the Online Friend-
ships dimension, especially considering that the difference in Social Media Use was small
and favored girls, whereas the difference in Video Game Use was large and favored boys.

Finally, the higher scores among male students in Internet Search and Multimedia
Sharing and Multimedia Search are consistent with literature showing that male adolescents
are the most frequent users of YouTube and online video platforms, the most active in
downloading content, the most engaged with knowledge-sharing platforms, and the most
likely to browse the internet indiscriminately [96,103,104,114–117]. Regarding Internet
Search and Multimedia Sharing, four of the six items refer exclusively to computer-based
actions, which may have contributed to higher scores among boys, as they tend to use
computers more frequently, while girls rely more on smartphones [96,114].

Regarding course type, higher scores were observed among students in vocational
courses in the dimensions of ICT and Social Media Use: Social Media Use, Email Use,
Internet Search and Multimedia Sharing, Video Games, Watching Television, and Online
Friendships. In the dimensions of Attitudes Towards Technology, vocational students
also scored higher in Anxiety and Dependence, Positive Attitude, and Preference for
Task Switching. In contrast, students in regular education courses only showed higher
scores in the attitude dimension Accessibility and Ease. These results are largely expected,
given that vocational courses incorporate technology more extensively into their teaching
practices. This is confirmed by the analysis of the seven course categories, where the highest
scores were found in vocational courses related to technology, namely Media Production,
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Computer Science, and IMR, while the lowest scores were observed in regular-education
courses and vocational courses less focused on technology. The results obtained in the
attitude dimensions also align with existing literature. It is known that higher levels of
anxiety and dependence are associated with increased internet and social media use [118],
and that higher levels of Positive Attitude correlate with greater ICT use [119]. Adolescents
also tend to engage more in multitasking during leisure time, particularly in activities
involving ICT or that are mediated by it [120–123]. Conversely, lower scores in Accessibility
and Ease were found among vocational students. The literature shows that adolescents
who use technology more intensively, especially internet, video games, and social media,
are also more likely to perceive a loss of control over their usage and to believe they should
reduce it [106,108,115]. A study with Italian adolescents [104] also found that being enrolled
in a vocational course was associated with problematic internet use. Therefore, the lower
scores in this dimension may reflect a perception among vocational students that they need
to limit or reduce their use of technology.

Finally, in the last parameter of the third objective, the comparison between grade
levels revealed statistically significant differences in Social Media Use, Internet Search
and Multimedia Sharing, and Smartphone Use, with lower usage values among 10th
year students compared to those in 11th and 12th year. These findings are supported by
the literature, which reports an increase in the use of these activities with age and grade
level [95,96,110,115]. The increase in autonomy is presented as one of the explanations for
higher usage in more advanced grade levels [124].

5. Conclusions
The present study aimed to contribute to the expansion of the literature on Time Per-

spective and ICT among adolescents. This investigation provides a complement to existing
research by offering descriptive and comparative data from adolescents across different
educational pathways, sexes, and grade levels. The analysis of secondary school students
proved particularly relevant, allowing for a more diversified approach to this population
by including the two most common educational tracks and enabling the identification of
comparative differences.

The results obtained for Time Perspective confirmed the lack of consistency in the use
of reverse-scored items for Future Orientation, which ultimately converged with Present
and Past Orientation, a phenomenon also observed by Janeiro [11,51] and Bardagi et al. [70].
Therefore, future studies should seek to understand why reverse-scored items fail to reflect
adolescents’ actual perception of the future, despite theoretically belonging to the Future
Orientation dimension.

The literature on Future Time Perspective and its components has raised concerns
about the consistency of findings, particularly when comparing older studies with more
recent ones. The latter have reported higher values of Future Time Perspective and some
of its components among female adolescents [76,125–127]. The present study provides
relevant data on how these differences manifest among Portuguese secondary school
students and contributes to the development of recent literature on the topic by deep-
ening the analysis according to educational pathways. However, further studies involv-
ing Portuguese adolescents are still needed to clarify potential sex differences in Future
Time Perspective.

Regarding ICT, the current study contributed to confirming the factorial structure
of the MTUAS-PY scales in a population of secondary school adolescents, presenting
an acceptable factorial model for the ICT and Social Media Use scale and a well-fitting
five-factor model for the Attitudes Towards Technology scale. Nevertheless, it would be
relevant to revisit these models in future studies to improve fit indices for the first scale
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and to analyze and confirm the new factor, Accessibility and Ease, in the second scale. It
may also be important to explore the composition of the ICT and Social Media Use factors
in greater depth, aiming, for instance, to determine whether Factor 1 (Social Media Use)
should retain items 41 and 42, which converged and were included in Factor 1 in the
validation study [48], and to assess whether their inclusion benefits or undermines the
theoretical consistency of the underlying construct.

The chosen approach, using the MTUAS-PY, enabled a detailed description of ICT
and Social Media Use and Attitudes Towards Technology among secondary school adoles-
cents. It confirmed some findings from previous research while offering new perspectives,
particularly by comparing vocational and regular education, and helped to highlight the
factorial validity of the MTUAS-PY, which remains relatively recent in research involving
Portuguese adolescents.

However, it is important to acknowledge certain limitations inherent to this study.
This research adopted a cross-sectional design, which, although suitable for descriptive and
comparative analyses at a given moment, does not allow for the examination of underlying
temporal factors and changes. The sample was not representative of the Portuguese
secondary school adolescent population, which limits the generalizability of the findings.
Self-report questionnaires were used, a widely recognized and employed methodology
in descriptive and comparative studies, but one that carries the inherent risk of biases
stemming from subjective perception.

As a cross-sectional study employing convenience sampling, it is essential to ac-
knowledge the inherent risk of selection bias and measurement error, including regional
limitations, respondent fatigue, and social desirability. To mitigate these risks and enhance
the reliability of the findings, several statistical strategies were implemented. Robust esti-
mators, such as Welch’s t-test, Yuen’s test, robust MANOVA using Minimum Covariance
Determinant (MCD), and trimmed means, were employed to reduce the influence of out-
liers, heteroscedasticity, and non-normal distributions. These approaches were selected for
their capacity to address violations of classical assumptions, which are frequently observed
in self-reported data. Stratified bootstrapping was applied to strengthen the reliability of
group comparisons, and internal consistency was assessed using Cronbach’s alpha and
item-total correlations. Furthermore, confirmatory and exploratory factor analyses were
conducted to evaluate the latent structure and psychometric adequacy of the instruments.
Although these procedures enhance the robustness of the results, they do not eliminate the
structural limitations inherent to convenience sampling and the potential for measurement
bias. Consequently, the findings should always be interpreted with caution, recogniz-
ing that they may offer valuable insights into Portuguese adolescents but do not permit
broad generalizations.
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Appendix A

Table A1. Table of covariances between the factors of the ICT and Social Media Use Scale.

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7 Factor 8 Factor 9 Factor 10
Factor 1 1.000
Factor 2 0.169 1.000
Factor 3 0.365 0.399 1.000
Factor 4 0.513 0.082 0.408 1.000
Factor 5 0.726 0.151 0.327 0.488 1.000
Factor 6 0.152 0.218 0.373 0.216 −0.071 1.000
Factor 7 0.418 0.570 0.850 0.507 0.575 0.251 1.000
Factor 8 0.584 0.270 0.525 0.341 0.541 0.372 0.505 1.000
Factor 9 0.410 0.280 0.872 0.489 0.308 0.465 0.591 0.435 1.000

Factor 10 0.265 0.121 0.160 0.001 0.077 0.231 −0.048 0.236 0.114 1.000

Note: Factor 1 = Social Media Use; Factor 2 = Email Use; Factor 3 = Internet Searching and Multimedia
Sharing; Factor 4 = Smartphone Use; Factor 5 = Video Recording and Image Capture; Factor 6 = Video
Games; Factor 7 = Information Search; Factor 8 = Watching Tele-vision; Factor 9 = Multimedia Searching;
Factor 10 = Online Friendships.

Scheme A1. Factorial model of the ICT and Social Media Use Scale. Note: Factor 1 = Social
Media Use; Factor 2 = Email Use; Factor 3 = Internet Searching and Multimedia Sharing; Factor 4 =
Smartphone Use; Factor 5 = Video Recording and Image Capture; Factor 6 = Video Games; Factor 7
= Information Search; Factor 8 = Watching Television; Factor 9 = Multimedia Searching; Factor 10
= Online Friendships. Model fit indices: X2 (728) = 1592, p < 0.001, X2/gl = 2.19, CFI = 0.855, TLI =
0.837, RMSEA = 0.06, SRMR = 0.081. The darker the color and the thicker the line, the greater the
factorial weighting.
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