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The rapid integration of digital technologies in response to the COVID-19 pandemic has transformed 
various aspects of professional life. In particular, the literature found teachers to be among the professional 
categories most affected by technostress. Because assessing technostress is still a priority for scholars and 
mental health professionals, this study aimed to adapt the technostrain subscale of the Cuestionario de 
Tecnoestrés [Technostress Questionnaire] (extracted from the RED/TIC questionnaire) among Italian 
teachers. Confirmatory factor analysis confirmed the 4-factor structure observed in the original version. 
Results revealed that high levels of technostrain are associated with increased burnout and negative emo-
tions. On the other hand, positive emotions were negatively correlated with technostrain and burnout, in-
dicating their potential protective role against the latter. These findings suggest that human resource man-
agement providing technological support may serve as crucial protective factors against burnout, empha-
sizing the need for sustained efforts in promoting teacher well-being. 

Keywords: Technostrain; Technostress; Teachers; Burnout; Test validity. 
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During the first months of 2020, the whole world progressively experienced a significant change in 

private and work life; the use of digital technologies became widespread and vital for every activity. The 

scientific literature investigated several contexts and reported both positive and negative evidence related to 

the technological issue. From a social and community point of view, the role of technology has been a crucial 

protective factor for social support and connectedness promotion (Esposito et al., 2021). 

Other scholars observed that social isolation and family-work conflict when working from home 

are very demanding dimensions threatening work engagement and productivity (Galanti et al., 2021). The 

unpredictable working situation provided by the COVID-19 pandemic, deeply changed some mainstays in 

organizational dynamics: a good relationship with the leader could worsen the family-work conflict when 

working from home; this may be due to the workers’ desire to meet the leader’s expectations, neglecting 
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family care (Toscano et al., 2022). There is evidence about the impact of negative emotions produced by the 

use of Information and Communication Technology (ICT) for teachers during distance learning. The same 

applies to technostress, which amplified teachers’ burnout (Sulla et al., 2022). An important aspect must be 

stressed: it was a global emergency, so teachers — just like other professional categories — were forced to 

restructure their jobs, without any skills building, nor previous training (Calderón-Garrido & Gustems-Car-

nicer, 2021; Toscano et al., 2024). This unexpected demand oftentimes represented a new source of stress 

for teachers, which was labeled technostress.  

The first definition of technostress was provided by Brod (1984) who described it as an adaptive 

disease resulting from the inability to deal effectively and healthily with new computer technology. In more 

detail, technostress refers to “any negative effect on human attitudes, thoughts, behaviors, or body physiology 

that is caused directly or indirectly by technology” (Weil & Rosen, 1997, p. 5). 

In numerous countries, Italy included, certain elements that schools, and the education sector in 

general, implemented as measures in response to the pandemic persist, leading to an increase in the use of 

information and communication technology (ICT) even in professions that until the digital revolution used 

mostly analog tools. Even before the pandemic period, the Italian Ministry of Education had already intro-

duced the National Plan for Digital Schools (PNSD), the main planning tool for the digital transformation 

process of Italian schools introduced in 2015 (Italian Parliament, 2015). Currently, the PNSD is committed 

to a multilevel strategy for the adoption, in all schools, of digital curricula, European frameworks on digital 

competencies (DigComp and DigCompEdu), innovative teaching methodologies, innovative learning envi-

ronments. Also, it opens to the new scenarios drawn by the National Recovery and Resilience Plan and the 

European Structural Funds (Ministry of Education and Merit, 2022).  

However, the average age of a teacher in Italy is 50.2 — while, for example, in Germany, it is 

46.3, in Spain 45.8, in France 44.3, and in the United Kingdom 39.9. Italian teachers receive tenure be-

tween the ages of 40 and 50 with the trend most pronounced in secondary education (OECD, 2023). This 

means that most teachers in Italy may be considered “digital immigrants,” namely, people born before the 

widespread dissemination of digital technologies (Prensky, 2001). This might present some peculiar chal-

lenges for the Italian school system. Indeed, a recent investigation highlighted that senior workers encoun-

tering elevated levels of technostress may subsequently experience reduced job satisfaction and dimin-

ished job performance (Ali et al., 2020). The issue of advanced age in teachers goes hand in hand with the 

topic of diversity management, which encompasses how organizations are able and interested in involving 

each worker’s identity, based on several categorizations, including age (Al Doghan et al., 2019). Working 

in an inclusive environment means that each employee receives respect and recognition for his/her dis-

tinctive contribution; an inclusive and supportive environment fosters open communication and is a facil-

itating element for cross-generational knowledge transfer (Lefter et al., 2011; Pershina et al., 2019). More-

over, teachers feeling supported and recognized are more likely to embrace technology as a tool for en-

hancing their teaching practices (Spiteri & Chang Rundgren, 2020; Winter et al., 2021; Wohlfart & Wag-

ner, 2023). Given these premises, the ubiquitous availability of the Internet in contemporary society and the 

swift expansion of online education, education institutions must strive for the delivery of high-quality online 

learning experiences and, as a consequence, for scholars and mental health professionals to assess, and pre-

vent, technostress. 

To the best of our knowledge, two measures of technostress are validated and adapted to the Italian 

context. The Italian Technostress Scale for university students in technology-enhanced learning (IT-TSUS; 

Schettino et al., 2022), based on the scale developed in China by Wang and colleagues (2020), aims to assess 

a global measure of technostress. This 8-item scale was specifically designed to assess university students’ 

technostress in technology-enhanced learning. Instead, the Technostress Creators Scale (Molino et al., 2020) 

is based on the scale developed in the United States by Ragu-Nathan and colleagues (2008) and aims to measure 
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workers’ technostress. In particular, this 11-item instrument consists of three factors: techno-overload, techno-

invasion, and techno-complexity. 

Both instruments are based on the person-environment fit model (Edwards, 1996; Penado Abilleira 

et al., 2021) — a theoretical framework that considers the relationship between individuals and their envi-

ronments. Workers seem to be most satisfied and motivated when there is a good fit between their personal 

characteristics and their environment characteristics. According to Holland and colleagues (1994), it is pos-

sible to define different professional personalities who best match those workplace contexts able to satisfy 

individuals’ needs and expectations. With specific reference to the person-technology fit, there should be an 

alignment of individuals’ skills and abilities with the technology they use in their working activities. A good 

fit can lead to positive outcomes, such as increased job satisfaction and performance; on the contrary, a misfit 

may result in technostress (Wang & Li, 2019).  

This study aims to adapt the technostrain subscale of the Cuestionario de Tecnoestrés [Technostress 

Questionnaire], an excerpt of the RED/TIC (resources-experiences-demands/information and communica-

tion technologies) questionnaire (Salanova et al., 2007) in a sample of Italian teachers. According to the 

authors, technostress — specifically in the work context — is defined as a “negative psychological state 

associated with the use of ICT or the threat of its use in the future. This experience is related to feelings of 

anxiety, mental fatigue, skepticism, and inefficacy” (Salanova et al., 2007, p. 1). The Cuestionario de 

Tecnoestrés is based on the operationalization of technostress provided by Salanova et al. (2007, 2013), 

which is not based on its predictors or antecedents, as the ones that are already validated in Italian, but on 

the psychological experience of technostress itself. Specifically, the authors proposed that the term tech-

nostress acts as an umbrella encompassing two different but related psychological experiences: technostrain 

and technoaddiction (Salanova et al., 2013). Technostrain was defined as the most traditional dimension of 

technostress. Workers experiencing technostrain feel a combination of high levels of anxiety, fatigue, skep-

ticism, and inefficacy related to the use of ICT. The first component is related to the most traditional kind of 

stress: it is represented by a person interacting with a computer and experiencing fear or anxiety because of 

the panic of entering wrong passwords or wrong inputs (Ragu-Nathan et al., 2008). The second affective 

component of technostrain is fatigue or exhaustion, typical in case of information overload or a lower level 

of psychological activation. Skepticism represents the third component, characterized by a feeling of cogni-

tive distancing, indifference, or detachment with regard to technologies. The fourth and last cognitive com-

ponent of technostrain is the sense of inefficacy when using ICT, strictly related to high demands and feeling 

overwhelmed. The reference data for the scoring are those for a sample of Spanish workers with varied 

occupations, including teachers (Salanova et al., 2007). The instrument, with specific regard to the tech-

nostrain subscale, consists of a total of 16 items, divided into four dimensions, each containing four items: 

(1) skepticism (Cronbach’s α =.93; M = 1.33, SD = ±1. 32); (2) fatigue (Cronbach’s α =.92; M = 1.47, SD = 

±1.35); (3) anxiety (Cronbach’s α =.83; M = 1.22, SD = ±1.19); (4) ineffectiveness (Cronbach’s α =.84; M = 

1.05, SD = ±1.13).  

The technoaddiction experience, instead, is most related to those individuals who use ICT inten-

sively, they feel and express an uncontrollable compulsion to use ICT with no limits in terms of time and 

space. Because of the specific job profile of teachers, technoaddiction seems to be less applicable to their 

work experience where ICT [as a tool] is used to facilitate and improve teaching or administrative tasks. 

Moreover, the risk of compulsive use of ICT is reduced by the kind of tasks and activities carried out by 

teachers: active interactions with students prevail, teachers are meant to plan lessons and manage the class-

room, so continuous use of digital is less likely. In Salanova et al. (2013), the scale of technoaddiction, not 

considered in the current study, is an adaption of the UWAS (Utrecht Workaholism Scale), where the items 

were reworded to fit ICT settings. 

Thus, we decided to adapt and validate only the subscale related to technostrain, because it repre-

sented the most vivid experience for teachers during the COVID-19 pandemic, and it might also apply to 
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teachers in the future. As far as we are concerned, technostrain may be more relevant and useful to validate 

because of the growing need for adaptation due to new educational technologies and digital platforms; sec-

ond, teachers are subjected to increased demands related to the shift to hybrid learning models, so that also 

the teaching preparation phase needs to be adapted. 

Specifically, using a confirmatory factor analysis (CFA), the main aim of the current study was to 

test the factorial validity of the technostrain subscale, as well as its internal consistency reliability, criterion 

validity (supposing that each of its subscales will correlate with teachers’ burnout and reported positive and 

negative emotions experienced during online teaching), and convergent validity. The proposed Italian adap-

tation may represent an opportunity for evaluating teachers’ technostrain and subsequently propose tailored 

interventions to improve teachers’ well-being and design specific training programs. 

 

 

METHOD 

 

Participants  

 

A convenience sample of 1210 Italian teachers was recruited between February and March 2021. 

The mean age was 41.7 years (SD = ± 8.68 years), with a minimum of 20 years and a maximum of 66. 

Women were 84.79% of the participants, with a mean age of 41.93 years (SD = ± 8.40), and 15.21% were 

men, with a mean age of 40.42 years (SD = ± 10.05). Among the participants, 9.8% were from the North of 

Italy, 4.9% from the Center, 77.9% from the South, and 7.4% from the islands of Sicily and Sardinia. Cur-

ricular teachers represented 60.3% of the sample, while special needs teachers were 39.7%. Specifically, as 

regards curricular teachers, 8.1% worked in preschool, 9.5% in primary school, 32.6% in secondary school, 

and 10.1% were in-training teachers. Years of teaching experience varied from less than 1 (30%), to 1-5 

years (33.1%), 5-10 years (16.3%), 10-20 years (11.2%), and more than 20 years (9.4%). 

 

 

Procedure 

 

Permission for translation and use of the scale was requested from the Spanish authors. The 

scale was preliminarily translated with multiple forward and back translation. This approach involved 

an initial translation from Spanish into Italian, carried out independently by two Italian psychologists 

with excellent Spanish language skills. Once agreement was obtained on the Italian version, it was 

translated back into Spanish by a native Spanish speaker with excellent Italian language skills and 

checked for concordance with the original version. The questionnaire was disseminated between Feb-

ruary and March 2021 through personal contacts. After explaining the objectives of the research to the 

participants and having them sign the informed consent, the scale was administered, together with a 

form to collect sociodemographic data. In addition, other two self-report questionnaires were completed 

by participants to assess the criterion validity of the scale. The questionnaires were disseminated and 

completed digitally via the Google Forms platform; a filter denied access to the test battery to people 

who did not provide their consent to participate in the study. The study was conducted in accordance 

with the Declaration of Helsinki, following the general research principles and the ethical rules of the 

Italian Psychological Association (AIP). Data obtained by the same group of teachers were presented 

in a recent conference paper discussing the mental health and work conditions of teachers during the 

COVID-19 pandemic by investigating the relationship between teachers’ technostress, burnout, and 

emotions comparing online and in-person teaching (Sulla et al., 2022).  
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Measures 

 

Cuestionario de Tecnoestrés [Technostress Questionnaire] (Salanova et al., 2007). The instrument, 

with specific regard to the technostrain subscale, consists of a total of 16 items, divided into four dimensions, 

with four items each: (1) skepticism (e.g., “I doubt the significance of working with these technologies”); 

(2) fatigue (e.g., “I find it difficult to relax after a day of work using ICT”); (3) anxiety (e.g., “I hesitate to 

use ICTs for fear of making mistakes”); (4) ineffectiveness (e.g., “I am insecure about finishing my tasks 

well when I use ICTs”). Items are measured on a 7-point Likert scale where 0 = very unlikely/never, 1 = 

unlikely/twice per year, 2 = rarely/once per month, 3 = sometimes/twice per month, 4 = enough/once per 

week, 5 = frequently/twice per week, 6 = always/every day.  

Copenhagen Burnout Inventory (CBI; Kristensen et al., 2005; Italian version by Fiorilli et al., 2015). 

This instrument investigates, through 19 items, three different domains of burnout: (1) personal (e.g., “How 

often do you think: ‘I can’t take it anymore?’”), (2) work-related (e.g., “Do you feel that every working hour 

is tiring for you?”), (3) student-related (e.g., “Does it drain your energy to work with students?”). The items 

are rated on a 5-point Likert-type scale (from 1 = never to 5 = always).  

Emotions in Teaching Questionnaire (EMOZ), extracted from MESI (motivations, emotions, strat-

egies, and teaching; Moè et al., 2010). The instrument consists of 30 items corresponding to an inventory of 

emotions: 13 positive (e.g., fulfillment, sense of achievement, happiness) and 17 negative (e.g., sense of 

inadequacy, anger, guilt). Individual items are scored using a 5-point Likert-type response scale (from 1 = 

rarely to 5 = almost always); participants were asked to rate how often they felt that particular emotion during 

their online teaching activity. 

 

 

Data Analysis 

 

To test the factorial structure of the scale as presented in the Spanish version (four factors; Salanova 

et al., 2013), a confirmatory factor analysis (CFA) was performed. Specifically, an item analysis was first 

conducted using SPSS 27 (IBM Corporation, 2020) to investigate the items’ psychometric properties (mean, 

standard deviation, skewness, and kurtosis) to support the robustness of the analyses. Asymmetry and kurto-

sis values < | 1 | (e.g., Tabachnick & Fidell, 2013) were considered optimal. In addition to this, Mahalanobis 

distance (p < .001) was calculated for all scores to identify and skip any multivariate outliers. No missing 

data were present. 

In line with recommendations for measures development (Brown, 2015), a CFA was performed 

using Mplus 8.3 (Mutheén & Mutheén, 2019) to test the factorial validity of the RED/TIC scale. The fit 

indices of the model were evaluated using systematic fit assessment procedures (Cheung & Rensvold, 2022; 

Hair et al., 2018; Hair & Sarstedt, 2019; McDonald & Ho, 2002). Such techniques include the chi-square test 

of exact fit (χ2), comparative fit index (CFI ≥  .90; Bentler, 1990; Bentler & Bonett, 1980; Hair et al., 2018; 

Hair & Sarstedt, 2019; Tucker & Lewis, 1973), standardized root-mean-square residual (SRMR ≤  .10; Bent-

ler, 1990; Bentler & Bonett, 1980; Hair et al., 2018, 2019; Tucker & Lewis, 1973), and the root-mean-square 

error of approximation (RMSEA ≤  .08 with its 90% confidence interval) (Hair et al., 2018; Hair & Sarstedt, 

2019; Marsh et al., 2005). In addition, according to Salanova and colleagues (2013), we also tested an alter-

native model: together with the 4-factor model, we assessed a 1-factor model. Considering that they are non-

nested models, we used three information criteria to choose the best fit: AIC, BIC, and sample-size adjusted 

BIC. Lower values of these indices indicate a better model (Wang & Wang, 2012). 

To assess the internal consistency reliability, Cronbach’s α (excellent, α ≥   .90; good, α ≥   .80; 

acceptable, α ≥   .70; questionable, α ≥   .60; poor, α ≥  .50; unacceptable, α ≤   .50; Cronbach, 1951) was 

used and reliability indices of the latent factors identified in the final model were verified including 
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composite reliability (CR; cut-off values ≥  .60), maximal reliability (MR; excellent, α ≥   .90; good, α ≥  .80; 

acceptable, α ≥  .70; questionable, α ≥  .60; poor, α ≥  .50; unacceptable, α ≤  .50; Fornell & Larcker, 1981). 

Finally, the criterion validity of the scale was evaluated (Pearson’s r index correlations), as well as 

convergent validity using the average variance extracted (AVE) according to Fornell and Larcker (1981) 

criterion for assessing convergent validity (the AVE should not be lower than .50 to demonstrate an accepta-

ble level of convergent validity, meaning that the latent construct explains no less than 50% of the indicator 

variance; Cheung et al., 2023; Fornell & Larcker, 1981).  

 

 

RESULTS 

 

Results from the item analysis showed that values for asymmetry and kurtosis were all < | 1 | (Tabach-

nick & Fidell, 2013) except for Item S_4 (kurtosis = 2.627) and Item I_3 (kurtosis = 3.372). According to the 

literature (Kim, 2013; Kline, 2010) | 7 | could be considered the maximum kurtosis cut-off in a sample size 

greater than 300 subjects. For this reason, we maintained these items in the subsequent analyses, using a robust 

estimator (MLR in Mplus) for the CFA. Multivariate outlier cases were not identified.  

Table 1 reports the fit indices of the two tested models. The 4-factor model showed the lowest AIC, 

BIC, and sample-size adjust BIC, and, therefore, the best fit (Wang & Wang, 2012). Specifically, the con-

firmatory factor analysis showed an acceptable fit of the 4-factor model: χ2(90) = 758.552, p < .001; CFI = 

.92; TLI = .90; RMSEA = .08; SRMR = .05 (Table 1). Analyzing the factor loadings of this model, we found 

that all values were > of |0.3| (Table 2). All the four factors showed significant correlations (p = .000). fatigue 

with skepticism (r = .59), and anxiety (r = .87), and ineffectiveness (r = .63); anxiety with skepticism (r = 

.62) and ineffectiveness (r = .87); ineffectiveness and skepticism (r = .58). 

Table 2 also shows the internal consistency of each factor. Reliability, assessed by Cronbach’s α, 

showed good and acceptable values of internal consistency for the four dimensions: skepticism (α = .82), 

fatigue (α = .93), anxiety (α = .90), ineffectiveness (α = .88). With regard to CR and MR, all the subscales 

presented values between acceptable and good. Furthermore, AVE values were all higher than .50 (skepti-

cism AVE was = .50), demonstrating an acceptable level of convergent validity. 

The reliability of the other measures utilized was also assessed. Cronbach’s α values were in line with 

previous studies (Fiorilli et al., 2015; Moè et al., 2010): personal burnout, α = .91; work-related burnout, α = .86; 

student-related burnout, α = .83; total burnout, α = .92; positive emotions, α = .94; negative emotions, α = .94. 

With regard to the criterion validity (Table 3), positive moderate to large correlations were found 

between scores in negative emotions and all dimensions of technostrain as well as between scores in all 

dimensions of burnout and all dimensions of technostrain. Finally, small negative significant correlations 

were found between positive emotions and all dimensions of technostrain. Table 3 also shows the means and 

standard deviations of the studied variables.  

 

 

DISCUSSION 

 

The main aim of the current study was to evaluate the factorial structure, validity, and reliability of 

the Cuestionario de Tecnoestrés technostrain subscale (Salanova et al., 2007) in a sample of Italian teachers. 

Results from the CFA showed that a 4-factor model, as validated in the development and validation study 

(Salanova et al., 2013) provided a good fit to the data. The internal consistency of the four dimensions was 

high and comparable to those obtained in the original study (Salanova et al., 2007, 2013).  

https://link.springer.com/article/10.1007/s10490-023-09871-y#ref-CR28
https://link.springer.com/article/10.1007/s10490-023-09871-y#ref-CR28
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TABLE 1 

Goodness-of-fit indices for the two tested models 

 

Model χ2 p df CFI TLI SRMR RMSEA 
RMSEA 90% CI 

AIC BIC 

Sample-size 

adjusted 

BIC Lower Upper 

One factor 2327.477 .000 103 .73 .68 .10 .13 .13 .14 60353.536 60603.357 60447.713 

Four factors 758.552 .000 97 .92 .90 .05 .08 .07 .08 57320.231 57600.641 57425.939 

Note. df = degrees of freedom; CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = standardized root-mean-square residual; RMSEA = root-mean-square error of approximation; 
CI = confidence interval; AIC = Akaike information criterion; BIC = Bayesian information criterion. 
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TABLE 2 

Factor loadings, reliability, and convergent validity 

 

 Estimate SE Cronbach’s α CR MR AVE 

Factor 1: RED/TIC skepticism   .82 .79 .81 .50 

1. Con il passare del tempo mi 

sento sempre meno interessatə 

alle TIC [As time goes by, 

ICTs interest me less and less] 

.64 .03     

2. Ogni volta mi sento meno 

coinvoltə nell’utilizzo delle 

TIC [I feel less and less invol-

ved in the use of ICTs] 

.55 .03     

3. Sono scetticə riguardo il 

contributo che le TIC possono 

dare al mio lavoro [I am skep-

tical about the contribution of 

ICTs in my work] 

.88 .02     

4. Dubito del valore significa-

tivo che la tecnologia può of-

frire al lavoro [I doubt the si-

gnificance of working with 

these technologies] 

.87 .02     

Factor 2: RED/TIC fatigue   .93 .84 .85 .57 

5. Trovo difficoltoso rilassarmi 

dopo una giornata di lavoro 

con le TIC [I find it difficult to 

relax after a day of work using 

ICT] 

.80 .02     

6. Quando termino di lavorare 

con le TIC mi sento esaustə 

[When I finish working with 

ICTs, I feel exhausted] 

.84 .01     

7. Quando lavoro con le TIC 

sono così stancə da non riu-

scire a fare nient’altro [I am so 

tired when I finish working 

with ICTs that I can’t do any-

thing else] 

.93 .01     

8. Per me è complicato con-

centrarsi dopo avere lavorato 

con le TIC [It is difficult to 

concentrate after working 

with ICTs] 

.94 .01     

Factor 3: RED/TIC anxiety   .90 .82 .83 .54 

9. Mi sento tesə e ansiosə dopo 

aver lavorato con le TIC [I feel 

tense and anxious after wor-

king with ICTs] 

.88 .01     

(table 2 continues) 
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Table 2 (continued) 

 Estimate SE Cronbach’s α CR MR AVE 

(Factor 3: RED/TIC anxiety)       

10. Mi spaventa pensare di po-

ter danneggiare molte informa-

zioni a causa di un uso impro-

prio delle TIC [It scares me to 

think that I can destroy a lot of 

information by misusing ICTs] 

.78 .02     

11. Indugio nell’utilizzo delle 

TIC per paura di commettere 

degli errori [I hesitate to use 

ICTs for fear of making mista-

kes] 

.74 .02     

12. Lavorare con le TIC mi 

rende inquietə, irritatə ed im-

paziente [Working with ICTs 

makes me uncomfortable, irri-

table, and impatient] 

.87 .01     

Factor 4: RED/TIC  

ineffectiveness 
  .88 .82 .82 .53 

13. A mio parere, sono ineffi-

ciente nell’uso delle TIC [In 

my opinion, I am ineffective in 

using ICTs] 

.88 .01     

14. È difficile lavorare con le 

tecnologie della comunica-

zione e dell’informazione [It is 

difficult to work with ICTs] 

.84 .01     

15. La gente dice che sono 

inefficiente nell’utilizzo delle 

TIC [People say that I am inef-

fective in using ICTs] 

.70 .03     

16. Non sono sicurə di portare 

a termine i miei lavori quando 

utilizzo le TIC [I am insecure 

about finishing my tasks well 

when I use ICTs] 

.80 .02     

Note. SE = standard error; CR = composite reliability; MR = maximal reliability; AVE = average variance extracted. RED/TIC = 

resources-experiences-demands/information and communication technologies In the Italian items the use of the schwa “ə” was preferred 
in place of the masculine ending to define a mixed group of people, to make the language as inclusive as possible. (English translation 

is provided by the authors for non-Italian-speaking readers and does not refer to the validated English version of the scale). 

 

TABLE 3 

Means (SDs) and correlations of the main variables 

 

 M(SD) 1 2 3 4 5 6 7 8 9 10 

1. Techno  

skepticism 
0.73(1.21)           

2. Techno fatigue 1.55(1.67) .72**          

(table 3 continues) 
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Table 3 (continued) 

 M(SD) 1 2 3 4 5 6 7 8 9 10 

3. Techno anxiety 1.10(1.45) .78** .88**         

4. Techno  

ineffectiveness 
0.79(1.18) .69** .69** .91**       

 

5. Burnout (total) 2.21(0.68) .39** .59** .58** .46**       

6. Personal burnout 2.61(0.83) .29** .52** .48** .40** .88**      

7. Work-related  

burnout 
2.19(0.77) .32** .48** .48** .39** .93** .74**    

 

8. Student-related  

burnout 
1.84(0.72) .27** .33** .37** .36** .78** .51** .63**   

 

9. Negative  

emotions 
1.71(0.90) .48** .67** .54** .43** .57** .45** .47** .39**  

 

10. Positive  

emotions 
3.35(1.00) ‒.18** ‒.20** ‒.17** ‒.12** ‒.27** ‒.18** ‒.28** ‒.20** ‒.39** 

 

Note. Min-max values: 1 = .00-6.00; 2 = .00-6.00; 3 = .00-6.00; 4 = .00-6.00; 5 = 1.00-4.79; 6 = 1.00-5.00; 7 = 1.00-5.00; 8 = 1.00-5.00;  

9 = 1.00-5.00; 10 = 1.00-5.62. 

**p < .01. 

 

 

All the correlations among the four subscales were in the expected direction. The subscales also 

demonstrated good construct validity. The correlations among the four factors and the other measured vari-

ables were in the hypothesized direction. Specifically, burnout scores and perceived negative emotions were 

positively correlated with all the factors of the RED/TIC scale (skepticism, anxiety, fatigue, ineffectiveness). 

This means that high levels of skepticism, anxiety, fatigue, and a sense of ineffectiveness toward TIC, in this 

sample of teachers, were found to be related to high levels of burnout and negative emotions. These results 

should be taken into great consideration because it is well established in the literature that burnout has neg-

ative consequences on teachers’ mental (Conte et al., 2024; Santiago et al., 2023) and physical health (Madi-

gan et al., 2023), as well as on their ability to teach (Sulla & Rollo, 2023). Positive emotions were negatively 

correlated with both technostrain and burnout. As expected, higher levels of burnout correlate with lower 

levels of positive emotions (e.g., Andreychik, 2019). All dimensions of the RED/TIC were negatively corre-

lated with positive emotions. While positive emotions represent a protective factor within work settings and 

organizations, because they were seen to have a positive influence on variables vital for workplace success 

such as creativity, positive beliefs, work engagement, positive coping, health, teamwork and collaboration, 

customer satisfaction, and performance (Diener et al., 2020); technostrain may represent a risk factor against 

positive emotions. Technostrain, therefore, may also represent a risk factor for the onset of burnout. 

In line with the results obtained and the person-environment fit model, it can be concluded that an 

educational institution must take care of the well-being of teachers, also through monitoring job demands of 

a technological nature. Indeed, this may have a direct impact on teachers’ emotional state and, consequently, 

on their job performance. Moreover, with specific reference to the analyzed context and considering the 

Italian teachers’ condition of “digital immigrants,” it might be appropriate to establish an organizational 

support climate that promotes protective factors against burnout and an aging climate respectful of diversity, 

as it is also confirmed in the literature (Converso et al., 2018). 

 

 

Limitations 

 

These findings must be read in light of some limitations. Firstly, the generalizability of the results 

to broader populations may be constrained because it was conducted exclusively with a specific group of 
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teachers, predominantly women from Southern Italy. The sample, comprising 1210 teachers, although 

sufficient for the analysis undertaken, might not fully mirror the diverse range of educators in various 

environments. To improve the external validity of the results, future research should consider larger and 

more varied samples. 

Secondly, the study adopted a cross-sectional design, limiting the ability to establish causation or 

temporal connections among variables. To address this constraint, forthcoming studies could opt for longi-

tudinal designs or experimental methodologies, providing a more robust foundation for drawing causal in-

ferences and understanding the evolution of relationships between variables over time. 

Thirdly, the study reliance on self-report measures introduces the possibility of common method 

bias and social desirability biases. Participants may have offered responses perceived as socially desirable, 

potentially not accurately reflecting their real experiences and behaviors. To alleviate this limitation, future 

research could incorporate diverse data sources, such as observations or objective measures, to yield a more 

comprehensive and valid evaluation of the investigated constructs. Moreover, an objective measure of par-

ticipants’ familiarity with technology usage would have provided information on whether technostrain can 

also be influenced by this variable. Finally, future studies should measure the validity of this scale more in-

depth, including other measures for convergent or divergent validity. 

 

 

Implications for Research and Practice 

 

The findings of this study hold significant implications for educational practices and future research. 

Understanding the challenges and stressors that teachers experience in relation to technology use can inform 

teacher training programs and targeted interventions. In particular, we see possible implications for practice 

at both an organizational and an individual level. From an organizational perspective, educational institutions 

need to assess and recognize the specific sources of technostrain. This can be achieved through regular job 

analyses that identify teachers’ technological challenges and training needs. By doing so, institutions can 

create tailored professional development programs to enhance teachers’ technological proficiency and con-

fidence. Additionally, this approach ensures that the support provided aligns with the teachers’ values, de-

mands, and resources. 

From the individual point of view, the study highlights the importance of considering teachers’ well-

being when adopting technology, emphasizing the need for specific supportive policies and resources. More-

over, teachers should feel free to seek help or support for excessive work-related demands and pressure from 

using digital technologies. By addressing technostrain, educators are better positioned to harness the benefits 

of technology for improved teaching and learning outcomes, ultimately contributing to a more successful 

and sustainable integration of technology in educational settings. 

While the primary focus of this paper is the adaptation of the technostrain subscale of the Cuestion-

ario de Tecnoestrés (Salanova et al., 2007) in a sample of Italian teachers, it also opens avenues for further 

research. Future studies could explore the effectiveness of specific interventions based on the identified 

sources of technostrain. Additionally, longitudinal research could examine how technostrain evolves and its 

long-term impact on teachers’ professional development and well-being.  
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