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Abstract. The pandemic covid 19 brought huge changes in the education system, 

especially the need and necessity for an online learning process system from offline or 

face-to-face. This study examined the factors that determine the use of continuous e-

learning and its impact on student achievement. Five variables in this study are thought 

to affect the continuous use of e-learning, namely professional factors, personal factors, 

environmental factors, information technology factors, and satisfaction with e-learning 

use. This type of research is hypothesis testing with primary data through questionnaires 

collected from active students ranging from Diploma 3  to doctoral programs within the 

scope of the Faculty of Economics and Business, Universitas Trisakti. The number of 

samples used is 1,114. The analytical tool used is SEM-PLS. The findings show that 

personal factors, environmental factors, information technology factors, and satisfaction 

with using e-learning proved to have a significant positive effect on sustainable e-

learning. In contrast, professional factors did not have a positive effect on using 

sustainable e-learning. Other findings show that the use of sustainable e-learning has a 

positive effect on student achievement. 

Keywords: Student Learning Achievement, Continuous use of E-Learning, 

Determinants of Continuous E-Learning  

1 Introduction  

The COVID-19 pandemic has brought about rapid changes in the education system [1]. 

The presence of COVID-19 puts higher education institutions in a dilemma choice. On the 

one hand, if we continue to carry out the face-to-face learning process at the university, 

the risk of the spread of COVID-19 is unavoidable. On the other hand, if staying at home, 

learning will not occur, so the fate of all elements in higher education institutions is at 

stake. Finally, globally, it is felt that the urgent solution is that learning can only be done 

online [2]. Electronic-based learning (e-learning), which was previously only an 

alternative, is now the only option so that the learning process can continue from home, as 

well as a common way to break the chain of the spread of COVID-19. 
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The application of e-learning presupposes and demands acceptance and continuous use 

by students of certain types of technology used in an applied e-learning system [3]. For a 

long time, technology in education has become a necessity and inevitable [4]. The 

emergence of the COVID-19 pandemic shows that the use of technology in higher 

education has brought about some radical changes in the dynamics of learning [5] 

There are four groups of determinant factors categorized by [6] that affect the use of 

sustainable e-learning. First, professional factors where the findings of [6] prove that 

professional factors have a positive effect on the use of sustainable e-learning. These 

findings are supported by other research findings related to the influence of professional 

factors on sustainable e-learning, namely the research findings of [7] [8]. The second 

factor that influences the use of sustainable e-learning is the personal factor. Several 

empirical studies prove the influence of personal factors, which include the dimensions of 

performance expectations, relative advantages, suitability, and attitudes towards the use of 

sustainable e-learning, as shown by the findings of [6], [9] [10] Environmental factors 

consisting of aspects of college colleagues, family and friends, and other support are the 

third factors that influence the use of sustainable e-learning such as the research findings 

of [6][11][12][13] The fourth factor that influences the use of sustainable e-learning is the 

information technology factor. The results of empirical studies prove the positive 

influence of information technology factors on the use of sustainable e-learning, such as 

the findings of [6][13] [14],[15]. The satisfaction factor is one of the variables that 

significantly influence the intention to use e-learning [9] consistently. These findings are 

supported by research findings by [16],[17],[10]  

Based on the explanation above, this study was conducted with the aim of testing and 

analyzing the influence of professional, personal, environmental, and information 

technology factors and student satisfaction on the use of sustainable e-learning, which 

then has an impact on student achievement.  

2 Methods 

The type of research used is hypotheses testing, which aims to empirically test the 

influence of determinants on sustainable e-learning to improve student achievement at the 

Faculty of Economics and Business, Universitas Trisakti, from the existing Diploma 3 to 

the doctoral program.  

The variables used in this study consisted of 5 independent variables, 1 intervening 

variable, and one dependent variable. The five independent variables are the first 

professional factor with three dimensions, namely faculty support, management support, 

and learning support, by adopting the [6] measurement with a total of 9 measurement 

indicators. The second is a personal factor with four dimensions, namely performance 

expectations, relative advantage, suitability, and attitudes, with 15 measurement indicators 

adopted from [6]. The Third is environmental factors consisting of 3 dimensions, namely 

college colleagues, family and friends, and other support, with a total of 9 indicators 

where all measurements adopted from [6]. Fourth is the information technology factor, 

with four measurement indicators adopted from [6]. The fifth is the satisfaction factor 

using three measurement indicators adopted from [9]. The intervening variable used in 
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this study is continuous e-learning with four measurement indicators adopted from [6]. 

The dependent variable in this study is student achievement, whose measurement uses 

four indicators adopted from [6]. All measurement indicators use a Likert scale of 1 to 5 

(strongly disagree to agree strongly).  

In this study, the population used were active students of the Faculty of Economics and 

Business, Universitas Trisakti, who came from the 3-year diploma, undergraduate, 

Postgraduate, and Doctoral  Program. The total sample used in this study was ten times 

the number of indicators used [18]). The total indicators used in this study are 49, so the 

minimum sample is 10 x 49 = 490. This survey conducted obtained a sample of 1,114 

respondents with a composition of 3-year diploma programs of 34.2%, undergraduate 

programs as much as 44.6%, masters programs as many as 10.1%, and doctoral programs 

as much as 10.9%,  The analytical method used in this study is the Structural Equation 

Model Partial Least Square (SEM-PLS) to accommodate the heterogeneity of the sample 

from diploma to doctoral study programs so that the assumption of normality required in 

the model is ignored. The processing stage begins with making the SEM-PLS model, built 

based on the literature review and previous empirical studies, as shown in Fig. 1. The next 

stage is testing the research instrument.  

 

 

Fig 1. SEM-PLS research model. 

Which consists of validity testing, which aims to test whether the indicators used to 

measure what they want to measure by using outer loading, where an indicator is said to 

be valid if it has an outer loading of more than 0.5 [19] as well as reliability testing to test 
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the consistency of respondents' answers, using Cronbach Alpha where the indicator is 

said to be consistent if it has a Cronbach Alpha value of more than 0.6 [18]. The next step 

is to perform a descriptive statistical analysis of the research variables to determine the 

respondents' responses related to each research variable. The analysis is continued for 

testing the fit model using multicollinearity testing where the independent variable is said 

to have no multicollinearity if it has a VIF value < 10 and testing the coefficient of 

determination (R2) to find out how much variation of the independent variable can 

explain the variation of the variable. The last dependent variable is partial testing (t-test), 

which aims to test the effect of one variable on other variables according to the number of 

research hypotheses used.  

3 Results and Discussion  

The results of instrument testing, namely validity and reliability, as well as descriptive 

statistics for research variables, can be seen in Table 1. The results of validity testing 

produce an outer loading value > 0.5 for all indicators that form dimensions or variables 

so that it can be concluded that all measurement indicators are proven valid (measuring 

what to measure). Reliability testing for each dimension or variable resulted in a 

Cronbach alpha value > 0.6, which all indicators measuring the dimensions or variables 

proved consistent.  

Descriptive statistics for research variables consisting of professional, personal, 

environmental, and information technology factors, satisfaction with the use of e-learning, 

continuous use of e-learning, and overall student achievement resulted in a good response, 

as indicated by a mean score of more than 4. Likewise, the response for each dimension 

and the indicators forming the variable as a whole produce a good response because most 

produce a mean value of more than 4. However, some indicators produce an average 

value close to 4. 

Table 1 Research instrument testing and descriptive statistics.   

Item Indicator 
Outer 

Loading 

Cronbach 

Alpha 
Mean 

Deviation 

Standard 

Variable:  Professional Factor   4,273 0,837 

Dimension: Faculty Support   4.407 0.571 

DF1 0,820 

0.803 

4.351 0.772 

DF2 0,864 4.498 0.677 

DF3 0,808 4.599 0.653 

DF4 0,680 4.181 0.790 

Dimension: Management Support    4.116 0.723 

DM1 0,892 

0.873 

4.199 0.760 

DM2 0,904 4.087 0.794 

DM3 0,883 4.063 0.875 
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Item Indicator 
Outer 

Loading 

Cronbach 

Alpha 
Mean 

Deviation 

Standard 

Dimension: Learning Support    4.297 0.647 

DP1 0,872 

0.864 

4.196 0.764 

DP2 0,892 4.386 0.716 

DP3 0,896 4.308 0.711 

Variable: Personal Factor    4,273 0,837 

Dimension: Performance Expectation    4.204 0.762 

HK1 0,915 

0.935 

4.216 0.828 

HK2 0,922 4.206 0.844 

HK3 0,922 4.162 0.864 

HK4 0,902 4.234` 0.792 

Dimension: Relative Advantage    4.197 0.751 

KR1 0,904 

0.927 

4.237 0.827 

KR2 0,874 4.246 0.812 

KR3 0,918 4.146 0.830 

KR4 0,927 4.160 0.847 

Dimensi: Suitability    4.007 0.818 

KS1 0,912 

0.915 

4.005 0.870 

KS2 0,936 4.030 0.869 

KS3 0,927 3.987 0.915 

Dimension: Attitude    4.015 0.815 

SK1 0,885 

0.910 

4.150 0.838 

SK2 0,891 4.040 0.906 

SK3 0,855 3.850 1.020 

SKJ4 0,916 4.018 0.912 

Variable: Environmental Factor      4,273 0,837 

Dimension: College Colleagues    4.003 0.781 

RK1 0,909 

0.915 

4.047 0.834 

RK2 0,927 3.965 0.870 

RK4 0,935 3.996 0.833 

Dimension: Family and Friends    4.092 0.742 

KT1 0,922 

0.890 

4.131 0.808 

KT2 0,920 4.064 0.841 

KT3 0,875 4.082 0.811 

Dimension: Other Support    3.998 0.790 

OL1 0,930 0,918 3.997 0.852 
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Item Indicator 
Outer 

Loading 

Cronbach 

Alpha 
Mean 

Deviation 

Standard 

OL2 0,932 4.003 0.827 

OL3 0,919 3.994 0.876 

Variable:  Information Technology    4.112 0.747 

TI1 0,885 

0,917 

4.127 0.829 

TI2 0.904 4.031 0.876 

TI3 0,905 4.088 0.828 

TI4 0,886 4.201 0.807 

Satisfaction of Continuous Use of e-

Learning  

  4,063 0,778 

KPE1 0,913 

0,916 

4.011 0.856 

KPE2 0,939 4.105 0.828 

KPE3 0,922 4.074 0.840 

Use of Sustainable e-Learning    4.034 0,837 

PEB1 0.943 

0,948 

4.060 0.902 

PEB2 0.950 4.058 0.887 

PEB3 0.930 4.088 0.863 

PEB4 0.895 3.930 0.953 

Student Learning Achievement    4.004 0.840 

PBM1 0.903 

0,943 

3.983 0.932 

PBM2 0.939 3.981 0.915 

PBM3 0.923 4.007 0.919 

PBM4 0.929 4.046 0.872 

         Source: data processed  

     The results of theoretical hypothesis testing can be seen in Table 2. For hypothesis H1, 

it is concluded that professional factors have not been proven to have a positive effect on 

sustainable e-learning because it produces a negative estimate value of -0.100. These 

findings contradict the findings of [6], [7], and [8]. The results of testing the H2 

hypothesis showed that personal factors had a significant positive effect on continuous e-

learning, as indicated by the estimated coefficient value of 0.302 with a p-value of 0.000 

<0.05. These findings support the research findings of [6] [14], [10]. Testing the H3 

hypothesis resulted in the conclusion that environmental factors had a significant positive 

effect on the use of sustainable e-learning, as indicated by the estimated coefficient value 

of 0.164 with a p-value of 0.000 <0.05. These findings support the findings of research 

conducted by [6], [11], [12], [13]. The findings for hypothesis H4 show that information 
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technology factors have a significant positive effect on the use of sustainable e-learning, 

as indicated by the estimated coefficient of 0.193 with a p-value of t statistic of 0.000 

<0.05. These findings support the findings of research conducted by [6], [13], [14], and 

[15]. Hypothesis H5 produces an estimated value of 0.303 with a p-value of 0.000 <0.05, 

which means it is proven that the satisfaction of using e-learning has a positive effect on 

the use of sustainable e-learning. These results support the research findings of [9], 

[16],[17], and [10]. Hypothesis H6 resulted in the finding that the use of continuous e-

learning had a significant positive effect on student achievement as indicated by the 

estimated value of 0.772 with a p-value of 0.000 <0.05. These results support the research 

findings of [20], [21],[10]. 

Table 2. Research hypotheses testing result.  

 
Hypotheses  Estimate C.R. p-value Conclusion  

H1 There is an influence of professional 

factors on the use of continuous e-

learning. 

-0.100 -3.244 0.000 Not supported  

H3 There is an influence of personal factors 

on the use of continuous e-learning 
0.302 6.291 0.000 Supported  

H3 There is an influence of environmental 

factors on the use of continuous e-

learning  

0.164 3.462 0.000 Supported  

H4 There is an influence of information 

technology factor on the use of 

continuous e-learning 

0.193 3.988 0.000 Supported  

H5 There is an influence of satisfaction on 

the use of continuous e-learning 
0.303 4.936 0.000 Supported  

H6 There is an influence of continuous e-

learning usage on student achievement 
0.772 40.690 0.000 Supported  

Source: data processed  

4 Conclusion  

The research findings show that personal factors, environmental factors, information 

technology factors, and satisfaction with the use of e-learning have a significant effect on 

the continuous use of e-learning. Other findings also prove that the continuous use of e-

learning is proven to improve student achievement. There is one variable, namely 

professional factors that have not been proven to have a positive effect on the continuous 

use of e-learning and one of the causes is that the Faculty of Economics and Business, 

Universitas Trisakti, has the largest number of active students, which is above 5,000 

students. On the one hand, while on the other hand, the capacity for e-learning availability 

is less than the existing needs due to the COVID-19 pandemic, where 100% of learning 

must use e-learning. 
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The managerial implication of these findings is that continuous e-learning stimulates 

student achievement improvement. The inhibiting factor for optimizing the positive 

influence of the continuous use of e-learning is the professional factor, and this is more 

due to the very high need for the use of e-learning because, during the COVID-19 

pandemic, all of them used e-learning learning methods while the available capacity was 

limited. This is an input for institutions to always improve the quality of services from 

online learning systems by increasing the capacity of the e-learning system, especially in 

terms of speed, so that student users and lecturers will face minimal obstacles related to 

the existing e-learning system. 
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

Online Learning and Student Achievement             379

http://creativecommons.org/licenses/by-nc/4.0/

	Online Learning and Student Achievement in Sensitivity Analysis Perspective

