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ABSTRACT 

Rapid digital transformation has never been so important as during the Covid-19 pandemic 

for Higher Education Institutions. Institutions for Higher Education had to experience a prompt 

digital transformation; they also had to transform their business models in innovative ways, 

or they could not offer further services to students once a face-to-face lecture was suddenly 

forbidden due to a worldwide pandemic. After two years of a worldwide pandemic, it is 

possible to analyse how Higher Education Institutions have adapted themselves and how their 

customers, namely students, view and experience e-learning in the emergency remote 

teaching context. Furthermore, this thesis aims to analyse which factors statistically influence 

students’ satisfaction, perceived flexibility, and individual impacts in Higher Education 

Institutions during the Covid-19 pandemic.  
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1. INTRODUCTION 

1.1. BACKGROUND AND PROBLEM IDENTIFICATION 

The 21st century has been marked by a rapid increase in new technology usage since its early 

years. One can say that this is the era of disrupting technologies. Already in the first decade, 

societies all around the globe have started to change communication channels. Social 

networking platforms like Orkut or ICQ (I Seek You) come and go. People began to use Voice 

over Internet Protocol (VoIP) technology. Twelve years after being founded, Skype created its 

first version for business. Although streaming technology has existed since the 90th, its boom 

came at first, with Netflix disrupting Blockbuster and causing Blockbuster to go bankrupt in 

2010 (McDonald & Smith-Rowsey, 2016). Those are a few examples of the speed at which new 

technologies are changing the world and bringing diverse industry sectors to a volatile, 

uncertain, complex, and ambiguous (VUCA) environment. It is not new that organisations that 

do not adapt to their environment may lose their competitive advantage or even their entire 

market (Daychoum, 2018). Organisational adaptation can be described in many forms; 

nowadays, business model innovation plays a massive role in multiple industries. Under 

business model innovation, one can understand a new creation or complete redesign, 

including a business model's development, adjustment, alteration, and implementation 

(Geissdoerfer et al., 2018). 

Furthermore, diverse industry sectors are facing the necessity to transform digitally. Still, it is 

essential to distinguish between digitising and going through a digital transformation, while 

digitising means going from analogue to digital processes, creating operational excellence, 

being digital, or going through a digital transformation means archiving rapid business 

innovation (Ross et al., 2019). Moreover, paradigm-shifting is a radical form of business 

transformation, meaning that organisations must rethink their business nature to go through 

paradigm-shifting (Laudon & Laudon, 2019). Additionally, literature regarding e-learning has 

increased among academicals, reaching its highest growth rate (550%) by 1990 and 2000 

(Aparicio et al., 2014). However, the pandemic has leveraged the rapid digital change that 

Higher Education Institutions (HEI) have suffered since the early 2020s. Because of the Covid-

19 outbreak in December 2019 in China and its global spread in 2020. Covid-19 has quickly 

brought the world to a pandemic (WHO, 2020). The COVID-19 pandemic is leveraging digital 
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transformation, and HEIs are also affected (Bai et al., 2020; R. Huang et al., 2020). Because of 

the pandemic, students in many countries were not allowed to meet in classrooms as before. 

Therefore, HEIs had to promptly innovate their business model and endure a rapid digital 

transformation once face-to-face lectures were not possible. For most HEIs worldwide, e-

learning was the chosen way to keep lecturing (R. Huang et al., 2020). The spread of 

Emergency Remote Teaching (ERT) worldwide has developed an urge to identify the factors 

influencing students' satisfaction and performance regarding the methods implemented by 

HEIs during the pandemic. 

1.2. SCIENTIFIC MOTIVATION /RESEARCH GAP 

HEIS students and faculty members discern e-learning in normal circumstances from e-

learning during an emergency (Emergency Remote Learning). By e-learning, in emergency 

circumstances, HEIs must be flexible and creative to respond to the new needs regarding a 

crisis. Furthermore, e-learning in emergency circumstances requires more communication 

and greater reflection than face-to-face educational experiences. HEIs need to adapt to the 

new students’ responses and demands if they want students to keep having a positive 

experience. (Aguilera-Hermida, 2020).  

HEIs are implementing innovative strategies to guarantee the continuity of academic 

education. (Zhu & Liu, 2020). Academical courses are being delivered during the pandemic by 

diverse online platforms, video-conferencing tools, and other software to enhance the 

students learning experience (Aguilera-Hermida, 2020; Chakraborty et al., 2021). There is still 

a research shortage regarding the efficiency of student-professor and student-student 

interaction and communication. Additionally, academic studies regarding the effectiveness of 

learning by an online assessment during an emergency still lack quantity (Chakraborty et al., 

2021). 

This thesis analyses the factors determining students’ satisfaction and performance in HEIs 

regarding ERT e-learning systems during the Covid-19 pandemic. 
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1.3. STUDY OBJECTIVES 

This thesis aims to analyse the digital transformation focusing on the paradigm-shifting of HEIs 

and how they have innovated and transformed their business models due to Covid-19. This 

thesis compares existing literature about the main relevant termini in a literature review. 

Furthermore, this thesis analyses the status quo of higher education institutions' paradigm 

shift regarding students' opinions about the e-learning systems HEIs implemented during the 

Covid-19 pandemic. Focusing on the business model innovation and digital transformation 

HEIs have recently undergone due to the Covid-19 pandemic, meaning offering hybrid or e-

learning courses only instead of the traditional face-to-face classes.  

It is essential to present a review of how far the paradigm-shifting of HEIs due to Covid-19 

have been studied. Aiming to create a relevant quantitative survey to analyse the status quo 

of students’ satisfaction with HEIs in ERT situations, analyse the success and impact of 

students on e-learning usage during the pandemic to identify relevant factors for HEIs 

regarding other possible future ERT situations and a post-Covid-19 future for e-learning 

systems and teaching models.  

This thesis identifies which factors influence the performance and satisfaction of students 

during the COVID-19 pandemic. The latent variables are user satisfaction and individual 

impact. Meaning here the students as the users, by users’ satisfaction, and their performance, 

by individual impact. The independent variables are divided into three main pillars of 

information systems technology: people, technology and systems, and processes. For that, the 

main objectives of the survey are: 

1. (O1) Identify the influence of dimension regarding the people (students) using the 

information systems. 

a. (O1a) Identify the influence of students’ interaction & collaboration on 

students’ satisfaction and performance. 

b. (O1b) Identify the influence of sociability on students’ satisfaction and 

students’ interaction & collaboration. 

c. (O1c) Identify the influence of grit on students’ satisfaction, performance, and 

perceived flexibility. 
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2. (O2) Identify the influence of dimension regarding the technology and systems used 

on the student’s satisfaction.  

a. (O2a) Identify the influence of system quality on students’ satisfaction. 

b. (O2b) Identify the influence of information quality on students’ satisfaction. 

3. (O3) Identify the influence of dimension regarding the processes adopted by HEIs 

during the pandemic on the student’s satisfaction, performance, and sociability.  

a. (O3a) Identify the influence of perceived flexibility on students’ satisfaction and 

performance. 

b. (O3b) Identify the influence of the environment on students’ sociability. 

4. (O4) Identify the digital transformation of HEIs based on students’ satisfaction and 

performance regarding the usage of e-learning platforms during the Covid-19 

pandemic. 

After identifying the critical variables, the formulation and description of the hypotheses are 

presented following the rules of the empirical solution-driven style (Decker & Werner, 2016). 

Furthermore, for O1, O2, and O3, a quantitative survey was created and analysed using the 

structural equation modelling (SEM) technique. The results and discussion chapters compare 

the analysis results to the existing literature. Finally, after comparing the analysis results with 

existing literature, a theoretical model is introduced following the natural science rules 

according to March & Smith (1995). This thesis follows the positivist philosophical perspective. 
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2. LITERATURE REVIEW 

Once many organisations fail to go through a paradigm-shifting (Laudon & Laudon, 2019), it is 

beneficial to analyse if the business model innovations and digital transformation HEIs are 

going through are sustainable in a post-Covid-19 future. In aiming to reduce Covid-19 

infections, face-to-face classes and interactions were not possible anymore, as the WHO 

published in their Covid-strategy-update from 14.April.2020 “Community-level measures to 

reduce contact between individuals, such as the suspension of mass gatherings, the closure of 

non-essential places of work and educational establishments, and reduced public 

transport”(WHO, 2020, p.9). Suddenly, all interactions in HEIs had to change from face-to-face 

to interaction using remote devices. 

Once the COVID-19 novel is not over, it is necessary to understand what factors are significant 

for HEIs to enable enrolled students to graduate successfully. Additionally, understanding the 

essential factors for successful graduation during the Covid-19 pandemic enables universities 

to be better prepared for possible future states of emergency.  Determining what factors are 

essential for HEIs to undergo a rapid digital transformation on ERT is essential (Aguilera-

Hermida, 2020; Bai, et al., 2020; Buttler et al., 2021; Chakraborty et al., 2021; Wilcox & Vignal, 

2020). Furthermore, it is crucial to identify and analyse which factors during the pandemic 

have influenced students' satisfaction and performance and determine the influence grades 

to have a better overview for the future. Since the way companies work and the future 

workforce is also changing because of computerisation (Frey & Osborne, 2017) and are likely 

to change more rapidly due to the pandemic. 

Moreover, the capacity of computers is expanding at a fast pace, and they are likely to 

continue to expand their cognitive capacity scope (Brynjolfsson & McAfee, 2011). 

Furthermore, workforce transformation enables and supports digital transformation (Eden et 

al., 2019). Logically, HEIs must adapt sustainably, beyond the current pandemic situation, to 

better serve the workforce of the future, namely the students. 

Since the middle of April 2020, courses were delivered first in online modus only, and there 

was no preparation time. HEIs had to transition to ERT, and students' interaction with their 

peers or educators has changed drastically. Students and universities had to overcome various 
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difficulties all at once (Aguilera-Hermida, 2020). Technology-mediated interaction was the 

only way people could communicate in many countries worldwide (Aguilera-Hermida, 2020). 

Some universities have developed online teaching systems faster or better than others. Some 

researchers have investigated the development of HEIs and the response of students in ERT 

to find out which factors influence the success of those changes. But even before the COVID-

19 breakout, e-learning and information systems acceptance were already studied in diverse 

forms. 

The following table presents a literature review describing the methods and results of e-

learning and other relevant studies ex-ante the COVID-19 outbreak.
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Table 1 - E-learning ex-ante the COVID-19 outbreak 

  Year Method  Results  Author(s)   

Ex
 a

n
te

 C
O

V
ID

-1
9

 o
u

tb
re

ak
 

2000 
Quantitative 
empirical 
survey   

Flexibility and an interactive environment play a more significant role in the 
student's satisfaction, as the ease of use.  

Arbaugh, 
2000 

2002 
Quantitative 
empirical 
survey   

The result shows that students' satisfaction is influenced by the online 
environment rather than by student characteristics inputs by web-based 
courses. 

Thurmond 
et al., 2002 

2003 
Literature 
review  

Results show that the new input changes are primarily incremental but not 
in nature. The construct service quality was added, and organisational and 
individual impact were merged, creating the construct net benefits. 

DeLone & 
McLean, 
2003 

2005 

Literature 
review and 
empirical 
research 

The result shows that the significance of interaction related to perceived 
learning occurs in the following order: instructor-student, student-student, 
and student-content. Furthermore, distance learning flexibility plays a less 
critical role, although being significant too. 

 Marks et 
al., 2005;  

2007 
Quantitative 
empirical 
survey  

The results show that social interaction is the most determinant factor 
influencing group learning performance, cooperation, dynamics and 
formation. In addition, high-performing groups are characterised by 
functioning "social relationships, social cohesion and a sense of community" 
that foster a good learning environment, information sharing and 
collaborative activities. 

Kreijns et 
al., 2007 

2008 
Quantitative 
empirical 
survey  

“The results revealed that learner computer anxiety, instructor attitude 
toward e-Learning, e-Learning course flexibility, e-Learning course quality, 
perceived usefulness, perceived ease of use, and diversity in assessments 
are the critical factors affecting learners’ perceived satisfaction.” (p.1183) 

Sun et al., 
2008 

2008 
Quantitative 
empirical 
module testing 

Results show that the "Interactive Service Module" helped the students 
engage in the learning activities and that content could be accessed 
asynchronously by a synchronous course because online discussions could 
be saved and used later.  

Y.-M. Huang 
et al., 2008 

2009 
Quantitative 
empirical 
survey  

Results show that "grit, life satisfaction, and optimistic explanatory style" 
influence individual teacher performance. However, once investigated 
simultaneously, only life satisfaction and grit predicted teacher performance 
significantly (p.543). 

Duckworth 
& Quinn, 
2009 

2015 

Literature 
review and 
empirical 
research 

Results show a relation between communication methods, student 
satisfaction, and social presence perception. However, communications 
methods such as asynchronous, synchronous, or combined influence over 
student self-regulation have not been confirmed. 

Moallem, 
2015 

2016 
Quantitative 
empirical 
survey  

Individualistic and collectivistic culture dimensions impact students' 
individual and organisational achievements and students' satisfaction. 

Aparício et 
al., 2016 

2017 

Literature 
review and 
empirical 
research 

CANOE, usability, and flow are crucial to users' joy with gamified online 
courses. CANOE and usability are determinant factors for perceived 
usefulness. "Pleasure in use and perceived usefulness are determinants of 
usage intention", as well as intention to use, and flow are factors that 
determine the usage of "gamified online courses." (p.45) 

Piteira et 
al., 2017 

2017 
Quantitative 
empirical 
survey  

Grit influences satisfaction with e-learning systems. Furthermore, grit 
represents a subordinate construct of "perseverance effort (PE)" and 
"consistency of interest (CI)", and grit has a direct positive impact on student 
satisfaction and individual performance. (p.397) 

Aparício et 
al., 2017 

2018 

Literatur 
review & 
empirical 
research  

In Brazil, the quality of information and system and collaboration are 
determinants for e-learning systems' success. Additionally, assessment 
diversity, learner interaction, and instructor attitude are determinants for e-
learning success in general. 

Cidral et al., 
2018 

2018 
Qualitative 
literature 
review 

A theoretical framework for several online courses which are supported 
through an e-learning platform. The following concepts support the 
framework as main pillars: course (meaning target group, objectives, 
outcomes, content, and main topics); "gamification; cognitive absorption 
and flow; and personality." (p. 7) 

Piteira et 
al., 2018 

2019 
Quantitative 
empirical 
survey   

Gamification combined with the IS success model from D&M drives users to 
greater success by MOOCs than the IS success model from D&M alone. 

Aparício et 
al., 2019 
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The following table presents a literature review of ERT and distance learning for this thesis 

relevant studies ex-post the COVID-19 outbreak.  

Table 2 - E-learning ex-post the COVID-19 outbreak 

  Year Method  Results  Author(s)   

Ex
 p

o
st

 C
O

V
ID

-1
9

 o
u

tb
re

ak
 

2020 
Quantitative 
empirical 
survey  

Results show a positive influence of "long-term orientation" on the usage of 
e-learning systems and their perceived net benefits. Furthermore, e-learner 
satisfaction, Collaboration, and information quality have an impact on e-
learning systems usage. 

Cidral et al., 
2020 

2020 

Mixed 
methods; 
Quantitative 
and qualitative 

After a transition period, students' cognitive engagement, motivation and 
efficacy have decreased, although technology usage increased. Additionally, a 
preference for face-to-face in opposition to e-learning methods was detected. 

Aguilera-
Hermida, P., 
2020 

2020 

Quantitative 
and Qualitative 
empirical 
survey  

Results show that ERT is effective in synchronous, asynchronous, or mixed 
distance learning. Students saw advantages and disadvantages in an eighter 
way, suggesting that a mixture of both synchronous and asynchronous 
distance learning is most effective. Furthermore, students indicate that 
"opportunities for students" to engage interactively are crucial in any distance 
learning method. (p.374) 

Wilcox & 
Vignal, 2020 

2020 
Quantitative 
empirical 
survey  

The result shows that students prefer face-to-face classes because, by ERT, 
less interaction, more distraction, and less engagement were detected, 
negatively influencing students' perceived satisfaction and making 
understanding less effective. Furthermore, a reduction in perceived 
interaction impacted the students' satisfaction negatively. 

Bai et al., 
2020 

2020 
Quantitative 
empirical 
survey  

Except for the attitude and perceived usefulness relationship, all significant 
components and relationships of TAM hold true in this study. Sukendro et 

al., 2020 

2021 
Quantitative 
empirical 
survey  

Participants prefer to learn in physical classrooms over e-learning. Still, 
participants find e-learning in emergency circumstances a useful alternative 
to physical classrooms, and they evaluate their professor's performance in 
online teaching as improving since the pandemic began 

Chakraborty 
et al., 2021 

2021 
Quantitative 
empirical 
survey  

The most important factors related to quality are professors' support, 
comprehension of students' situations, involvement of students’ opinions on 
final exams format, schedule flexibility, and good organisation and logistics by 
the university administration body. 

Buttler et 
al., 2021 

2021 
Quantitative 
empirical 
survey  

The D&M-IS Success dimensions had the most significant impact on the three 
investigated models. Instructor support impacts the usage of e-learning and 
quality (measured by the D&M-IS Success dimensions) in a positive direction. Altalbe, A., 

2021  

 

2.1. THEORETICAL FOUNDATION 

The following section shows the theoretical foundation and a literature review focusing on 

the concepts essential for understanding distance learning success and ERT development by 

HEIs.
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Table 3 - Distance learning concepts overview 
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Content Delivering 

At first, it is essential to differentiate the learning possibilities HEIs use to pass content to their 

students. While traditional learning in HEIs is considered as learning in courses where the 

content is mainly delivered orally, written, and face-to-face. Web-facilitated courses are the 

ones that take place physically, with a per cent between 1% and 29% of web-based delivered 

content using web pages or course management systems technology, e.g. moodle usage, to 

deliver syllabus, scripts, and assignments (Allen et al., 2007). Hybrid and blended learning are 

synonymous (Bonk & Graham, 2005; R. Huang et al., 2020). The concept of blended learning 

has increased in importance since the earliest two thousand in corporate and academic 

contexts. Blended learning is a combination of modalities and methods, including the mixture 

of face-to-face and computer-mediated academic and non-academical course introductions, 

by which from 30% up to 79% of content has to be delivered online (Allen et al., 2007; Bonk & 

Graham, 2005). Last but not least, online courses are the ones with 80% or more of the content 

being delivered online (Allen et al., 2007). 

Synchronous and Asynchronous Distance Learning 

Both synchronous and asynchronous distance learning are free from location, meaning that 

instructors and students do not need to be on the same site for taking place on a course, but 

the second also includes freedom regarding time once asynchronous distance learning courses 

are prepared by the instructor and can be viewed at any later time by the students (Y.-M. 

Huang et al., 2008). Several studies research synchronous and asynchronous distance learning 

methods, resulting in the conclusion that both methods can be very effective (Buttler et al., 

2021; Giesbers et al., 2014; Hrastinski et al., 2010; Pfaffman, J, 2008; Wilcox & Vignal, 2020). 

The decisive factor of distance learning effectiveness and success seems to lie elsewhere and 

not in the synchroneity of time instructors and students spend in front of their teaching and 

learning devices (Buttler et al., 2021). 

Personality  

Distinct authors address students' personalities and culture as factors influencing students’ 

satisfaction and performance regarding distance learning (Aparicio, Bacao, et al., 2016; 

Aparicio et al., 2017; Cidral et al., 2020). As Aparicio et al. (2017) identified, grit influences 
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students' satisfaction with e-learning in a non-ERT context. Grit, a concept studied by 

psychologists and educational and health researchers, shows that students who have high 

levels of perseverance, effort, passion and consistency of interest in long-term goals are likely 

to outperform students who have talent only, without passion and perseverance in long term 

goals as perspective (Aparicio et al., 2017; Duckworth et al., 2009).  

Sociability 

Donath (1997) states that people online seek affirmation, support, and affiliation, rather than 

only information. Analogue to students in a pandemic situation, the need for support, 

affirmation and social contact is likely to have increased. Some authors found out in their 

results that trust, interpersonal relationships and a sense of community can reduce students 

quitting their courses because developing positive group dynamics decreases feelings of 

loneliness (Rovai, 2001; Kreijns et al., 2007; Phillips, 1990). Sociability is essential for a healthy 

distance learning environment. Kreijns et al. state that “environments enable and facilitate 

socio-emotional processes such as affiliation and getting to know each other, which aim to 

develop interpersonal relationships, trust-building, social cohesiveness, and a sense of 

community and the emergence of a sound social space” (2007, p.178).  

Interactive Learning 

Huang et al.'s main aim were to overcome the difficulty mobile devices posed for e-learning 

due to their size and hardware capacity. Nowadays, mobile devices' size and hardware 

capacity do not impose an obstacle for e-learning anymore once mobile devices have 

developed a lot since 2008. Nevertheless, Huang et al. still discuss actual problems regarding 

the difficulty e-learning imposes on interactivity in a distance learning environment. The 

authors have created the "Interactive Service Module" (Y.-M. Huang et al., 2008). By adding a 

feedback and interaction mechanism, the authors could investigate the influence of 

interaction on synchronous distance learning. Their results show that interactive learning 

activities increased the interest and engagement of learners. Although mobile devices' 

challenges in 2008 are not relevant anymore, interactive e-learning activities may play a 

significant role in ERT by HEIs.  
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Interaction & Collaboration 

The effectiveness of synchronous or asynchronous e-learning is investigated in various studies, 

ex-ante and ex-post the Covid-19 outbreak. Results of those studies show that both ways are 

effective. (Buttler et al., 2021). Nevertheless, other studies show that interaction plays a 

decisive role in students' satisfaction with either synchronous or asynchronous e-learning 

(Aguilera-Hermida, P, 2020; Buttler et al., 2021).  

Furthermore, engaging with peers and instructors is essential in an asynchronous or 

synchronous learning environment (Aguilera-Hermida, 2020; Buttler et al., 2021; Y.-M. Huang 

et al., 2008; Kreijns et al., 2007; Moallem, 2015; Marks et al., 2005; Wilcox & Vignal, 2020). 

Additionally, Bai et al. (2020) observed that students' preference for face-to-face classes in 

ERT was because the distance learning environment of their universities lacked interaction 

(Aguilera-Hermida, 2020; Bai et al., 2020; Buttler et al., 2021). Diverse studies regarding 

distance learning identified that interaction and collaboration play a significant role in student 

satisfaction. Likewise, interaction and collaboration are crucial for students' motivation 

(Moallem, 2015).  

Environment 

The environment is related to the student's educational experience during the programme of 

their HEI (Thurmond et al., 2002). Knight (1994) noticed that environmental determinants 

influence the outcome of students, meaning that HEIs policies can affect the time a student 

needs to complete a degree. Furthermore, based on the “Seven Principles for Good Practice 

in Undergraduate Education”, regarding the encouragement of “student-faculty contact”, 

“cooperation among students”, and “active learning”, as well as prompt feedback giving, time 

on task emphasis, high expectations communication, and respect for different ways of 

learning from Chickering & Gamson (1989, p.140), Thurmond et al. developed a list of web-

based environmental scales, which are used in this thesis to verify the influence of HEIs 

environment over the sociability among students.   

Perceived Flexibility 

Flexibility by e-learning means that communication in this context is independent of place and 

time, meaning that course conversations can continue over time without students having to 
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compete for recognition of educators and peers in the time frame of a face-to-face classroom 

(Dede, 1990; Harasim, 1990; Finley, 1992; Leidner & Jarvenpaa, 1995; Arbaugh, 2000). 

Furthermore (Marks et al., 2005) find it critical to examine flexibility, focusing not only on 

instructor-student or student-student interaction but also exploring student-content 

interaction, once the last englobes the advantage of perceived flexibility regarding work-life 

balance (Marks et al., 2005). 

Information Systems (IS) Theory 

The Information System (IS) success was studied by several researchers in the last century. In 

the early 90, DeLone & McLean (1992) investigated the different aspects of IS success and 

organised them in a taxonomic review. Their research results in a descriptive model, including 

six significant constructs "system quality, information quality, use, user satisfaction, individual 

impact, and organisational impact." (DeLone & McLean, 1992, p.88). The IS success model 

from Delone and Mclean is proven to be relevant for researchers regarding e-learning. 

(Altalbe, 2021; Aparicio et al., 2016, 2017, 2019; Cidral et al., 2020; Cidral et al., 2018; Sun et 

al., 2008).  From the six constructs of the descriptive IS success model, only four, considered 

the most relevant for ERT in HEIs, are investigated in this thesis. 

System Quality 

From the technical level of IS, the system quality construct measures "the Information 

Processing System Itself ", meaning ease of use, details aggregation, human aspects, system 

accuracy, and response time (DeLone & McLean, 1992, p.64). 

Information Quality 

Representing the semantic level of IS, the information quality construct measures the output 

of the information system, meaning the information quality that users can get from the system 

regarding appreciation and usefulness, accuracy, reliability, relevance, and completeness of 

the information. (DeLone & McLean, 1992). 

User Satisfaction 

From the effectiveness level of IS user satisfaction, the construct reflects the user "response 

to the use of the output of an information system" (DeLone & McLean, 1992, p.68), meaning 



14 
 

the successful interaction between user and system focussing on the satisfaction of the 

subject, and repeated utilisation of the system (Aparicio et al., 2017; Cidral et al., 2018; 

DeLone & McLean, 1992; Sun et al., 2008). This thesis focuses on the efficiency, effectiveness, 

and adequate support that the information system offers its user and if the user would repeat 

the experience in another course setting of free will.  

Individual Impact 

Individual impact means the impact of the system's information output on the user's 

behaviour and performance (DeLone & McLean, 1992). The individual impact is measured by 

speed, productivity, ease, and usefulness, in which the system helps the user to accomplish 

tasks (Aparicio et al., 2017; Urbach et al., 2010).  

2.2. THEORETICAL MODEL 

Based on the dimensions and studies described in the previous chapters, this chapter presents 

the proposed research model, including ten dimensions. The research model has two 

dependent variables: user (student) satisfaction and individual impact, and one independent 

and dependent variable: User satisfaction. The independent variables explaining both the user 

satisfaction and the individual impact of students regarding e-learning during the COVID-19 

pandemic are divided into three main pillars of information systems: people, technology and 

systems, and processes. Furthermore, these variables are: 

▪ Grit, sociability, and interaction & collaboration - representing people; 

▪  System quality and information quality - representing technology and systems; 

▪  Environment and perceived flexibility - representing processes. 
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Diagram 1 - Research Model 

2.3. HYPOTHESES 

As Duckworth et al. state, “Grit, defined as perseverance and passion for long-term goals, has 

been shown to predict the accomplishment in challenging circumstances.” (2009, p.541). 

Furthermore, the authors point out that mediation analyses revealed that people with gritty 

personalities typically work harder than their cohorts staying committed to their goals until 

their achievement, which may improve not only direct the performance but also benefit the 

individuum through skills accumulation (Aparicio et al., 2017; Duckworth et al., 2009).  

Once ERT by HEIs is considered quite challenging for students (Aguilera-Hermida, P, 2020; 

Buttler et al., 2021), this research investigates the following hypothesis: 

H1a. Grit has a positive impact on users' satisfaction  

H1b. Grit has a positive impact on individual impact 

H1c. Grit has a positive impact on perceived flexibility  

Social interaction is a crucial determinant in group dynamics and group formation. A well-

functioning social space enables open communication, which benefits collaborative work and 
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sharing of important information. Furthermore, social interactions are seen as the main 

element influencing group collaboration, thereby influencing students' learning performances 

in a Computer-Supported Collaborative Learning (CSCL) environment (Kreijns et al., 2007). 

Therefore, this research states the following hypothesis: 

H2a. Sociability has a positive impact on users' satisfaction 

H2b. Sociability has a positive impact on interaction & collaboration 

Moore (1989) suggests that interaction regarding e-learning is a “very imprecise” concept in 

his time. So, he defined the “three types of interaction” being those “learner-content 

interaction, learner-instructor interaction and learner-learner interaction” (p.1).  Interaction 

& collaboration focuses on the last kind of the three interactions described by Moore (1989). 

However, Hong's (2002) results indicate no relationship between interaction with fellow 

students and outcome. Furthermore, Sun et al. (2008) declare that learners' perceived 

interaction with others positively influences e-learner satisfaction as insignificant. Other 

authors investigated a positive relationship between interaction and student satisfaction and 

motivation (Moallem, 2015). Aguilera-Hermida (2020) states that as challenges in ERT increase 

anxiety, worry may increase while decreasing motivation and achievement. 

Furthermore, she states that more research on the reduction of face-to-face contact, lack of 

social interaction, motivation strategies, and cognitive engagement improvement in ERT by 

HEIs is still lacking (Aguilera-Hermida, P, 2020). This paper investigates the relationship 

between student-student interaction & collaboration in ERT on users' satisfaction and 

individual impact due to the challenging situation a worldwide pandemic poses on students. 

The following hypotheses are defined: 

H3a. Interaction & collaboration has a positive impact on users' satisfaction 

H3b. Interaction & collaboration has a positive impact on individual impact 

System quality means the ease of use, the system's accuracy, the capacity of details 

aggregation, and the response time a system needs. The IS success theory from DeLone & 

McLean (1992, 2003, 2002) has been analysed by various authors (Altalbe, 2021; Aparicio et 

al., 2016, 2017, 2019; Cidral et al., 2018; Sun et al., 2008). Those authors have also validated 

System Quality's influence on Users’ Satisfaction. This research investigates the influence of 
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system quality on users’ satisfaction in ERT by HEIs. For that, this thesis investigates the 

following hypotheses: 

H4. System quality has a positive impact on users' satisfaction 

By HEIs, the information quality of their e-learning system must be proven by the institution's 

academic and administrative body. Furthermore, most professors have gone through an 

academic career to become professors. So, filling in the requests regarding accuracy, 

reliability, and relevance is given by most HEIs. Still, it is essential to investigate if also, in ERT, 

the information quality has a positive impact on student satisfaction. For that, this thesis 

investigates the following hypothesis: 

H5. Information quality has a positive impact on users' satisfaction 

According to Thurmond et al. (2002), variables regarding the environment in which students 

experience their educational path in HEIs, such as the ones focussing on assessment and 

assignments feedback peace, time spent on studying, and participation in class discussions, 

are crucial for understanding ERT in HEIs, and what the students are experiencing during the 

pandemic. For that, these variables were chosen to evaluate the environmental educational 

experience of students.  

Additionally, the relationship between environment and sociability is investigated in this 

thesis. Here sociability focuses on the e-learning platforms provided by the universities, the 

possibility of spontaneous and informal conversation, the feeling of loneliness that students 

may experience, and the possibility of developing a good work relationship with peer students 

(Kreijns et al., 2007). For researching these relationships, the following hypothesis is 

investigated.  

H6. Environment has a positive impact on sociability 

Before the COVID-19 novel, the need for place independence through education increased 

among those who combine work, family, and studies (Arbaugh, 2000). After the COVID-19 

breakout, place independence by education or ERT turned out to be a reality all around the 

globe (Aguilera-Hermida, P, 2020; Altalbe, 2021; Buttler et al., 2021; Chakraborty et al., 2021; 

Sukendro et al., 2020). For that, the following hypothesis investigates how far perceived 

flexibility plays a role in students’ satisfaction and performance in an ERT modus: 
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H7a. Perceived flexibility has a positive impact on users' satisfaction 

H7b. Perceived flexibility has a positive impact on individual impact 

According to the IS success theory from DeLone & McLean (1992), individual impact aims to 

measure the success of information systems usage regarding the individuum using the system 

and the impact the system usage has on the user. This study analyses the individual impact 

regarding the pace and ease of task accomplishment, productivity, and usefulness of the e-

learning system compared to face-to-face classes in HEIs. This research investigates the 

influence of students' satisfaction on their individual impact during the Covid-19 pandemic in 

universities. For that, the following hypothesis is investigated: 

H8. User satisfaction has a positive impact on individual impact. 
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3. METHODOLOGY 

This thesis follows as epistemological orientation, a positivistic philosophy, in a natural science 

approach (March & Smith, 1995). Furthermore, this thesis tests existing theories and justifies 

users’ satisfaction and individual impact as latent variables since they are influenced by 

different dimensions from the three main pillars of information systems: people, processes, 

and systems. This thesis analyses the drivers and views and how the surveyed population 

evaluates the paradigm-shifting 

changes regarding the digital 

transformation HEIs have recently 

experienced in a deductive approach.  

The methodological structure of this 

thesis follows the AILMRaD approach 

(Abstract, Introduction, Literature, 

Methodology, Results and 

Discussion) using an Hourglass Model 

(Decker & Werner, 2016). 

The structural model is based on a literature review and is validated by a quantitative survey. 

The data were collected cross-sectional, meaning that data were collected in a short period of 

six months in the context of the COVID-19 pandemic. 

The chapter “Literature Review” englobes literature-based positivistic philosophical research 

on each relevant termini, concept and constructs analysed. More specifically, the core of the 

literature-based segment englobes a review of the existing literature about the digital 

transformation HEIs are experiencing and the usage of e-learning during the COVID-19 

pandemic. Furthermore, this thesis presents research on the acceptance and achievement of 

students regarding the newly implemented e-learning technologies in HEIs. This thesis focuses 

on the paradigm-shifting due to Covid-19 and the organisational change HEIs have 

undertaken.  

This thesis englobes empirical objectivistic primary quantitative research substantiated 

through a quantitative survey with students from HEIs. The survey uses a 7-point scale (from 

Figure 1 - Research Onion - adapted from Saunders et al. (2007)  
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strongly disagree (1 point) to strongly agree (7 points), and Qualtrics as a web-based platform 

to gather the data. 

The causal modelling method PLS-SEM technique maximises the dependent latent constructs 

explained variance and evaluates the quality of data based on the characteristics of the 

measurement model, as well as providing robust evaluations of the structural model. The SEM 

PLS approach is excellent for “prediction and theory development” (Hair et al., 2011, p.140). 

The measurement specification corresponds to the reflective measurement model, meaning 

that the reflective indicators (measures) represent a construct outcome (or effect).  

Therefore, the reflective indicators are seen as the sample that represents all available items 

in the construct’s conceptual domain. The scale, or set of reflective indicators, used in this 

thesis was created based on validated literature and a mixture of scales from various validated 

studies.  

In this thesis, the researched validated constructs are sociability (S) (Kreijns et al., 2007), grit 

(G) (Aparicio et al., 2017; Duckworth et al., 2009), system quality (SQ), information quality (IQ) 

(Altalbe, 2021; Aparicio, Bação, et al., 2016; Aparicio et al., 2017, 2019; Cidral et al., 2020; 

Cidral et al., 2018; DeLone & McLean, 1992; Sun et al., 2008), interactive synchronous learning 

(ISL) (Y.-M. Huang et al., 2008), and environment (E) (Kreijns et al., 2007; Sun et al., 2008; 

Thurmond et al., 2002). The latent variables are students interaction & collaboration (SIC)  

(Aguilera-Hermida, P, 2020; Buttler et al., 2021; Y.-M. Huang et al., 2008; Kreijns et al., 2007; 

Moallem, 2015; Marks et al., 2005), user satisfaction (US) (Aparicio, Bação, et al., 2016; 

Aparicio et al., 2017, 2019; Arbaugh, 2000; Cidral et al., 2018; DeLone & McLean, 1992; Marks 

et al., 2005; Moallem, 2015; Thurmond et al., 2002), individual impact (II) (Aparicio et al., 2017; 

DeLone & McLean, 1992; Urbach et al., 2010), and perceived flexibility (PF) (Arbaugh, 2000; 

Buttler et al., 2021; Y.-M. Huang et al., 2008; Marks et al., 2005; Sun et al., 2008). All constructs 

were evaluated on their validity. 

The validated scales were slightly modified to include the pandemic in the scope of the 

concept of the validated scales (see Appendix C - Table 11 - Scales).  

The survey also included general questions regarding respondents' age, country of studies, 

participation in classes regarding time (synchronous, asynchronous, students that read 
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material without class participation, students that learn from colleagues, and other 

modalities), and regarding the physical classes’ participation (on campus, at home (online), 

hybrid, or other), (Table 4). A pilot survey was made with twenty participants to evaluate the 

clarity, precision, and coherence of the components of the questionnaire.  
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4. RESULTS AND ANALYSIS  

Sample characterisation 

The total population of the survey corresponds to N = 156, almost corresponding to the 

“sample size recommendation in PLS-SEM for a statistical power of 80%” (J. Hair et al., 2014, 

p.21) with a significance level of 5%. The larger the sample size, the greater the precision and 

consistency of PLS-SEM estimations. For that, in this thesis, N  > as the minimum sample size 

following the “rules of thumb” to the Partial Least Square (PLS) Structural Equation Modeling 

(SEM) stated by Hair, Ringle & Sarstedt (2011), for N being larger than ten times the number 

of arrows pointing at a latent variable within the PLS structural model. The sample for the 

empirical survey was collected online. 

 

Age classification N Percentage
<20 (A) 27 17%

20-29 (B) 102 65%

30-39 (C ) 20 13%

>=40 (D) 7 4%

Total 156 100%

Gender N Percentage
Male 62 40%

Female 94 60%

Total 156 100%

In which country are you studying? N Percentage
Angola 1 0.6%

Brazil 2 1.3%

Chile 1 0.6%

Croatia 1 0.6%

Germany 28 17.9%

Guatemala 1 0.6%

India 1 0.6%

Italy 3 1.9%

Latvia 1 0.6%

Mozambique 2 1.3%

Peru 1 0.6%

Poland 1 0.6%

Portugal 110 70.5%

Switzerland 1 0.6%

Tunisia 2 1.3%

Total 156 100%

During the pandemic I usually participate on on-line classes - Selected Choice N Percentage
1 - In real-time (synchronous) 124 79%

2 - See videos later (asynchronous) 20 13%

3 - I just read the provided resources, I do not participate on classes 7 4%

4 - I prefer to interact with my collegues and learn from them 3 2%

5 - Other modality 2 1%

Total 156 100%

Right now I am attending classes: - Selected Choice N Percentage
1 - Hybrid way, sometimes I go to campus other times I stay at home 60 38%

2 - At home 48 31%

3 - On campus 43 28%

4 - Other 5 3%

Total 156 100%

Table 4 – Respondents’ Characterization 
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Students of HEIs were contacted by email, which contained a hyperlink to the survey. This 

hyperlink could be open via desktop or mobile device for a period of 4 months. This thesis 

utilises the Smart PLS 3 professional software to validate the collected data. The average 

values of each indicator substituted missing values. Table 4 shows the respondents' 

demographic distribution in characteristics such as age, gender, country of studies, and 

university attendance divided in attendance time and place (by the time the questionnaire 

was answered). 

Evaluation of the measurement model 

The constructs were analysed using various indicators such as Cronbachs' Alpha, Composite 

Reliability, and Average Variance Extracted (AVE) for the measurement model evaluation to 

analyse the convergent validity. Next, the Fornell-Larker test was made, as well as the Cross-

loadings were examined to analyse the discriminant validity of the constructs. According to J. 

Hair et al. (2014), Cronbachs' Alpha values should be between 0.60 - 0.90. Table 5 shows that 

not all constructs lay within the optimal range. Here, two constructs present values under 

0.60, environment and grit, and two constructs present values over 0.90, individual impact 

and system quality. Although s Cronbach's alpha is a traditional and conservative criterion 

when analysing internal consistency, it presents limitations regarding the population. This 

study presents a relatively small population, which can reduce the explanatory power of 

Cronbachs' Alpha. Other composite reliability techniques were applied to analyse the 

construct's validity and reliability. To analyse the constructs' validity and reliability is highly 

recommended because of the population size. The composite reliability also considers the 

outer loadings by the variable’s indicator.  
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Table 5 - Construct Reliability  

 

The composite reliability analysis should present values between 0.60 - 0.70 to be acceptable 

and between 0.70 - 0.90 to be satisfactory. Here both environment (0.824) and grit (0.804) 

constructs are in the satisfactory range. Individual impact and system quality, perceived 

flexibility, and user satisfaction present values higher than 0.90. Additionally, values lower 

than 0.60 indicate an absence of internal consistency regarding the composite reliability. Table 

5 shows that no constructs present values under 0.60. Furthermore, to analyse the convergent 

validity of the AVE (Average Variance Extracted), the outer loadings should be higher than 

0.708. Still, studies in the social science domain may present weaker values regarding the 

outer loadings, being outer loading over 0.50 acceptable because those means that the 

construct explains at least 50% of the variance (Hair et al., 2014). Table 5 shows that 7 out of 

9 constructs present an AVE > 0.708, and no construct presents an AVE < 0.50.  

Additionally, the Fornell-Larcker criterion is used to analyse if any construct has higher 

variance with its related indicators than all other constructs within a measurement model. 

According to J. Hair et al., “Overall, cross-loadings, as well as the Fornell-Larcker criterion, 

provide evidence for the constructs' discriminant validity.” (2014, p. 112).  

Construct 

Reliability Cronbach's Alpha

Composite 

Reliability

Average Variance 

Extracted (AVE)

Discriminant 

Validity

Environment 0.582 0.824 0.702 yes

Flexibity 0.905 0.927 0.682 yes

Grit 0.511 0.804 0.672 yes

Individual Impacts 0.922 0.945 0.81 yes

Information Quality 0.906 0.934 0.781 yes

Sociability 0.866 0.909 0.715 yes

Students Interaction 

Collaboration 0.861 0.907 0.71 yes

System Quality 0.936 0.955 0.84 yes

User Satisfaction 0.892 0.922 0.705 yes
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By the Fornell-Larcker-criterion, each construct's square root AVE must be larger than the 

construct's highest correlation with another construct present in the measurement model, 

meaning that this analysis is identical to the comparison of the AVE to the squared correlations 

among all constructs in the measurement model. In table 6, all values laying on the diagonal 

(in the intersection of each construct column with themselves in the same construct row) are 

higher than the values of the construct intersection with other constructs, both regarding the 

intersection with all other constructs values in columns and rows (e.g., perceived flexibility & 

perceived flexibility (0.826) is higher than perceived flexibility & environment (0.545), 0.826 > 

0.416 (grit & perceived flexibility). The analysis should be carried on until the last value of the 

column or row, here 0.826 > 0.485 (user satisfaction & perceived flexibility).  

Table 6 - Fornell-Larker Test 

 

For analysing the discriminant validity, the cross-loadings were verified. For that, the outer 

loadings indicators of each associate construct were analysed to determine if they were more 

significant than the loadings of the other constructs (see Appendix A - Table 9 - Cross-

loadings). 

Test Fornell-Larker

Environment Flexibity Grit

Individual 

Impacts

Information 

Quality Sociability

Students

Interaction

Collab.

System 

Quality

User 

Satisfaction

Environment 0.838

Flexibity 0.545 0.826

Grit 0.227 0.416 0.82

Individual Impacts 0.384 0.761 0.469 0.9

Information Quality 0.377 0.261 0.453 0.351 0.884

Sociability 0.424 0.396 0.3 0.386 0.521 0.845

Students Interaction 

Collaboration 0.266 0.134 0.156 0.145 0.403 0.552 0.842

System Quality 0.456 0.325 0.436 0.442 0.661 0.513 0.447 0.917

User Satisfaction 0.498 0.496 0.485 0.561 0.693 0.612 0.416 0.739 0.84
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Table 7 - HTMT Heterotrait-Monotrait Ratio 

 

Academicals such as Hair, Sarstedt, Ringle, Henseler, & Sinkovics, have noticed that the cross-

loadings are more liberal than the Fornell-Larcker-criterion. For that, Henseler et al. (2015) 

have researched a new criterion called Heterotrait-Monotrait Ratio of correlations, short 

HTMT, “for assessing discriminant validity in variance-based SEM” (Henseler et al., 2015, p. 

116).  According to them, discriminant validity is achieved when HTMT values are lower than 

0.90. All constructs present HTMT values under 0.90, as shown in Table 7. Meaning that all 

constructs in the measure model achieve discriminant validity.  

HTMT

Environment Flexibity Grit

Individual 

Impacts

Information 

Quality Sociability

Students

Interaction

Collab.

System 

Quality

User 

Satisfaction

Environment

Flexibity 0.745

Grit 0.41 0.603

Individual Impacts 0.518 0.822 0.678

Information Quality 0.5 0.293 0.665 0.382

Sociability 0.588 0.446 0.451 0.431 0.586

Students Interaction 

Collaboration 0.365 0.157 0.243 0.162 0.453 0.636

System Quality 0.594 0.351 0.631 0.476 0.718 0.568 0.499

User Satisfaction 0.67 0.547 0.716 0.613 0.768 0.696 0.477 0.8
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Table 8 - Hypotheses Results 

 

Note: NS = non-Significant, *p < 0.05, **p < 0.01, ***p < 0.001. 

Evaluation of the structural model 

To analyse if two or more indicators are explaining the same phenomenon, meaning that they 

are highly correlated, the collinearity of the indicators, each indicator was analysed by the VIF 

(Variance Inflation Factor) tolerance. According to J. Hair et al.  VIF “value should be higher 

than 0.20” and lower than 5 (2014, p. 149). Results show that no indicator presents values <= 

0,20, and the indicator presenting the highest VIF (system quality VIF = 2.075) is far lower than 

5, meaning that all indicators are free from multicollinearity or collinearity issues (see 

Appendix B - Table 10 - Inner VIF). 

The bootstrapping procedure was used to assess the structural model quality and significance 

of the structural model. In the bootstrapping procedure, five thousand subsamples were 

generated and replaced randomly based on the collected data set. Furthermore, the 

hypotheses' relationships were tested. And the coefficient of model determination R2 to 

evaluate the structural model. Results show that the structural model explains 70,5% (R2) of 

user satisfaction variance and 63,5 % (R2) of individual impact variance. Furthermore, the 

model explains 30,5% of interaction & collaboration, 17,3% of perceived flexibility, and 18% 

of sociability variances. 

Hypotheses Bootstrap test

(5000 sub-samples)
Original 

Sample (O)

Sample 

Mean (M)

Standard 

Deviation 

(STDEV)

T Statistics 

(|O/STDEV|) P Values

Significance 

Level

Environment -> Sociability 0.424 0.43 0.068 6.246 0 ***

Flexibility -> Individual Impacts 0.609 0.612 0.06 10.139 0 ***

Flexibility -> UserSatisfaction 0.21 0.208 0.058 3.607 0 ***

Grit -> Flexibility 0.416 0.422 0.069 6.053 0 ***

Grit -> Individual Impacts 0.116 0.113 0.063 1.844 0.065 NS

Grit -> User Satisfaction 0.059 0.062 0.058 1.01 0.313 NS

Information Quality -> User Satisfaction 0.27 0.269 0.082 3.303 0.001 **

Sociability -> Students Interaction Collab 0.552 0.556 0.059 9.344 0 ***

Sociability -> User Satisfaction 0.176 0.177 0.052 3.395 0.001 **

Students Interaction Collab -> Individual Impacts -0.046 -0.047 0.054 0.859 0.39 NS

Students Interaction Collab -> User Satisfaction 0.006 0.005 0.06 0.095 0.924 NS

System Quality -> User Satisfaction 0.373 0.374 0.066 5.636 0 ***

User Satisfaction -> Individual Impacts 0.222 0.222 0.069 3.237 0.001 **
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The relationship path perceived flexibility impacts user satisfaction presents a high 

significance (p = 0), while grit influence over user satisfaction is not statistically significant (p 

= 0.313). Additionally, information quality impact on user satisfaction shows a medium 

significance (p = 0.001), sociability influence over user satisfaction presents a medium 

significance (p = 0.001), and students interaction collaboration impact on user satisfaction is 

not statistically significant (p = 0.924). Furthermore, system quality influences user satisfaction 

and shows a high significance (p = 0). 

 

Figure 2 - Structural Model  

Additionally, regarding the individual impact paths, perceived flexibility impact over individual 

impact presents a high significance (p = 0), and grit influence over individual impact is not 

statistically significant (p = 0.065).  Students’ interaction & collaboration influence over 

individual impact is not statistically significant (p = 0.39). And user satisfaction effect over 

individual impact presents a medium significance (p = 0.001).  
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Furthermore, the following relationship paths: grit impacts perceived flexibility, sociability 

influences students’ interaction & collaboration, and environment impacts sociability show 

high significance in all three relationships (p = 0). 
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5. DISCUSSION 

The structural model supports most hypotheses empirically and statistically. The following 

hypotheses are empirically supported: H1c. Grit has a positive impact on perceived flexibility, 

H2a. Sociability has a positive impact on users' satisfaction, H2b. Sociability has a positive 

impact on students’ interaction & collaboration, H4. System quality has a positive impact on 

users' satisfaction, H5. Information quality has a positive impact on users' satisfaction, H6. 

Environment has a positive impact on sociability, H7a. Perceived flexibility has a positive 

impact on users' satisfaction, H7b. Perceived flexibility has a positive impact on individual 

impact, and H8. User satisfaction positively impacts Individual Impacts. Only the following 

hypotheses are identified as non-significant (p>0.05): 1a. Grit positively impacts users' 

satisfaction, hypothesis 1b. Grit has a positive influence on Individual Impact, hypothesis 3a. 

Interaction & collaboration impact users' satisfaction, hypothesis 3b. Interaction & 

collaboration influence individual impact. 

H1a. Grit has a positive impact on users' satisfaction 

On the one hand, the lack of statistical support for H1a indicates insufficient evidence to affirm 

that gritty students are more satisfied with the e-learning systems of their HEIs in ERT, 

meaning the e-learning systems of their universities during the Covid-19 pandemic than non-

gritty students. On the other hand, the relationship between grit and students' satisfaction 

with e-learning usage in a non-ERT situation is statistically significant, showing at least a small 

statistical effect, according to Aparicio et al. (2017). Regarding ERT during the pandemic, grit 

does not influence user satisfaction with e-learning systems by HEIs students, at least not if 

compared to face-to-face classes during the pandemic. The fact that grit does not influence 

students' satisfaction during the pandemic could indicate that user satisfaction may be 

experienced differently by ERT in comparison to a non-ERT e-learning environment.  

H1b. Grit has a positive influence on individual impact  

The same applies to H1b. Hypothesis H1b affirms that grit positively impacts students' 

individual impact in ERT is not statistically significant. Other than suspected, a gritty 

personality does not influence students' individual impact when comparing productivity 

increase, ease of task accomplishment, and usefulness of e-learning in ERT to the same scales 
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in a non-ERT situation. The lack of statistical evidence regarding the positive influence of grit 

over individual impact in HEIs in ERT situations could mean that students' intrinsic motivation 

does not overrule external motivation regarding using e-learning systems in ERT. Further 

research could be done to determine which external motivation factors influence students' 

individual impact. 

H1c. Grit has a positive impact on perceived flexibility 

Hypothesis 1c presents a high significance, meaning that gritty students present higher levels 

of perceived flexibility than their peers, even during the pandemic in the ERT model in HEIs. 

Perhaps the concept of satisfaction in ERT compared to a non-ERT is challenging to accept, 

even for gritty students. But when students have to reflect on their time management 

effectiveness and time-saving aspects of remote learning, grit influences the student's 

perceived flexibility. From the perceived flexibility perspective, the empirical study confirms 

that students with gritty personalities recognise the positive effects of e-learning in ERT as 

non-gritty students. Meaning also that gritty students can accomplish more because of the 

flexibility e-learning provides them in the challenging situation of ERT. From that perspective, 

gritty students outperform non-gritty students regarding consistency of interest, and 

objectives achievement, as stated by Aparicio et al. (2017) and Duckworth et al. (2009).  

H2a. Sociability has a positive impact on users' satisfaction  

H2b. Sociability has a positive impact on students' interaction & collaboration 

Results show that hypothesis 2a presents a medium significance. Meaning that e-learning 

systems allow students to easily communicate, in spontaneous or informal ways, helping 

students not feel lonely and increasing the possibility for students to develop a good work 

relationships with their colleagues. Furthermore, sociability increases the students' 

satisfaction with the e-learning systems of their universities. Furthermore, hypothesis 2b 

presents a high significance, which means that e-learning systems that have functions to 

increase the sociability of the students also increase the interaction & collaboration of 

students in matters of information sharing, ideas discussion, group work and collaboration 

among students in general.  
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H3a. Students' interaction & collaboration has a positive impact on users' satisfaction  

H3b. Students' interaction & collaboration has a positive influence on individual impact 

The paths interaction & collaboration -> users' satisfaction and interaction & collaboration -> 

individual impact are not supported by the results of the empirical study, presenting p = 0.924 

and p = 0.39, respectively.  

Although other authors such as Aguilera-Hermida (2020), Buttler et al. (2021), Y.-M. Huang et 

al. (2008), Kreijns et al. (2007), Marks et al. (2005), Wilcox & Vignal (2020) and Moallem, (2015) 

affirm that interaction and collaboration among students are crucial for students' motivation.  

On the one hand, the empirical analysis shows that there is insufficient evidence that students 

who share information, discuss their ideas, and work in groups, are more satisfied with the e-

learning systems of their universities during the pandemic. And regarding the impact of 

interaction & collaboration on individual impact, this is the only result in this study that shows 

a negative, statistically non-significant impact.  

On the other hand, according to Aguilera-Hermida  (2020), the lack of social interaction may 

be prejudicial to students’ success and cognitive engagement. In conclusion, more research 

must be done to prove if the comparison of teaching models is relevant regarding the 

relationship between interaction & collaboration and users' satisfaction and to prove if the 

impact of interaction & collaboration on individual impact during the pandemic is negative 

and if it is statistically significant in other contexts. Furthermore, comparing the e-learning 

systems usage satisfaction and the satisfaction of students with their university in general 

regarding face-to-face classes before the Covid-19 pandemic may play a role in the 

relationship between interaction & collaboration and users' satisfaction. Still, the data 

collected and analysed in this study do not provide statistically significant evidence to support 

any of both assumptions: interaction & collaboration impacts users' satisfaction, and 

interaction & collaboration influences individual impact. 

 H4. System quality has a positive impact on users' satisfaction  

System quality has a positive impact on users' satisfaction is also affirmed with a high 

significance in this empirical study, which supports the result of Urbach et al. (2010).  
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H5. Information quality has a positive impact on users' satisfaction  

Also, Hypothesis 5, information quality positively impacts users' satisfaction, is statistically 

proven with p = 0.001, which presents a medium significance, supporting the results from  

Urbach et al. (2010). Additionally, one can affirm that the information quality of lecture 

content impacts the students' satisfaction in universities during the pandemic. 

H6. Environment has a positive impact on sociability 

Hypothesis 6 affirms with a high significance that students who have spent more time studying 

than before the pandemic, and have participated actively in scheduled discussions, are also 

not feeling lonely. Additionally, those students are developing good work relationships with 

their peers because they can quickly contact other students through the e-learning systems 

from their universities. Furthermore, those students are aware of the possibility of having 

spontaneous and informal exchanges with their peers through the e-learning systems of their 

universities. 

H7a. Perceived flexibility has a positive impact on users' satisfaction  

H7b. Perceived flexibility has a positive impact on individual impact  

The empirical study shows that perceived flexibility positively impacts users' satisfaction (high 

significance p = 0), affirming H7a. Students who are highly effective in their work and time 

management and who appreciate the flexibility of remote learning compared to on-site 

teaching models are more satisfied with the e-learning systems' usage of their HEIs, as 

students who present low perceived flexibility. The positive influence of perceived flexibility 

on individual impact confirms the results found by Arbaugh (2000). Additionally, students with 

high perceived flexibility are likely to have a better individual impact on their studies 

(Hypothesis 7b, p = 0). In those cases, ERT improves students' productivity, allowing them to 

accomplish tasks more efficiently and faster than face-to-face classes. Generally, students 

with high perceived flexibility evaluate the e-learning systems as more valuable than face-to-

face classes. 

H8. User satisfaction has a positive impact on individual impact 

Regarding hypothesis 8, the empirical results show that students who are satisfied with their 

universities' e-learning systems have a better individual impact than those who are unsatisfied 
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with their university's e-learning systems during the pandemic, with an intermediate 

significance (p = 0.001). 

In sum, this research contributes to the academic understanding of factors influencing 

students’ satisfaction and individual impact in HEIs during the Covid-19 pandemic. Moreover, 

this research shows evidence that grit positively impacts perceived flexibility. The positive 

influence of sociability on user’ satisfaction and students’ interaction & collaboration is 

confirmed.  

The statistical evidence also validates the positive impact of information quality and system 

quality on user satisfaction, as well as the influence of the environment on sociability during 

the pandemic in higher education institutions.  

In addition, the results confirm the positive effect of perceived flexibility on user satisfaction, 

confirming similar results found by other authors. Also, the influence of user satisfaction on 

individual impact is validated. 
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6. LIMITATIONS AND RECOMMENDATIONS FOR FUTURE WORKS 

Covid-19 has proven that a rapid digital transformation is possible in HEIs and diverse 

industries. Furthermore, a significant share of digital transformation settled during the 

Covid-19 pandemic are likely to endure after the pandemic and be part of the “new 

normal”. In conclusion, measuring which factors influence students' e-learning 

satisfaction, flexibility, and individual performance during covid-19 in higher education 

institutions is crucial to improve HEIs preparation for possible challenges in the post-Covid-

19 future.  

The results show four factors which impact students' satisfaction: sociability, system 

quality, information quality, and perceived flexibility. Additionally, two factors influence 

individual impact: perceived flexibility and user satisfaction. Furthermore, grit influences 

perceived flexibility, environment impacts sociability, and sociability impacts students' 

interaction and communication. According to the results, the other hypotheses analysed 

in the context of this study are not statistically relevant. This study was conducted during 

the Covid-19 pandemic and englobed the students' opinions during the ERT in HEIs.  

This study does not assess the post-Covid-19 perception of students. Furthermore, the 

population of this study is limited to a small sample. All respondents were enrolled in 

universities in Europe or at least in an Erasmus program in Europe. Additionally, the survey 

was done in English language only. Doing a multi-lingual survey can increase the reach of 

respondents. Increasing the reach of possible respondents to a broader scope could 

increase the number of responses. Increasing the responses' total numbers influence the 

results, not only in quantity but also in significance.  

In this survey, only HEI students were interviewed to add the view of professors in HEIs 

during the pandemic or post-pandemic situation could improve the accuracy regarding 

which factors are the most relevant factors for user satisfaction and individual impact in 

HEIs in ERT situations.  

Furthermore, comparing results from studies during the pandemic with post-pandemic 

results can increase the general understanding of students' satisfaction, individual impact, 

preferences, and factors influencing successful graduation. Additionally, one could analyse 
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results from respondents who prefer to keep using the e-learning systems of their 

universities even after the pandemic to understand which factors are ERT-related and ERT-

independent. Also, other personality and cultural characteristics such as individualism and 

collectivism could be analysed to understand if those cultural factors influence students' 

interaction & collaboration and satisfaction in the post-Covid 19 future. 
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APPENDIX A 

Appendix A 

 - Table 9 - Cross-loadings 

 

 

 

 

Cross-loadings Environment Flexibity Grit

Individual 

Impacts

Information 

Quality Sociability

Students 

Interaction 

Collab

System 

Quality

User

Satisfaction

E_1 0.887 0.535 0.215 0.35 0.386 0.402 0.26 0.475 0.494

E_3 0.785 0.358 0.161 0.289 0.227 0.299 0.176 0.263 0.321

Flex1 0.444 0.883 0.396 0.674 0.217 0.324 0.146 0.287 0.411

Flex2 0.367 0.897 0.414 0.751 0.181 0.385 0.081 0.276 0.453

Flex3 0.449 0.737 0.327 0.463 0.274 0.209 0.033 0.181 0.339

Flex4 0.455 0.823 0.323 0.633 0.19 0.397 0.18 0.297 0.412

Flex5 0.509 0.871 0.382 0.653 0.267 0.301 0.133 0.301 0.453

Flex8 0.518 0.725 0.185 0.554 0.183 0.327 0.073 0.257 0.381

G2 0.185 0.34 0.827 0.404 0.334 0.276 0.091 0.337 0.398

G3 0.188 0.341 0.812 0.365 0.41 0.215 0.166 0.378 0.397

II_1 0.333 0.592 0.356 0.85 0.323 0.3 0.114 0.412 0.502

II_2 0.352 0.737 0.477 0.933 0.323 0.386 0.154 0.419 0.524

II_3 0.33 0.67 0.381 0.924 0.282 0.371 0.136 0.368 0.471

II_4 0.365 0.729 0.463 0.892 0.335 0.329 0.117 0.395 0.522

IQ_1 0.345 0.202 0.414 0.309 0.902 0.483 0.37 0.548 0.629

IQ_2 0.256 0.17 0.387 0.247 0.893 0.421 0.297 0.592 0.591

IQ_3 0.395 0.286 0.466 0.392 0.892 0.503 0.405 0.628 0.642

IQ_4 0.331 0.263 0.328 0.286 0.847 0.43 0.346 0.569 0.582

S1 0.283 0.212 0.205 0.266 0.488 0.827 0.54 0.536 0.536

S2 0.402 0.404 0.318 0.373 0.422 0.803 0.379 0.395 0.535

S3 0.386 0.395 0.257 0.308 0.395 0.88 0.434 0.421 0.485

S4 0.365 0.332 0.236 0.36 0.453 0.87 0.506 0.377 0.51

SIC1 0.236 0.191 0.082 0.169 0.339 0.464 0.877 0.348 0.333

SIC2 0.216 0.078 0.123 0.135 0.377 0.455 0.891 0.405 0.393

SIC3 0.26 0.069 0.131 0.109 0.357 0.534 0.877 0.401 0.356

SIC4 0.175 0.12 0.202 0.072 0.276 0.397 0.713 0.351 0.317

SQ_1 0.368 0.27 0.408 0.382 0.602 0.471 0.42 0.892 0.63

SQ_2 0.45 0.302 0.394 0.429 0.565 0.444 0.399 0.925 0.696

SQ_3 0.445 0.297 0.377 0.39 0.661 0.462 0.373 0.909 0.677

SQ_4 0.406 0.322 0.418 0.419 0.599 0.503 0.448 0.94 0.701

US_1 0.431 0.364 0.424 0.441 0.632 0.525 0.385 0.707 0.901

US_2 0.495 0.363 0.352 0.426 0.677 0.572 0.417 0.717 0.904

US_3 0.461 0.421 0.412 0.462 0.67 0.516 0.4 0.73 0.913

US_4 0.346 0.304 0.337 0.331 0.521 0.471 0.356 0.466 0.753

US_5 0.339 0.606 0.495 0.663 0.39 0.474 0.186 0.44 0.704
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Appendix B - Table 10 - Inner VIF 

 

Inner VIF

Environment Flexibity Grit

Individual 

Impacts

Information 

Quality Sociability

Students

Interaction

Collab.

System 

Quality

User 

Satisfaction

Environment 1

Flexibity 1.411 1.375

Grit 1 1.383 1.471

Individual Impacts

Information Quality 2.062

Sociability 1 1.938

Students Interaction 

Collaboration 1.221 1.565

System Quality 2.075

User Satisfaction 1.795
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Appendix C - Table 11 - Scales 

 

Constructs Original Scale Adapted Scale Author(s)  

User Satisfaction 1

US1 How adequately does the e-learning system support your area 

of study? 

US2 How efficient is the e-learning system? 

US3 How effective is the e-learning system? 

US4 Are you satisfied with the e-learning system on the whole?

How adequately does the e-learning system support your study 

during the Pandemic? 

How efficient you find to use a e-learning system in your 

university? 

How effective is the e-learning system in your university? 

Are you satisfied with the e-learning system as Emergency Remote 

Teaching during the Pandemic on the whole?

 Cidral et al. 2020;  

DeLone & McLean, 

2003; 1992

User Satisfaction 2
US1 If I had an opportunity to take another course via the Internet, I 

would gladly do so. 

If I had an opportunity to take another remote course after the 

Pandemic, I would gladly do so. 

 Aparício, et al., 2017; 

Sun et al., 2008

Individual Impact

II1 The e-learning system enables me to accomplish tasks more 

quickly. 

II2 The e-learning system increases my productivity. 

II3 The e-learning system makes it easier to accomplish tasks. 

II4 The e-learning system is useful for my job

In comparison to face to face classes:

II1 In comparison to face to face classes the e-learning system 

enables me to accomplish tasks more quickly. 

II2 In comparison to face to face classes the e-learning system 

increases my productivity. 

II3 In comparison to face to face classes the e-learning system 

makes it easier to accomplish tasks. 

II4 In comparison to face to face classes the e-learning system is 

useful for my studies.

 Aparício, et al., 2017; 

Urbach et al., 2010

Grit

PE1 I finish whatever I begin 

PE2 Setbacks do not discourage me. 

PE3 I am a hard worker. 

CI1 I often set a goal but later choose to pursue a different one. (R)

CI2 I have been obsessed with a certain idea or project for a short 

time but later lost interest. (R) 

CI3 I have difficulty maintaining my focus on projects that take more 

than a few months to complete. (R)

PE1 I finish whatever I begin.

PE2 Setbacks during the Pandemic do not discourage me.

PE3 I am a hard worker. 

CI1 I often set a goal but later (due to unforseen events) I choose to 

pursue a different one. (R)

CI2 I have been obsessed with a certain idea or project for a short 

time but later lost interest. (R) 

CI3 I have difficulty maintaining my focus on projects that take more 

than a few months to complete. (R)

 Aparício, et al., 2017; 

Duckworth & Quinn, 

2009

Enviroment

E.1. I received comments on assignments or examinations for this 

course in a timely manner. 

E.2. This course offered a variety of ways of assessing my learning 

(quizzes, written work, oral presentation, etc.) 

E.3. I spent more time studying for this course than for other 

courses. 

E.4. I actively participated in scheduled discussions about the course 

material (such as an online discussion group or a computer 

conference).

E.1. I received comments on assignments or examinations for 

"most" of my courses in a timely manner. 

E.3. I spent more time studying during the Pandemic as before. 

E.4. I actively participated in scheduled discussions about courses 

material (such as an online discussion group or a computer 

conference).

Thurmond, et al., 2002

Perceived flexibility

Taking this class via the Internet allowed me to arrange my work for 

the class more effectively. 

The advantages of taking this class via the Internet outweighed any 

disadvantages.

Taking this class via the Internet allowed me to spend more time on 

non-work-related activities.

There were no serious disadvantages to taking this class via the 

Internet. 

Taking this class via the Internet allowed me to arrange my work 

schedule more effectively.

Taking this class via the Internet saved me a lot of time commuting 

to class. 

Taking this class via the Internet allowed me to take a class I would 

otherwise have to miss. 

Taking this class via the Internet should allow me to finish my 

degree more quickly.

Taking classes remotely/ via the Internet allowed me to arrange my 

work for the classes more effectively. 

The advantages of taking classes  remotely/ via the Internet 

outweighed any disadvantages.

Taking classes remotely/ via the Internet allowed me to spend more 

time on non-work-related activities.

There were no serious disadvantages to taking classes remotely/ via 

the Internet. 

Taking classes remotely/ via the Internet allowed me to arrange my 

work schedule more effectively.

Taking classes remotely/ via the Internet saved me a lot of time 

commuting to class. 

Taking classes remotely/ via the Internet allowed me to take a class 

I would otherwise have to miss. 

Taking classes remotely/ via the Internet should allow me to finish 

my degree more quickly.

Arbaugh, 2000

Information Quality

IQ1 The information provided by e-learning system is useful. 

IQ2 The information provided by e-learning system is 

understandable.

IQ3 The information provided by e-learning system is interesting.

IQ4 The information provided by e-learning system is reliable.

IQ1 The information provided by e-learning system is useful. 

IQ2 The information provided by e-learning system is 

understandable.

IQ3 The information provided by e-learning system is interesting.

IQ4 The information provided by e-learning system is reliable.

  Cidral et al. 2020; 

Aparício, et al., 2017; 

Urbach et al., 2010; 

DeLone & McLean, 

2003; 1992

System Quality

SysQ1 The e-learning system is easy to navigate. 

SysQ2 The e-learning system allows me to find easily the 

information I am looking for. 

SysQ3 The e-learning system is well structured. 

SysQ4 The e-learning system is easy to use.

SysQ1 The e-learning system is easy to navigate. 

SysQ2 The e-learning system allows me to find easily the 

information I am looking for. 

SysQ3 The e-learning system is well structured. 

SysQ4 The e-learning system is easy to use.

  Cidral et al. 2020; 

Aparício, et al., 2017; 

Urbach et al., 2010; 

DeLone & McLean, 

2003; 1992

Sociability 

This CSCL environment enables me to easily contact my team mates

I do not feel lonely in this CSCL environment

This CSCL environment allows spontaneous informal conversations

This CSCL environment enables me to develop good work 

relationships with my team mates

The e-learning environment of my university enables me to easily 

contact with other students.

I do not feel lonely in the e-learning environment used by my 

university.

The e-learning environment of my university allows spontaneous 

informal conversations.

The e-learning environment of my university enables me to 

develop good work relationships with my team colleagues. 

Kreijns et al., 2007

Students Interaction & 

Collaboration

I share information with other students.

I discuss my ideas with other students.

I collaborate with other students in the class.

Group work is a part of my activities.

I share information with other students.

I discuss my ideas with other students.

I collaborate with other students in the class.

Group work is a part of my activities.

Moallem, 2015

Mobile Synchronous 

Learning

Comparing to traditional read-based styled mobile learning, the 

interactive synchronous learning activity increased your motivation 

when learning by mobile device

The activity – ‘‘teacher assigns questions/ questionnaire” increased 

your will of

joining interactive activities during mobile synchronous learning

Comparing to traditional read-based styled mobile learning, the 

interactive mobile synchronous learning increased your learning 

efficiency

Comparing to traditional learning, the interactive synchronous e-

learning activity increased my motivation when learning.

The activity – ‘‘teacher assigns questions/ questionnaire” increased 

my will of joining interactive activities during the synchronous e-

learning.

Comparing to traditional learning, the interactive synchronous e-

learning increased my learning efficiency.

Huang et al., 2008


