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Abstract 

Mathematics is one of the most important subjects that students learn at all levels of education. 
Understanding and competence in mathematics allows to integrate better into the labour market, perform 
complex calculations and model significant processes. It is mathematics that has been proven to be the 
most sensitive to compulsory distance learning as a result of the Covid-19 pandemic. Due to the state of 
emergency in Latvia, all schools were periodically closed for a total of 9 months, when the learning 
process could only take place in the e-environment. In this context, the study was motivated by the 
question "Does digital stress exist for the digital generation and how does it affect the learning of 
mathematics?" The aim of the study is to determine the initiators of digital stress by using the 
Stressor-strain-outcome framework and the consequences that students face when learning math 
remotely. Using the Partial Least Squares Structural Equation Modelling with SmartPLS, a survey data of 
185 students were analyzed. Anxiety, lack of instantaneous feedback, risks of self-directed learning and 
social isolation were found to contribute to digital stress, which in turn has a negative impact on interest 
and performance in learning mathematics. The study helped to delve into students' feelings and needs, as 
well as to develop recommendations to reduce the effects of the pandemic, to manage learning processes 
more effectively, to gain students' respect and to promote better learning in mathematics.  
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1. Introduction

Researchers (Jukes, McCain & Crockett, 2010) have emphasized that today's children look the 
same on the outside as we do, but they are completely different on the inside. Because of digital 
bombardment, their brains must adapt to all the technologies they spend so much time with. Their brains 
change physically and chemically. The digital generation has more experience in processing information 
and data quickly, so they have developed hyperlinked minds. They want enjoyable and active learning, 
understandable review and immediate feedback. The Covid-19 pandemic hit the education industry 
worldwide and training could only take place remotely. Researchers (Zhao et al., 2021) have highlighted 
the benefits of e-learning, but there is still little research on the shadow side of mandatory e-learning 
driven by Covid-19 and a specific impact on learning mathematics. Therefore, the aim of the study is to 
determine the initiators of digital stress by using the Stressor-strain-outcome (SSO) framework and the 
consequences that students face when learning math remotely. 

2. Literature review

Mathematics is considered by many students to be an unpleasant and incomprehensible subject, 
which in turn causes anxiety and negatively affects student achievement (Istikomah & Wahyuni, 2018). 
Researchers Lyons and Beylock (2012) argue that math anxiety has similar symptoms to those 
experienced by the body for other reasons. Math anxiety is common in students of all ages and is only 
increasing over the years (Istikomah & Wahyuni, 2018). An additional concern in learning mathematics is 
the use of technology and has become an important issue in e-learning in recent years (Abdous, 2019). 
SSO is a popular and well-known theoretical framework that has been developed and applied over time to 
study the stressors associated with the use of technology (Ayyagari, Grover & Purvis, 2011). SSO usually 
consists of three components: 1) Stressors, 2) Strain, 3) Outcomes. And researchers (Lee et al., 2021) 
have highlighted the main "Stressors": Anxiety (A), Social Isolation (SI), Lack of immediate Feedback 
(LF) and Risks of Self-directed Learning (RSL). As the second section of the SSO or “Strain” in the 
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study, we chose the term digital stress, which researchers (Ragu-Nathan et al, 2008) describe as a 
phenomenon of stress and the type of psychological stress that users experience in organizations when 
implementing and using ICT. TechnoInvasion (TI) is one of the components of digital stress, as the 
ubiquitous nature of technology interferes with everyday life and learning. Another component of digital 
stress is TechnoOverload (TO), which overloads students and makes them work longer and longer. And 
the third component is TechnoExhaustion (TE), which is characterized by feelings of fatigue and the 
inability to cope with new ICTs in a healthy way during compulsory e-learning (Lee at al., 2021). We 
selected Learning Satisfaction (LS) and Learning Performance (LP) as components of the third SSO or 
“Outcomes” section, which are often used as key indicators to assess the effectiveness of the learning 
environment (Xu et al., 2014). Researchers (Lee et al., 2021) emphasize that digital stress can contribute 
to poor learning outcomes and performance, and that the component of student satisfaction is a crucial 
predictor of learning achievement. 

3. Research methodology

As part of the study, an electronic survey was conducted for students of different schools, ages 
and genders in Latvia in April, May and November 2021, when Latvian schools were closed due to the 
Covid-19 pandemic and education could only take place online. A total of 185 responses were received. 
The survey was coordinated with the Vidzeme University College Academic Ethics Commission and 
questions was rated on a Likert five-point scale (from “1 - strongly disagree” to “5 - strongly agree”). 
When studying students' behaviour during distance learning mathematics, a graphical representation of 
the theoretical model was created (Figure 1) and the following seven hypotheses were put forward: H1: 
Anxiety contributes to digital stress; H2: Social isolation contributes to digital stress; H3: Lack of 
feedback has a positive effect on the occurrence of digital stress; H4: Risks of self-directed learning have 
a positive effect on the development of digital stress; H5: Digital stress has a negative effect on learning 
satisfaction; H6: Digital stress negatively affects learning performance; H7: Learning satisfaction has a 
positive effect on learning performance. 

Figure 1. Graphical representation of the theoretical model of the research. 

Due to the presence of the second order structure “Digital Stress”, the collected data were 
analyzed using the Partial Least Squares Structural Equation Modelling (PLS-SEM) method and 
SmartPLS application, which is able to analyze more complex higher order structures (Lee et al., 2021).  

4. Data analysis

To evaluate the hypotheses, we analyzed the values of Cronbach’s Alpha, Rho_A, and 
Composite Reliability indices for the first-order structures using SmartPLS. All values exceed the 0.70 
threshold. Also, all Average Variance Extracted (AVE) values are greater than 0.50, so the convergence 
of the model reliability and validity is considered stable (Lee et al, 2021). Other than the first-order 
constructs, it is crucial to evaluate the quality of the formatively measured second-order construct, namely 
Digital Stress. Following Lee et al (2021), owing to (i) all the associated first-order constructs of digital 
stress are exhibiting significant Outer Weights (0.453, 0.576, 0.287) and (ii) the Variance Inflation 
Factors are below the limit of five (2.717, 2.341, 2.459), the second-order construct has been 
conceptualized appropriately. Table 1 summarizes the results of structural model testing using SmartPLS 
capabilities. Six hypotheses (H1, H3, H4, H5, H6, and H7) are fully supported because the absolute 
values of Path Coefficients are > 0.1 and P-values are <0.001. In turn, one hypothesis (H2) is partially 
supported because the Path Coefficient value is slightly less than 0.1 and the P-value is slightly greater 
than 0.001.  
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Table 1. Hypotheses testing results. 
 

 
 
5. Conclusions  
 

The results confirm previous studies (Lee et al, 2021) and fully support six (H1, H3, H4, H5, H6, 
H7) hypotheses that suggest that the digital generation is under digital stress, which in turn has a negative 
impact on math learning. The partially supported hypothesis H2 suggests that there is an insignificant 
association between social isolation and digital stress, as students today are not isolated and can easily 
communicate and maintain social bonds with each other through social media (Lee et al., 2021). The 
study helped to delve into students 'feelings and needs, as well as to develop recommendations to further 
mitigate the effects of the pandemic, to manage learning processes more effectively, to gain students' 
respect and to promote better math learning. Educators are encouraged to develop plans that can reduce 
the impact of stressors (anxiety, lack of feedback, risks of self-directed learning) on digital stress and 
math learning in general. In order to avoid additional stress, we recommend: 1) to explain more to 
students the use of ICT tools, 2) to introduce continuous, immediate and innovative feedback methods, 
also using emotion analysis, 3) to include new strategies and methods in the learning process that would 
allow catch moments of loss understanding of mathematics topics and which would keep students' interest 
and motivation, 4) to develop support systems that help and teach students to plan time and resources for 
e-learning, 5) schools to take care of teachers' digital skills training and support systems. 
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