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Abstract 
 
The mental health of students has become an important concern since the COVID-19 pandemic. However, the 
research on the influence of mental impact on students' achievement in online learning is still very limited, 
especially in relation to the motivation of students. This study which was conducted from July to August 2021, 
examines the relationship between e-learning challenges and limited interaction during online lectures on student 
motivation and satisfaction. Respondents came from 3 Universities in Banten Province, Indonesia, totaling 425 
students consisting of 280 males (65.9%) and 145 females (34.1%). Respondents who reported their perceptions 
during online learning varied in grade, range from grade 1 to 4. Descriptive analysis shows that satisfaction level of 
respondents taking online lectures is 3.36 which is categorized fairly satisfied. From Structural Equation Modeling 
(SEM) analysis it is indicated that there is an effect of challenge e-learning on students' learning motivation, but on 
the contrary there is no interaction effect on students' learning motivation. An interesting finding was that there was 
no direct effect of e-learning challenge, interaction or motivation on student satisfaction. However, research shows 
that there is an effect of e-learning challenge and interaction on student satisfaction through intermediate variable 
motivation. Thus, it is important to consider the factors affecting student motivation, namely internet connection, 
learning environment, and development of interactive electronic content as the leverage for the improvement of the 
effectiveness of online learning. 
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1. Introduction 
The COVID-19 pandemic is an important factor that has serious impact on education today. More than 190 
countries have implemented lockdowns, thus affecting the learning system for more than 90% of the world's student 
population (UNESCO, 2013). COVID-19 pandemic of course has bigger impact on the learning system of 
developing countries, including Indonesia. The lack of readiness and infrastructure in developing countries in 
dealing with new learning systems has significant impact on the teaching and learning system. Since the Covid-19 
pandemic hit, the Indonesian government has set a policy of study from home. The Indonesian government 
facilitates schools in order to make them to be able to conduct e-learning in their educational service. E-learning and 
online learning are often used interchangeably. Online learning is also known by other terms such as blended 
learning, online education, web-based education, web-based instruction and online courses (Singh andThurman, 
2019). In this study online learning means uploading material on online platforms to teach the students by using 
various software applications such as Zoom and Google Meet (Miller,  et al, 2017). 

Online education has lower quality stigma than face-to-face. In order to improve the quality of online learning, it is 
necessary to consider 4 important factors, namely: communication dynamics, e-learning-environmental factors, 
organizational factors and personality/situational factors (Yunusa and Umar, 2021). Online learning has more 
challenges than face-to-face learning, among others are technical difficulties (Yeung, 2021), efforts to stay focused 
during lectures (Richardson et al, 2017), assessment and evaluation problems.  
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Inadequate interaction between teacher and students as well as among students and also the content during online 
learning have significant impact on students. The limited opportunities for interaction and collaboration creates 
feelings of isolation for students (Eom 2016), so there is possibility that practical skill development in several 
subjects will be affected as result of the lack of interaction. Interaction is very important, especially teacher-student 
interaction because it can increase students' interest in learning and motivation (Moore 1989). 

In order to motivate learners in an online learning environment, lecturers need to consider the needs and preferences 
of learners in providing online teaching materials (Hettiarachchi et al. 2021). One of the roles of lecturers in online 
teaching is to provide encouragement and guidance so that the students can be independent and have independent 
learning motivation. Thus the teacher factor and teacher-student interaction in online learning are important. 
Although student motivation is related to student satisfaction, it basically has some practical implications in higher 
education (Hettiarachchi, et al. 2021). The students who are involved in online learning are generally assumed to be 
independent and motivated (Muthuprasad, 2021), although not all them have these characteristics. 

Student satisfaction in online learning has three main variables, namely: challenges of e-learning, interaction and 
motivation (Hettiarachchi S, et al, 2021). Instructor, interaction, and technology factors also play important roles in 
influencing student satisfaction (Kurucay and Inan, 2017). Therefore, student satisfaction in online learning is 
influenced by several various factors. In this study, student satisfaction factor was viewed from the aspect of e-
learning challenges and interactions, while motivation became an intermediate variable affecting student 
satisfaction. Motivation is an important factor for student success and satisfaction in online learning (Wang, 2013). 
The purpose of this study was to find out how e-learning challenges, and interactions affect student motivation and 
satisfaction in online learning system during the Covid-19 pandemic. The research is the case study in 3 universities 
in Banten Province, Indonesia. Through this research, lessons can be learned from the shift from classroom-based 
education to online-based ones, which have been implemented during the Covid-19 pandemic. 
 
2. Literature Review  
2.1. Challenge of e learning 
Internet connectivity facility is an important aspect influencing reliability in the learning process. Reliability aspect 
has a positive relationship with student satisfaction (Theresia and Bangun 2017). As many as 70% of students in Sri 
Lanka stated that poor internet quality is a challenge for online learning (Hayashi et al. 2020). Inadequate hardware 
is also a challenge (Chung 2020), especially when students have mobile devices for online learning which are not 
compatible with some of the software needed for learning that requires their participation (Hayashi et al., R, 2020), 
and limited opportunities for collaboration are also other challenges (Means 2020). This is different from face-to-
face learning, which allows students to interact between teacher-student; student-student; student-content. The 
students may feel isolated in online learning and this becomes one of the main challenges faced by students. (Huang 
et al. (2020). The ability to focus is also a problem in online learning, with 57% of American undergraduate students 
have more difficulty staying focused during online sessions than face-to-face learning (Means 2020). Likewise, the 
difficulty of maintaining concentration when studying online is higher than in online learning (Yeung and Yau 
2021). These challenges are important to note because they affect student satisfaction (Means 2020). 
 
2.2. Interaction 
There are three types of interaction, namely: student-content interaction, student-instructor interaction and student-
student interaction (Moore 1989). Interaction is important in face-to-face lectures and becomes a principle that needs 
to be considered, especially when designing a curriculum in higher education. The culture of building interaction 
among students and the interaction between student and teachers in face-to-face learning are not found in online 
learning. This certainly affects student motivation, because study of Theresia et al. (2018) shows that motivation was 
significantly affected by culture.  
 
Student interaction with peers, can have an impact on increasing motivation in online learning (Bernard, 2009), 
which also has an impact on student satisfaction (Sher 2009). Whereas, Kuo et al. (2013) found the opposite finding. 
Interaction also occurs between students and the media technology used in the learning process (Thurmond and 
Wambach 2004). As many as 65% of university students in America stated that the opportunity to collaborate is 
worse in an online learning environment (Means 2020). The absence of interaction and collaboration creates feelings 
of isolation and impact on the level of student satisfaction (Richardson 2007). Therefore, it is very important to 
design an online learning system that pays attention to interaction, because in online learning higher student 
satisfaction is influenced by higher interaction (Dinh and Nguyen 2020). In online learning, student-content 
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interaction is the most important factor among all forms of interaction that influence student satisfaction (Bervel et 
al, 2019). Student satisfaction will increase as the access to electronic content is easier. Moreover, electronic content 
which is interactive such as infographics, video clips, forums, and quizzes are important components in enhancing 
online learning quality by increasing the interest of students toward online learning (Kumar 2021). 
 
Student-teacher interaction is important in the educational process because teachers can immediately provide 
assistance, and can understand student needs (Kauffman, H, 2015). The student-teacher interaction becomes a 
facilitator of online learning (Amir, 2020), enhancement of student motivation to learn (Moore, 1989) and is a major 
determinant of student satisfaction (Zeng and Wang 2021). Student-teacher interaction has a positive impact because 
with the presence of the teacher there is rapid feedback (Arbaugh, Hornik, 2006), thus affecting student satisfaction 
(Dinh, 2020). 
 
2.3. Motivation 
Motivation is an important factor for the success and satisfaction of students in online learning (Wang, 2013). 
Learning motivation positively affects learning satisfaction (Huang, 2021) and motivation will encourage students to 
improve their performance. Motivation is an important factor for students to participate in learning regardless any 
learning environment. Motivation either could be either extrinsic (related to external rewards) or could be intrinsic 
(related to self-satisfaction) (Zimmerman, 2000). High motivation, and self-discipline are important characteristics 
needed for students to be successful in online learning (Threlkeld and Brzoska, 1994). Motivation can be expressed 
as a process which describes the intensity, direction and persistence of efforts to achieve a goal (Robbins and Judge, 
2015). Theresia (2018) found a positive relationship between motivation and job satisfaction. Various studies have 
shown that a large number of extrinsic motivation factors affect satisfaction. The findings confirm a positive 
relationship between four extrinsic motivation factors (remuneration, quality of work life, supervision and team 
work) and work satisfaction (Mafin and Dlodlo, 2014). The motivational factor is an important factor that must be 
managed to improve performance (Theresia et al., 2018). The increase of student motivation has an impact to 
enhance satisfaction in attending online lectures, which in turn gives good performance for student in the learning 
process. 
 
2.4. Student Satisfaction 
One indicator of educational effectiveness is student satisfaction (Zeng, Wang, 2021), whether learning is carried 
out online or face-to-face in class. Student satisfaction is one of important factors in higher education in order to 
improve student performance, to increase the effectiveness of online learning, and to enhance student retention in 
academic programs (Cole, et al, 2013). Student satisfaction can be expressed as to what extent the students feel their 
needs, goals, and desires are fulfiled (Sanchez and Franco, 2009). Student satisfaction in e-learning consists of four 
factors, namely: communication dynamics (e.g., interaction, information quality), e-learning environmental factors 
(e.g., course structure, content), organizational factors (e.g., technology support, service quality). and personality 
and situational factors (autonomy, self-efficacy, motivation) (Yunusa and Umar, 2021). Based on many studies, 
student satisfaction can be a complex phenomenon because it integrates various different dimensions. Student 
satisfaction is influenced by: e-learning challenges, student motivation, and interaction (Hettiarachchi, et al. 2021). 
From previous research (Hettiarachchi, et al., 2021) student satisfaction is influenced by: e-learning challenges, 
student motivation, and interaction. In this study, the factor of student satisfaction is seen from the aspects of e-
learning challenges and e-learning interactions, while motivation is an intermediary variable that affects student 
satisfaction. The level of interaction with the media greatly influences students' motivation to attend online lectures 
(Stoney and Wild, 1998). Student-teacher interaction becomes an important facilitator in online learning (Amir, 
2020), which can increase student learning motivation (Moore, 1989). In addition, good learning pedagogy can 
increase students' motivation to attend online sessions regularly, whereas poor internet connectivity disorders and 
unfriendly home environment can increase students' demotivation. This is in line with research by Wagner (1997) 
which states that student motivation can increase as a result of interactions that occur in online learning. Thus, the 
interaction affects the motivation of students to take online lectures. Online lectures have various challenges related 
to the use of computers and other media in delivering material. Each individual has different preferences in e-
learning challenges (Hills, 2003), where these individual differences also affect individual motivation for 
achievement, control, and anxiety (Pintrich and Schunk, 1996). Therefore, interactions and challenges e-learning 
seem to have influence on students' motivation to attend online lectures. Various prevous studies have shown that 
motivation factors affect satisfaction. Research done by Theresia et. al., (2018) found a positive relationship between 
motivation and job satisfaction. Therefore, the purpose of this study was to find out how e-learning challenges, and 
interactions affect student motivation and satisfaction in online learning systems during the Covid-19 pandemic. 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Nsukka, Nigeria, 5 - 7 April, 2022

IEOM Society International 820



 

The conceptual model is presented in Figure 1. 

 
Figure 1. Conseptual model 

The hypothesis that is built is as follows: 

Hypothesis 1 (H1): Challenges of e-learning affect motivation  
Hypothesis 2 (H2): Interaction affects motivation 
Hypothesis 3 (H3): Challenges of e-learning affect interactions  
Hypothesis 4 (H4): Challenges of e-learning affect satisfaction 
Hypothesis 5 (H5): Interaction affects perceived satisfaction 
Hypothesis 6 (H6): Challenges of e-learning affect satisfaction through intermediate variable motivation  
Hypothesis 7 (H7): Interaction affect satisfaction through intermediate variable motivation  
Hypothesis 8 (H8): Motivation affects satisfaction 
 
3. Methods 
This research can be grouped as explanatory research. The problem-solving framework of the study is described in 
terms of the causal relationship between e-learning challenges and interactions that affect student motivation and 
satisfaction, which will be examined in this research. The independent variable in this study is the challenge of e-
learning and interaction, and the dependent variable is satisfaction. While the intermediate variable is learning 
motivation.  
The questionnaire contains 11 items to measure the relationship between e-learning challenges and interactions that 
affect student motivation and satisfaction, using a Likert scale. E-learning challenges, interactions, motivation each 
consist of 3 items, the satisfaction dimension with 2 items is adopt from Hettiarachchi, et al. (2021). Multivariate 
Regression Analysis method was used to examine the relationship between e-learning challenges and interactions 
that affect student motivation and satisfaction. 
 
4. Data Collection 
Respondents came from 3 universities in Banten Province, Indonesia, namely Institut Teknologi Indonesia,  
Universitas Pamulang and Universitas Sultan Ageng. This study which was conducted from July to August 2021, 
where 450 questionnaires were circulated valid and 425 questionaires were valid, consisting of 280 males (65.9%), 
and 145 females (34.1%). There are 47 first year students (11.1%), 131 second year students (30.8%), 167 third year 
students (39.3%), 80 fourth year students (18.8%). 
 
5. Results and Discussion 
5.1. Description Analysis 
This research is a case study in 3 universities in Banten Province, Indonesia. Descriptive data processing is shown in 
the Table 1. 
 
 
 
 
 

Challenges of e-learning H4 
H1 

H6 
H6 

H3 
H7 H7 
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Interaction  

H8 
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Tabel 1. Descriptive data 
 

 
 
Respondents' values were grouped in classes. To find the limit of each class, the average or mean value of each class 
was incorporated into classes. Interval 1-1.80 is categorized as very low; the interval from 1.81 to 2.60 is in the 
group of low category; interval 2.61-3.40 is included in the medium category; the interval 3.41-4.20 is grouped in 
the high category while the interval 4.21-5.00 is assigned in the very high category.  
 
Table 1 shows the most influencing e-learning challenge factor is not being focused during online lectures. While 
the interaction factor that has the most influence on student satisfaction during online lectures is limited interaction 
with friends. This shows that interaction with friends has greater influence than the interaction with lecturers. While 
the greatest factor decreasing students' motivation to take online lectures are mainly poor internet networks. 
 

 
 

Figure 2. Variable  
 
Figure 2 shows that the latent variable for e-learning challenges built from indicators X11-X13 is in the interval 3.01 
– 3.38 with an average of 3.22. This shows that the challenge factors for e-learning are in the medium category. 
Interaction latent variables are in the interval 3.18 – 3.48 with an average of 3.42. This shows that the interaction 
factor is in the high category. The latent variable of motivation is in the interval 3.26 – 3.71 with an average of 3.51. 
This shows that motivation is counted as high category. While the latent variable satisfaction is 3.36, the level of 
satisfaction falls in the medium category. 
 

No Variabel Indicator Index
Challenges e-learning (X1) I'm having trouble adaptation in online learning (X1.1) 3.26

I'm not focused during online lectures (X1.2) 3.38
The use of current communication tools in online learning is as effective as face-to face lecturer (X1.3) 3.01

Interaction (X2) In online session, I have limited opportunity to interact with lecturer (X2.1) 3.48
In online learning, I have limited oppurtunities to interact with resources for learning (X2.2) 3.18
In online learning, I have limited opportunities to interact with my college friends (X2.3) 3.61

Motivation (Y1) Poor internet connectivity makes me lose motivation to attend online sessions (Y1.1) 3.71
My home environment motivates me to attend online sessions (Y1.2) 3.55
The physical absence of my classmate makes me lose motivation to attend online sessions (Y1.3) 3.26

Satisfaction (Y2) Online learning method motivates me to take online session (Y2.1) 3.47
No practical experience gained during online learning (Y2.2) 3.25
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The factor that most influences the challenges of e-learning is not being focused during online lectures. This is in 
line with research conducted by Means (2020) which states that the ability to stay focused during online sessions is 
much more difficult than face-to-face learning. While the most important factor of interaction in online learning is 
student-student interaction. This is not in line with the research of Bervel et al. (2019) which reported that student-
content interaction was the most important factor among all forms of interaction in online learning. Furthermore, the 
factor that most influences motivation is internet connection (3.71) This shows the importance of an internet 
connection to motivate students to participate in online lectures. This is in line with the research of Theresia (2017) 
which states that an internet connection is an important aspect of reliability for students. 
 
5.2. Multivariate Regression Analysis 
5.2.1. Confirmatory Factor Analysis. 
If the construct measurement model cannot be measured directly, then in order to test unidimensionality, validity 
and reliability we can do confirmatory factor analysis. Confirmatory factor analysis is used to confirm the factors 
that have been formed, that is to evaluate whether the predetermined factor model provides a good fit with the data. 
The operationalization of research variables or constructs into measurable indicators are formulated in the form of 
certain equations and/or path diagrams. The result of feasibility test for confirmatory factor analysis model for the 
construct: e-learning challenges, interaction, motivation and satisfaction is presented in Table 2. 
 

Tabel 2. The result of feasibility test on confirmatory factor analysis model 
 

 
 
Based on the results of the analysis above, it can be seen that the RMSEA and AGFI values do not meet the fit 
criteria and the Chi-square value is still too large, so modifications are needed. The smaller the Chi-Square value 
indicates the better model generated. The ideal value is <3, or if the p-value <= 0.05 then the indicator variable is 
significant. 
 
5.2.2. Analysis of Structural Equation Modeling (SEM)  
SEM analysis using full model is conducted after confirmatory factor analysis is done. Analysis of processed data at 
the stage full SEM model. SEM analysis was conducted by conformation tests and statistical tests. The result of 
SEM analysis using modified full model can be seen in Figure 2. 

Contruct Goodness of fit Index Cut off Value Result Model Evaluation
Chi Square 124,300
Probability ≥0,05 0,001 poor fit

RMSEA ≤0,08 0,330 good fit
GFI ≥0,09 0,997 good fit

AGFI ≥0,90 0,000 poor fit
CMIN/DF ≤2,00 0,000 good fit

TLI ≤0,90 0,000 good fit
CFI ≥0,90 0,987 good fit

Chi Square 0,000
Probability ≥0,05 0,000 poor fit

RMSEA ≤0,08 0,145 good fit
GFI ≥0,09 1,000 good fit

AGFI ≥0,90 0,000 poor fit
CMIN/DF ≤2,00 0,000 poor fit

TLI ≤0,90 0,000 good fit
CFI ≥0,90 1,000 good fit

Chi Square 0,000
Probability ≥0,05 0,000 poor fit

RMSEA ≤0,08 0,264 good fit
GFI ≥0,09 1,000 good fit

AGFI ≥0,90 0,000 poor fit
CMIN/DF ≤2,00 0,000 good fit

TLI ≤0,90 0,000 good fit
CFI ≥0,90 1,000 good fit

Chi Square 0,000
Probability ≥0,05 0,000 poor fit

RMSEA ≤0,08 0,000 good fit
GFI ≥0,09 1,000 good fit

AGFI ≥0,90 1,000 good fit
CMIN/DF ≤2,00 0,000 good fit

TLI ≤0,90 0,000 good fit
CFI ≥0,90 0,000 poor fit

Challenges of e-learning

Interaction

Motivation

Satisfaction
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The results of data analysis with the empirical data shows that the statistical value and the fit criteria of the model 
met the criteria of the theoretical model. Because the model with empirical data is in accordance with theoretical 
model, then validity and reliability checks can be carried out (Figure 3). 
 

 
 

Figure 3. SEM model 
 

The results of data analysis indicate that the statistical values and criteria that fit the model are met. Because the 
theoretical model is in accordance with empirical data then validity and reliability checks can be carried out.  
 

Table 3. SEM modified feasibility test result  
 

 
 
Based on the results in Table 3, it can be seen that the model used is acceptable, because the chi-square value 
obtained is 26,770 with a probability value of 0.421. Thus the structural equation model is quite good, as indicated 
by the RMSEA, GFI, AGFI, CMIN/DF, TLI and CFI measurement indices that have met the required criteria. 
 
5.3. Hypothesis Testing  
Hypothesis testing to prove the causality of the relationship H1, H2, H3, H4, H5 and H8 based on the Critical Ratio 
(CR) value from SEM analysis, can be seen in Table 4. Hypothesis testing H6 and H7 using standardized indirect 
effect measurements, can be seen in Table 5. 
 
 
 
 

Goodness of fit Index Cut off Value Result Model Evaluation
Chi Square 26,770
Probability ŷ 0,05 0,421 good fit

RMSEA ŷ 0,08 0,008 good fit
GFI ŷ 0,09 0,989 good fit

AGFI ŷ 0,90 0,972 good fit
CMIN/DF ŷ 2,00 1,030 good fit

TLI ŷ 0,90 0,999 good fit
CFI ŷ 0,90 0,999 good fit
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      Table 4.  Hypothesis testing based on critical ratio (C.R) value 

 
 
Hypothesis testing presented in Table 4 shows that there is an effect of e-learning challenges on motivation with a 
standardized coefficient of 0.555. This shows that if the e-learning challenge variable increases by 1.0 then 
motivation will increase by 0.555. The test also shows that there is no interaction effect on motivation. This is 
because the probability value is well much greater than 0.05 (P = 0.106). Likewise, there is no effect of e-learning 
challenges, interactions and motivation on student satisfaction, which is indicated by the probability value is greater 
than 0.05. But there is an effect of e-learning challenges on interaction with a standardized coefficient of 0.439. This 
means that if the e-learning challenge variable increases by 1.0, the interaction will increase by 0.439. The results 
showed that there was no effect of interaction on motivation. 
 

Table 5. Standardized indirect effect 
 

 
 
The research findings show that there is an effect of e-learning challenges on satisfaction through motivation. The 
magnitude of the estimated coefficient of the e-learning challenge variable on satisfaction through motivation with 
an indirect effect is -0.022. The magnitude of the estimated coefficient of the e-learning variable on student 
satisfaction through motivation with a direct effect of 0.144 and a total effect of 0.122. The results also show that 
there is an effect of interaction on satisfaction through motivation. The magnitude of estimated coefficient of 
interaction variable on student satisfaction through motivation with a direct effect of 0.019 and an indirect effect of -
0.011, where the total effect is 0.008. This shows that there is an effect of interaction on satisfaction through 
motivation. Thus the motivation variable is an important intermediate variable in order to achieve student 
satisfaction. 
 
5.4. Discussion 
Research findings indicate that the challenge of e-learning significantly affects motivation. Challenges are things or 
objects that inspire determination to improve problem-solving abilities. The challenge becomes optimal when the 
individual involved in the challenge considers the challenge is both not too difficult and not too easy. The level of 
challenge can give different results for each individual. When students are given a challenge and think they don't 
have enough skills to face, frustration arises. On the other hand, when students' skills are high but the activities at 
hand are not challenging, the result is boredom. The new learning model with e-learning contains different 
challenges for each individual and certainly affects student motivation. Technology which is intended to facilitate 
the learning process in order to arouse student interest can become an obstacle to learning motivation when 
adaptation to technology is not easy to use. If the e-learning learning process only presents teaching and learning 
that is monotonous and at a time there is no interaction with the learning resources, it causes students to get bored 
quickly and not focus. The research findings show that the level of e-learning challenges has not been fully managed 
optimally by students so that it has an impact on their motivation. Thus, the challenge of e-learning is an important 
element in determining student motivation.  
 
Next research findings show that the interaction does not significantly affect motivation. Although students have 
limited interaction with lecturers, content and friends, this does not affect their motivation to take online lectures. 
This finding is not in line with previous findings (Pelikan, 2021) which stated that in an online learning 

Estimate S.E. C.R. P Notes

Motivation <--- Challenges e-learning 0,555 0,166 3,342 *** Significant
Motivation <--- Interaction 0,279 0,172 1,615 0,106 Not Significant
Interaction <--- Challenges e-learning 0,439 0,053 8,318 *** Significant

Satisfaction <--- Challenges e-learning 0,144 0,091 1,584 0,113 Not Significant
Satisfaction <--- Interaction 0,019 0,025 0,763 0,445 Not Significant

Satisfaction <--- Motivation -0,04 0,04 -0,999 0,318 Not Significant

Variable

Direct Effect Indirect Effect Total Effect
Challenges Elearning --->' Satisfaction 0,144 -0,022 0,122

Interaction --->' Satisfaction 0,019 -0,011 0,008

Variable
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environment, when teachers and peers are physically absent, this will affect their motivation. Although the student-
content interaction in online lectures showed a moderate level (3.18), it did not affect their motivation to participate 
in e-learning. This also shows that the tools used in online learning, although not the same effective as offline 
learning, does not affect students' motivation to participate in e-learning. An interesting thing of the findings in this 
study is that although there are limitations to student-friend interaction, students- teachers and especially the 
limitations of student-content interaction, it turns out that this does not affect students' motivation to take online 
lectures. Thus, student motivation to take e-learning courses is influenced by: difficulty focusing, difficulty adapting 
with tools. While motivation to take e-learning lectures is not affected by student-student, student-teacher and 
student content interactions. 
 
This study shows that there is an effect of e-learning challenges on satisfaction through motivation. This shows that 
the e-learning challenge variable does not directly affect student satisfaction, but through the intermediate variable 
motivation. This implies the important role of independent learning which is characterized by motivation, where the 
learner's motivation has the strongest effect on student satisfaction (Hettiarachchi, 2021). This study has 
implications for ensuring that students are highly motivated as independent learners, so that various challenges do 
not become obstacles to achieve online learning satisfaction. Therefore, it is necessary to create an effective student-
friendly learning model. The quality online learning experience is much influenced by the presence of interactive 
electronic content such as video clips, forums, and quizzes which is very important (Kumar, 2021). 
The results also show that there is an interaction effect on satisfaction through motivation. Factors that influence 
student satisfaction are the role of the instructor and teacher-student interaction. Higher interaction in online learning 
leads to higher student satisfaction (Dinh and Nguyen, 2020). This is in line with research (Chen, 2020), which 
states that student-content interaction is important in online lectures, where easy student access to electronic content 
is a major determinant of student satisfaction in online learning (Bervel et al., 2019). Overall this interaction affects 
satisfaction through motivation. 
 
6. Conclusions  
The research findings show that there is an effect of e-learning challenges on motivation. Difficulty in adapting, 
difficulty in focusing during online lectures and the use of technological tools during online lectures which are less 
effective than physical meetings, apparently affect the motivation of students to take online lectures. This shows that 
the level of e-learning challenges has not been fully managed optimally by students so that it has an impact on their 
motivation. When students are faced with a new learning process (online), students still need time to reach the 
steady state stage on their learning curve, in order to understand and adapt to online learning. 
Subsequent research findings indicate that there is no interaction effect on motivation. Although students have 
limited interaction with lecturers, content and friends during e-learning, this does not affect their motivation to take 
online lectures. Mainly, although student-content interaction is low, it does not affect their motivation to attend 
online lectures. 
 
An interesting finding is that there is no direct effect of e-learning challenges, interactions on student satisfaction. In 
addition, the research findings also show that there is no direct effect of motivation on student satisfaction. These 
results are in accordance with the findings of the research done by Amabile et al. (1994) which states that people can 
be simultaneously intrinsically and extrinsically motivated, but it may or may not have a relationship with job 
satisfaction. Likewise, research by Deci and Ryan (1985) found that intrinsic or extrinsic motivation may or may not 
have a relationship with job satisfaction. 
 
However, the research shows that there is an effect of e-learning challenge on student satisfaction through the 
intermediate variable motivation, and there is an interaction effect on student satisfaction through intermediate 
variable motivation. This shows the motivation variable is an important intermediate variable in order to achieve 
student satisfaction. Therefore, it is important to notice the factors that influence motivation, especially connections 
and the home environment. Thus, the leverage factors for student motivation are internet connection, learning 
environment, and the development of interactive electronic content. 
 
The findings contribute to universities in Indonesia to see the impact of the shift from classroom-based education to 
online-based ones, which have been implemented during the pandemic of Covid-19. Nevertheless, this study also 
has some limitations. First, the research design is cross sectional, where the questionnaires are collected at a certain 

Proceedings of the International Conference on Industrial Engineering and Operations Management 
Nsukka, Nigeria, 5 - 7 April, 2022

IEOM Society International 826



time. In fact, students' perceptions of e-learning satisfaction can change over time and as students become fluent in 
using technology in e-learning. Second, a larger number of respondents will be better to represent the findings. 
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