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Título: Predicción de la resiliencia docente mediante redes neuronales arti-
ficiales: influencia del burnout y del estrés por COVID-19. 
Resumen: Antecedentes: La resiliencia en el profesorado permite afrontar si-
tuaciones difíciles y reponerse a la adversidad existiendo diferencias de gé-
nero al respecto. Asimismo, la inteligencia artificial y las técnicas asociadas 
a ella han resultado ser de gran utilidad para predecir variables educativas y 
estudiar la interconexión entre ellas tras la COVID-19. Dicho esto, el obje-
tivo general de esta investigación fue predecir los niveles de resiliencia en 
las profesoras y profesores de Secundaria a través del diseño de una red 
neuronal artificial (RNA). Método: Se administró la Escala Breve de Afron-
tamiento Resiliente, el Inventario de Burnout de Maslach y el Cuestionario 
de Estrés frente a la COVID-19 a 401 docentes de secundaria (70.6% mu-
jeres) de centros educativos del sureste español, con una edad media de 
44.36 años (DT = 9.38). Resultados: Se hallaron diferencias en la configura-
ción de los modelos predictivos de la resiliencia entre profesoras y profeso-
res contribuyendo las variables independientes en diferente grado en fun-
ción del género. Conclusiones: Se pone de manifiesto la utilidad de las RNA 
en el ámbito educativo y la necesidad de diseñar programas más ajustados. 
Palabras clave: COVID-19. Estrés. Inteligencia artificial. Profesorado. 
Resiliencia. Síndrome de estar quemado. 

  Abstract: Background: Resilience in teachers allows them to face difficult 
situations to recover from adversity and there are gender differences. 
Likewise, artificial intelligence and the techniques associated with it have 
proven to be very useful in predicting educational variables and studying 
the interconnection between them after COVID-19. That said, the general 
objective of this research was to predict the levels of resilience in second-
ary school teachers through the design of an artificial neural network 
(ANN). Method: The Brief Resilient Coping Scale, the Maslach Burnout In-
ventory and the COVID-19 Stress Questionnaire were administered to 401 
secondary school teachers (70.6% female) from schools in southeastern 
Spain, with a mean age of 44.36 years (SD = 9.38). Results: Differences 
were found in the configuration of the predictive models of resilience be-
tween male and female teachers, with the independent variables contrib-
uting to different degrees depending on gender. Conclusions: It is highlighted 
the usefulness of ANNs in the educational setting and the need to design 
more adjusted programs. 
Keywords: COVID-19. Stress. Artificial intelligence. Teachers. Resilience. 
Burnout. 

 

Introduction 
 
Teacher resilience can be defined as the ability to bounce 
back from adverse situations that occur both in the academic 
context and in one's personal life (Benvenuto et al., 2021). 
This concept encompasses the interaction of both occupa-
tional factors and socio-demographic variables. (Ainsworth 
& Oldfiedl, 2019). In addition, in the educational field, 
teachers must face a complex reality and multiple scenarios 
(Valentino & Sosnowski, 2019). The ability to cope with all 
these problems in a resilient manner appears to be a key fac-
tor in the prevention of work-related stress (Hlaďo et al., 
2020). Among other factors, gender could be involved in the 
development of resilient behaviours. Thus, Rodríguez-
Donaire et al. (2020) found higher mean scores for women 
than for men among teachers. In the same vein, Yada et al. 
(2021) showed that women were more resilient than men. 

According to the demand-control model of occupational 
stress, the loss of a balance between what the environment 
demands of teachers and what they can provide and control 
leads to a situation of occupational stress that can have dra-
matic consequences (Marić et al., 2020). From the stress 
generated in an environment whose demands exceed re-
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sources comes emotional exhaustion, depersonalisation and 
low professional fulfilment that define the syndrome 
(Szempruch, 2018). Teachers with greater resilience re-
sources are less vulnerable to feeling emotionally exhausted 
or experiencing stress or burnout (Llorca-Pellicer et al., 2021; 
Polat & İskender, 2018). This type of teacher has a more 
positive mindset and bounces back easily from adversity 
while teachers with lower levels of resilience show a more 
negative attitude, less resilience, and a higher risk of suffering 
from the syndrome (Vicente de Vera & Gabari, 2019). 

In this sense, teaching is a stressful profession in which 
there is a tendency to suffer from burnout syndrome, with 
teachers being a vulnerable group (Altuntaş & Genç, 2020; 
Candeias et al., 2021; Carmona & Muñoz, 2021; Roohani & 
Iravani, 2020). Burnout syndrome in teachers arises after be-
ing subjected to a chronic situation of stress at work in 
which the person does not have sufficient resources to be 
able to manage the high and prolonged emotional and psy-
chosocial demands (Carlotto & Câmara, 2017). Thus, a pre-
vious study found that 22.5% had high levels of emotional 
exhaustion, 22.5% had high levels of depersonalisation and 
23.8% had low levels of personal self-fulfilment (Carmona & 
Muñoz, 2021). Other research found a relatively similar 
trend, with approximately 25% of teachers reporting high 
levels of emotional exhaustion, 18% depersonalisation and 
17% low professional fulfilment (Seibt & Kreuzfeld, 2021). 
In Roohani and Iravani's (2020) research, the mean for de-
personalisation was in the top third (≥ 13) and the same was 
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true for lack of personal fulfilment (≥ 31). This trifactorial 
structure is supported by a number of researchers (Diat Pra-
sojo et al., 2020). With regard to the genesis, emotional ex-
haustion may arise even before the start of the job itself, i.e. 
during teacher training (Väisänen et al., 2018), hence the im-
portance of early detection. 

With regard to the relationship between the syndrome 
and the gender perspective, the results are contradictory, 
which justifies the need for further research. Thus, on the 
one hand, Guan (2020) found that emotional exhaustion was 
higher in female teachers, in people aged between 31 and 60 
years and in those who had 12 or fewer teaching hours per 
week. In another study also conducted with teachers, female 
teachers were found to have higher levels of emotional ex-
haustion, while male teachers showed higher depersonalisa-
tion and lower professional fulfilment, although the effects 
of gender were low and therefore the data need to be inter-
preted with caution (Yorulmaz & Altinkurt, 2018). This con-
trasts with another study which found no significant differ-
ences between women and men in burnout (Kroupis et al., 
2017); were also not found by Feld (2021) and Seibt & 
Kreuz (2021), and further research is needed. With respect 
to other socio-demographic variables, marital status also 
seems to influence levels of stress and burnout, with married 
teachers scoring higher on professional fulfilment than di-
vorced, widowed and single teachers (Arias et al., 2019). It 
seems that, while socio-demographic variables may shed 
light on the issue, their contribution to explaining how stress 
is managed in teachers is less than that of the burnout di-
mensions and working conditions themselves (Marić et al., 
2020). After COVID-19, teachers continued to report high 
levels of stress and burnout, with women being the group 
with the highest scores and older and more experienced 
teachers having the lowest levels (Sánchez-Pujalte et al., 
2021).  

As can be inferred, resilience helps teachers to keep their 
stress levels in check and to be able to manage complex 
problems (Platsidou & Daniilidou, 2021). In other words, it 
seems that the relationship between burnout syndrome and 
resilience is inverse (Polat & İskender, 2018). Burnout syn-
drome can be explained, in part, by the absence of resilience, 
which implies emotional intelligence and the ability to devel-
op intrinsic motivation (Abdul et al., 2020). In particular, an 
inverse relationship was found between resilience and emo-
tional exhaustion such that those teachers who were more 
resilient showed lower levels of this dimension of burnout 
(Valosek et al., 2021).  

Resilience building has been shown to be effective in 
preventing stress (Szempruch, 2018). Thus, the implementa-
tion of functional, adaptive and proactive strategies by 
teachers to cope with burnout has been shown to be very 
useful, especially in the early stages of teacher training to re-
duce levels of stress and burnout (Väisänen et al., 2018). In-
struction and implementation of strategies based on positive 
beliefs and affectivity has also been associated with lower 
stress levels (Karakus et al., 2021).  

With respect to resilience and COVID-19, the pandemic 
does not appear to have significantly reduced resilience levels 
in secondary school teachers (Liu et al., 2021). In the same 
study, it was also found that low levels of resilience were 
predictive of high levels of emotional exhaustion, so 
COVID-19 has not changed the relationship between the 
two concepts.  

Predicting resilience levels in the educational community 
can be done through technological and methodological ad-
vances in the field of artificial intelligence (AI). AI in educa-
tion has been shown to be effective in emulating the human 
decision-making process and reducing the resources needed 
to do so (Colchester et al., 2016). AI makes it possible to 
mine the information provided by the questionnaires by ana-
lyzing the relationships of their variables with each other 
(Guo et al., 2021). Despite this, AI remains an unfamiliar 
technology for teachers, although it is progressing very fast 
(Luan et al., 2020). In fact, its impact on society is growing 
all the time (Dignum, 2021; Paek & Kim, 2021). For pro-
gress to be made, it is necessary to change methodological 
aspects, issues related to research and, of course, education 
policy (Hwang et al., 2020). In this sense, there is a growing 
interest in AIEd studies which can be easily inferred from 
the number of scientific contributions in this field (Chen et 
al., 2020a, 2020b). Artificial intelligence in education (AIEd) 
allows the automatization of various processes in a way that 
frees up time, cognitive resources, etc. for teachers who can 
use this to perform other functions (Schiff, 2021). IAEd and 
associated algorithms must be diversified in order to be able 
to study as many educational phenomena as possible (Paek 
& Kim, 2021). The application of methodologies based on 
this technology makes it possible to simulate educational 
conditions and predict their results (Bañeres et al., 2020; 
Chen et al., 2020a, 2020b; Guo et al., 2021; Pokrivcakova, 
2019). The combined use of descriptive analytics and artifi-
cial intelligence-based predictive algorithms has proven ef-
fective in the field of education to draw relevant conclusions 
(Bozkurt et al., 2021). Furthermore, the backpropagation al-
gorithm used in the artificial neural network architecture has 
yielded very positive results (Buddhtha et al., 2019). The 
conclusions drawn through the use of this methodology al-
low for adaptation to educational agents to a greater extent, 
taking into account their preferences and needs in the teach-
ing-learning process in a multidimensional way (Goksel & 
Bozkurt, 2019), as it allows for the development of the prin-
ciple of individualisation and personalisation of teaching 
(Reiss, 2021). 

That said, the overall aim of this research was to predict 
current levels of resilience in secondary school teachers as a 
function of gender using artificial neural networks. The spe-
cific objectives that were established were as follows: (1) to 
find out the level of teacher resilience in general terms and as 
a function of gender; (2) to examine the levels of emotional 
exhaustion, cynicism and professional efficacy (dimensions 
of burnout) in male and female teachers; (3) to study the lev-
el of stress associated with COVID-19 in teachers as a func-
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tion of gender; (4) to develop artificial neural networks 
(ANN) that predict resilience based on scores on the dimen-
sions of burnout, stress associated with COVID-19 and so-
cio-demographic variables. 
 

Method 

 
Participants 
 
The research involved 401 teachers who taught in sec-

ondary schools in south-eastern Spain. 29.4% (N = 118) 
were male teachers and 70.6% (N = 283) were female teach-
ers. Regarding the total sample: the mean age of the total 
sample was 44.36 years (SD = 9.38); the years of experience 
was M = 15.38 (SD = 10.10); regarding marital status, 51. 
1% (N = 205) were married, 20.7% (N = 83) were in a cou-
ple, 19.2% (N = 77) were single, 8% (N = 32) were divorced 
and 1% (N = 4) were widowed; and regarding the existence 
of offspring, 61.8% (N = 248) had daughters and/or sons. 
As for the female teachers: the mean age of the female 
teachers was 43.72 years (SD = 9.73); teaching experience 
was at M = 14.95 (SD = 9.99), with respect to marital status, 
48. 8% (N = 138) were married, 20.8% (N = 59) had a stable 
partner, 20.1% (N = 57) were single, 8.8% (N = 25) were di-
vorced and 1.4% (N = 4) were widowed; finally, 60.1% (N = 
170) had children and/or daughters. Regarding the teachers: 
the mean age was 45.91 years (SD = 8.33); the mean number 
of years of experience was 16.41 (SD = 10.32); regarding the 
marital status of the teachers, 56.8% (N = 67) were married, 
20.3% (N = 24) were in a couple, 16.9% (N = 20) were sin-
gle and 5.9% (N = 7) were divorced; finally, 66.1% (N = 78) 
had daughters and/or sons. There were no significant differ-
ences in socio-demographic variables between women and 
men (p > .05).  

 
Instruments 
 
Regarding the evaluation instruments, the following were 

used: 
Brief Resilience Coping Scale (BRCS) by Sinclair & Wallston 

(2004) being the Spanish adaptation of Moret-Tatay et al. 
(2015). It is an instrument that assesses the level of resilience 
through 4 items and 5 response options where 1 means that 
it is not a typical response and 5 means that it is a habitual 
response. Example item: "Regardless of what happens to 
me, I believe I can control my reaction to it” (item 2). The 
sum results in a direct score that can be categorized into 
three levels (low resilience < 13; medium resilience between 
14 and 16; high resilience ≥ 17). This scale obtained a 
Cronbach's Alpha of 0.73.  

Maslach Burnout Inventory - General Survey (MBI-GS) created 
by Maslach & Jackson (1986) and validated in Spanish by Sa-
lanova et al. (2000). It consists of 22 items rated on a Likert-
type scale with seven response options ranging from 0 mean-
ing never to 6 meaning always or every day. Its factor struc-
ture reflects the existence of three dimensions: emotional 

exhaustion (α = 0.9), cynicism (α = 0.79) and professional 
efficacy (α = 0.71). Example of an emotional exhaustion 
item: “Working all day is a strain for me.”. Example of a cyn-
icism item: “I have lost enthusiasm for my work”. Example 
of a professional effectiveness item: “I have achieved many 
valuable things in this position”. 

Stress Evaluation Questionnaire for COVID-19 (SEQ-
COVID-19) de Martínez-Ramón et al. (2021). It is a ques-
tionnaire to assess the stress of being involved in a series of 
situations related to COVID-19 and collects socio-
demographic variables such as age, gender, years of experi-
ence and marital status). The questionnaire has been used in 
the Spanish teaching population and consists of 6 items as-
sessed through a Likert-type scale of 10 options in which 1 
means that it does not generate stress and 10 means that it 
generates a lot of stress. The sum of all items results in a var-
iable called "Stress about COVID-19". An example item is 
to assess the level of stress generated by the thought of "a 
member of your family becoming infected with the virus". In 
addition to this variable, it includes the potential stress of be-
ing infected by oneself, a friend, the student body, a co-
worker, or a family member in the student community.  

 
Procedure 
 
The research was quantitative, cross-sectional, and ex post 

facto. Seventy-three secondary schools in southeastern Spain 
were contacted and the objective and procedure of the eval-
uation were explained. Once the school agreed, the ques-
tionnaires were administered to the teachers with their prior 
consent. Data were collected in the first quarter of 2021. 
Teachers were informed of the voluntary nature of their par-
ticipation in the study, as well as of the confidentiality and 
anonymity of the data. The criteria set out in the Declaration 
of Helsinki and by a university ethics committee were fol-
lowed.  

Regarding data analysis, a descriptive analysis of the main 
indices of dispersion and central tendency was carried out. 
An inferential analysis was also carried out. This analysis 
consisted of the study of significant differences between two 
independent groups (women and men) using the Student's t-
test and Chi-Square.  

Within the inferential analysis, three artificial neural net-
works (ANN1, ANN2, and ANN3) were established based 
on a backward propagation model and three layers (input, 
hidden and output) to form a multilayer perceptron network. 
First, a seed with the fixed value 9191972 was set to establish 
a starting point in the initiation process of the active random 
number generator of the statistical package SPSS version 24. 
The cases were distributed so that the approximate propor-
tion chosen by the network tended to be 60% for the train-
ing phase, 30% for the testing phase and the remaining 10% 
to perform a predictive analysis of new cases not used for 
the elaboration of the algorithm developed in the training 
phase and optimized in the testing phase. 
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Results 
 
The results obtained when analysing the gender differences 
between the means in resilience (objective 1), with the burn-
out dimensions (objective 2), with the stress generated by 
COVID-19 (objective 3) and the main socio-demographic 

variables, can be found in Table 1, having applied Student's 
t-test. As can be seen, differences are found in the burnout 
dimension of efficacy (professional fulfilment) (t = .095, p = 
.041) and COVID-19 (t = .038, p = .000), with the means 
being higher in women in both variables. 

 
Table 1 
Differences between means on resilience, burnout dimensions, COVID-19 stress and the continuous sociodemographic variable experience. 

 Género N M SD   Standard Error of the Mean t p 

Experience Female 283 14.95 9.993   .594 -1.314 .190 
Male 118 16.41 10.324   .950 

Exhaustion Female 283 3.20 1.606   .095 .884 .005 
Male 118 2.71 1.598   .147 

Efficiency Female 283 4.63 .725   .043 .095 .041 
Male 118 4.47 .814   .075 

Cynicism Female 283 1.81 1.423   .085 .283 .651 
Male 118 1.89 1.516   .140 

Resilience Female 283 15.63 2.782   .165 .900 .907 
Male 118 15.59 2.771   .255 

Stress by COVID-19 Female 283 43.34 11.042   .656 .038 .000 
Male 118 36.56 12.468   1.148 

Note. M: Media; SD: Standard Deviation; t: Student's t-test; p: Level of significance. Source: Own elaboration. 
 

With regard to the design of the artificial neural net-
works, three were created: one of a global nature for all the 
participants (RNA-Global), another for the female teachers 

(RNA-2), and another for the male teachers (RNA-3). The 
main information of the network is set out in Table 2. 

 
Table 2 
Information from the network regarding RNA-1, RNA-2, and RNA-3. 

   RNA-1  
(Global) 

RNA-2  
(Género= Femenino) 

RNA-3 
(Género= Masculino) 

Input layer Factors 1 Gender Marital status  
2 Marital status --  

Covariates 1 Experiencia Experience Experience 
2 Exhaustion Exhaustion Exhaustion 
3 Efficiency Efficiency Efficiency 
4 Cynicism Cynicism Cynicism 
5 Stress by COVID-19 Stress by COVID-19 Stress by COVID-19 

Number of Unitsa 12 10 9 
Covariate Rescaling Method Standardised Standardised Standardised 

     
Hidden layer/s Number of Hidden Layers 1 1 1 

Number of Units in the Layer Hidden 1a 5 6 5 
Activation Function Hyperbolic tangent Hyperbolic tangent Hyperbolic tangent 

      
Output Layer Dependent Variables 1 Resilience Resilience Resilience 

Number of Units 1 1 1 
Covariate Rescaling Method Standardised Standardised Standardised 
Activation Function Identity Identity Identity 
Error Function Sum of Squares Sum of Squares Sum of Squares 

Note. a: Excluding bias units. 

 
Figures 1, 2, and 3 show the RNA-1, RNA-2, and RNA-

3 networks respectively, with resilience as the dependent var-
iable in all three cases. Synaptic weights are represented with 
thicker lines are those below 0 and synaptic weights with 

thinner lines represent values above 0. 
The summary of the three models for each of the phases 

involved in the design is set out in Table 3. 
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Figure 1 
Global artificial neural network predictor of ANN-1. 

 
Note. Bias; Civil_status = 1: Married; Civil_status = 2: Divorced; Civil_status = 3: Partnered; Civil_status = 4: Widowed; Experience: Years of experience; 
COVID_stress: Stress by COVID-19; Synaptic Weight > 0: Synaptic weight value greater than 0; Synaptic Weight < 0: Synaptic weight value less than 0. 
Source: Own elaboration. 
 



Predicting teacher resilience by using artificial neural networks: influence of burnout and stress by COVID-19                                                                105 

anales de psicología / annals of psychology, 2023, vol. 39, nº 1 (january) 

Figure 2 
Artificial neural network predictor of resilience in women ANN-2. 

 
Note. Civil_status = 1: Married; Civil_status = 2: Divorced; Civil_status = 3: Partnered; Civil_status = 4: Widowed; Experience: Years of experience; 
COVID_stress: Stress by COVID-19; Synaptic Weight > 0: Synaptic weight value greater than 0; Synaptic Weight < 0: Synaptic weight value less than 0. 
Source: Own elaboration. 
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Figure 3 
Artificial neural network predictor of resilience in men ANN-3. 

 
Note. Civil_status = 1: Married; Civil_status = 2: Divorced; Civil_status = 3: Partnered; Civil_status = 4: Widowed; Experience: Years of experience; 
COVID_stress: Stress by COVID-19; Synaptic Weight > 0: Synaptic weight value greater than 0; Synaptic Weight < 0: Synaptic weight value less than 0. 
Source: Own elaboration. 
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Table 3 
Summary of RNA-1, RNA-2, and RNA-3 models. 

 RNA-1 RNA-2 RNA-3 

Training Error of the sum of squares 75.142 55.842 18.865 
 Relative error .642 .624 .539 
 Stop rule 1 consecutive step(s) with 

no error reductiona 

1 consecutive step(s) with 
no error reductiona 

1 consecutive step(s) with 
no error reductiona 

 Training time 0:00:00,16 0:00:00,08 0:00:00,05 
Testing Error of the sum of squares 44.083 35.230 9.851 

 Error relativo .677 .705 .509 
Holdout Error relativo .661 1.051 .660 

Note. ARN-1: Global Artificial Neural Network; ARN-2: Artificial Neural Network in females; ARN-3: Artificial Neural Network in males; a: Error estimates 
are based on the test sample; Dependent variable: Resilience. Source: Own elaboration. 

 
The contribution of each of the variables to the predic-

tive capacity of the levels of self-esteem in teachers is shown 
in Table 4 for each of the three artificial neural networks de-
signed. It can be seen that professional efficacy or profes-

sional achievement is the variable that contributes most to 
predicting the levels of the dependent variable self-esteem, 
while the socio-demographic variables make a smaller con-
tribution to the model. 

 
Table 4 
Importance and normalized importance of independent variables. 

 
RNA-1 RNA-2 RNA-3 

Importance Normalized Importance Importance Normalized Importance Importance Normalized Importance 

Gender .023 5.8% -- -- -- -- 
Marital status .172 43.6% .163 38.7% .142 30.8% 
Experience .127 32.2% .040 9.4% .056 12.0% 
Exhaustion .135 34.2% .109 25.8% .187 40.6% 
Efficiency .395 100.0% .422 100.0% .461 100.0% 
Cynicism .109 27.5% .160 37.9% .049 10.6% 
Stress by 
COVID-19 

.038 9.6% .107 25.3% .105 22.8% 

Note: ANN-1: Global Artificial Neural Network; ANN-2: Artificial Neural Network in women; ANN-3: Artificial Neural Network in men. Source: Own 
elaboration. 
 

Finally, Figures 4, 5 and 6 show the relationship between 
the values predicted by the model and those observed in re-
silience for RNA-1, RNA-2, and RNA-3 respectively. It is 
possible to observe in the three networks a directly propor-
tional relationship with a pattern of points ascending and 
oblique to the coordinate axes. 
 

Figure 4 
Ratio of model-predicted value to observed value in ANN-1. 

 
Source: Own elaboration. 
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Figure 5 
Relationship between the value predicted by the model and that observed in ANN-2 in 
female teachers. 

 
Source: Own elaboration.  

 
Figure 6 
Ratio between the value predicted by the model and the observed value in 
ANN-3 in male teachers. 

 
Source: Own elaboration.  

 

Discussion 
 

The general objective of the study was to predict the resili-
ence shown by teachers as a function of gender through the 
ANN design. With respect to objective 1 related to knowing 
the levels of resilience between women and men, it was 
found that women and men obtained similar means in con-
trast to the findings of Rodríguez-Donaire et al. (2020) and 
Yada et al. (2021). This may be because both work in the 
same environment, the demands are similar and the strate-
gies put in place to cope with the challenges are similar. This 
needs to be studied further. 

In relation to objective 2, significant differences have 
been observed between women and men in burnout and ef-

ficacy. In the present study, women obtained higher mean 
scores on these dimensions. However, no significant differ-
ences were found in cynicism. Partly coinciding with the cur-
rent results, in a previous research, higher burnout scores 
were obtained in women (Sánchez-Pujalte et al., 2021). It is 
also in line with Arias et al. (2019) who found higher levels 
of emotional exhaustion in female teachers, yet equal in the 
rest of the dimensions. In contrast, Roohani & Iravani 
(2020) concluded that it was male teachers who showed 
higher levels of the syndrome. Thus, it was found that men 
showed higher scores on emotional exhaustion while women 
scored higher on professional fulfilment. On the other hand, 
the research of Seibt & Kreuzfeld (2021), who found no 
gender differences in burnout dimensions, is noteworthy. 
The behaviour of the burnout dimensions seems to operate 
relatively autonomously. In this respect, research by Marić et 
al. (2020) showed that teachers can sometimes have low pro-
fessional fulfilment without high levels of emotional exhaus-
tion and depersonalisation. 

About objective 3, which focused on the study of 
COVID stress by gender, women obtained higher means on 
the instrument to measure COVID stress-19. In a study of 
teachers at the time of COVID-19, it was found that women 
scored higher on stress than men (Sánchez-Pujalte et al., 
2021). Based on the demand-control theory of work-related 
stress, it is possible that the key is to deal with work over-
load. To this end, it is proposed to reduce the number of 
classes taught per teacher, to train teachers in skills for inter-
action with the educational community, as well as time for 
subject preparation, among other measures (Seibt & 
Kreuzfeld, 2021). 

Finally, with respect to objective 4, a different contribu-
tion of the variables under analysis to the predictive capacity 
of the network was found according to gender. It is recalled 
that the aim was to predict the levels of resilience through 
the dimensions of burnout, stress associated with COVID 
and certain socio-demographic variables. In the ANN in 
women, the three independent variables that contributed 
most to the predictive ability of the network were efficiency, 
marital status, and cynicism. The inclusion of variables of 
different natures and covering both environmental and per-
sonal factors enriches the model (Seibt & Kreuzfeld, 2021). 
In the case of men, these variables were efficiency, marital 
status and stress associated with COVID-19. The algorithm 
used for the neural architecture was backpropagation, which 
has given good results in previous studies (Buddhtha et al., 
2019). Furthermore, the use of descriptive and intelligent 
analysis provides a great opportunity to extract valuable and 
mutually compatible data (Bozkurt et al., 2021; Guo et al., 
2021). The AI underlying the analyses in this research is in-
novative (Dignum, 2021), and does not appear to be behav-
ing as a fad but is being established in the system itself with 
the intention of continuity and evolution (Reiss, 2021). Fur-
thermore, following Dignum (2021), AI is more than the 
sum of its parts. More specifically, AI is more than the algo-
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rithm itself that is generated, but is implicitly a reflection of 
the socio-cultural context. 

 
Applicability and implications of the use of AI in 
education 
 
Low resilience may be present in teachers' dropout from 

teaching (Valentino & Sosnowski, 2019). For this reason, de-
signing programmes that promote resilient coping strategies 
could help to increase the ability to overcome adverse situa-
tions. Resilience intervention can be helpful in managing 
stress caused by COVID-19 (Matiz et al., 2020). Going even 
further, it can be inferred that fostering teacher resilience 
could reduce other associated problems such as emotional 
exhaustion, cynicism, and low professional fulfilment. In this 
sense, teacher training in mental health to prevent burnout 
syndrome should be a priority strategy (Liu et al., 2021; 
Yang, 2019), respecting the professional competences of 
each field. Teachers must learn to manage the problems of 
their own profession and develop strategies to cope with ad-
versity (Altuntaş & Genç, 2020). Teaching teachers’ strate-
gies and behaviors that improve their relationships, autono-
my and support will help to increase their ability to manage 
the demands of the environment in an adaptive way (Llorca-
Pellicer et al., 2021). It is also necessary to teach emotional 
competences to reduce levels of stress and burnout 
(Sánchez-Pujalte et al., 2021). To this end, cognitive-
behavioral programs for secondary school teachers have 
been shown to be effective in reducing the levels of the di-
mensions associated with burnout (Carmona & Muñoz, 
2021).  

The teacher capable of using artificial intelligence in edu-
cation is called an "intelligent tutor". This is a teacher who 
can assess the main variables that influence the teaching-
learning process of his or her students, carrying out intelli-
gent data analysis and anticipating the results (Hwang et al., 
2020). To achieve this, it is necessary to promote IL by train-
ing the educational community (Goksel & Bozkurt, 2019), 
including the different educational agents that intervene in 
the classroom directly and indirectly, such as the tutor, the 
student, co-workers, educational advisors, etc. (Hwang et al., 
2020). This AIEd is also under development and its implica-
tions for factor identification and assessment are profound 
(Paek & Kim, 2021).  

Understanding the functioning of resilience in the educa-
tional community will help to develop adaptive strategies for 
a multitude of stressful situations including those of envi-
ronmental origin such as climate emergencies analyzed 
through "eco-resilience" (Gallay et al., 2022). This study 
makes a preliminary contribution to the field by showing the 
reaction of a collective in a potentially hostile environment 
beyond its control (in a scenario influenced by the COVID-
19 pandemic), which is a vital element that can be extrapo-
lated to future challenges.  

In the coming years, it will be necessary to reflect and de-
fine what the objectives of AI are and whether they are in 

line with human values (Dignum, 2021). AI could be used in 
placing students in the most appropriate programs, for use in 
teacher selection processes, in making decisions about which 
resources are most useful, etc. Reiss (2021). It is also ex-
pected that this technology can help predict what resources 
the education system needs to organize and manage to meet 
future challenges and thus optimize time and effort. On the 
negative side, AI could lead to a decrease in the number of 
teachers required (Reiss, 2021), which is why it is necessary 
to use such technology in an ethical and rational way (Schiff, 
2021) and it is warned about the gap between traditional and 
digital teaching and the collaboration of teachers is absolute-
ly necessary to bridge the gap and improve student learning 
through AIEd. 

 
Limitations and future lines of research 
 
In terms of limitations, this is a cross-sectional study that 

obtains information at a given point in time and cannot ob-
tain the same results as in a longitudinal design. Similarly, the 
sample size makes it necessary to take the results with cau-
tion, although intelligent analysis allows extrapolation of in-
formation given a modest database in terms of size. Also, the 
teaching profession is defined by a number of organisational 
characteristics that are different from the performance of 
other occupations, so extrapolation of findings from the 
teaching profession to other professions needs to be taken 
with caution (Kim, 2019).  

With regard to future lines of research and with a view to 
expanding the number of variables that could be influencing 
the results, it is considered interesting to consider: the teach-
er-student ratio, as it seems that it may be mediating the 
emotional state of the teacher (Altuntaş and Genç, 2020). It 
would also be interesting for future studies: to analyse the 
differences in burnout between the public and private sec-
tors (Kroupis et al., 2017), to study the differences between 
different professional profiles (specialists, ordinary teachers, 
etc.) (Candeias et al., 2021); how to manage teachers' emo-
tions (Sánchez-Pujalte et al., 2021; Tsang et al., 2021); or to 
analyse the levels of involvement in teaching tasks (Salmela-
Aro et al., 2019). 

In conclusion, the design of artificial neural networks 
showed that variables such as cynicism contribute to differ-
ent degrees to the predictive capacity of resilience, with a 
greater share for women. Burnout, on the other hand, con-
tributes more to resilience scores for men. The fact that 
there may be differences between women and men suggests 
that the gender perspective should be considered when de-
signing research in this area as well as for prevention 
through more tailored intervention programs (Roohani & 
Iravani, 2020). 
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