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Ab s t r Ac t

The present study aimed at examining the effect of e-learning and students ‘digital literacy towards their learning outcomes. It 
was designed in quasi-experimental research with post-test-only control group within 2x2 factorial design. The sample of the 
study involved 96 vocational students obtained from random sampling technique. Two instruments were conducted in this 
study, namely questionnaire and test. The obtained data were analysed descriptively and inferentially assisted by SPSS 25 in 
which analysis variance test (ANOVA) was conducted for hypothesis testing. The results of the study show 1) there are different 
learning outcomes between students who were taught using e-learning and conventional method; 2) there is an interactional 
effect between e-learning and students’ digital literacy; 3) there are different learning outcomes between students with high 
digital literacy of experimental and high control group; and 4) there are different learning outcomes between students with low 
digital literacy of experimental and high control group. The provision of e-learning is effective for learning process. It implicates 
the teachers in which they direct students to know any digital learning platforms. It gives chance to integrate learning and 
technology to make students familiar with various technology which gives impact to their learning outcomes.
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In t r o d u c t I o n

Achieving optimal learning outcome is an indication towards 
the learning and teaching process conducted in educational 
institutions. It reflects the concerted efforts from all academic 
organizational stake-holders in improving the education 
quality to produce a better and competent human resource in 
this globalization era (Farhan et al., 2019). A great discussion 
and interaction are conducted both teachers and students 
shown on how the learning outcome achieved by the students 
(Lukitasari et al., 2020). The higher learning outcome gained 
by the students, then the learning and teaching process 
is considered to be more effective (Astra et al., 2015). It is 
even argued that learning outcomes are perceived as a basic 
assumption in determining whether the learning and teaching 
process has been running effectively and efficiently (Ananda, 
2019). Therefore, learning outcome becomes inseparable 
aspect obtained to assess the education quality. 

Learning outcome is commonly defined as a result of 
learning interaction conducted during the learning process. 
It is commonly believed that learning outcome is students’ 
academic achievement covering their understandings and 
practical skills (Wijaya et al., 2018) . It is limited on students’ 
cognition related to how they solve the problem in verbal an 
non-verbal forms, connect their knowledge and real case, 
implement the concept and principle that they learn, and 
apply their creativities during the learning process (Kembuan 
& Daud, 2019). It is added that learning outcome is generally 
used to measure the students’ learning progress in which it is 
observed through behavioural change done by the students 
(Prasetyo et al., 2021). The behavioural change is referred to 

the three learning aspects such as; cognitive, psychomotor, 
and affective represented as students’ competences (Kumar, 
2016; Munir et al., 2022; Rahayu & Iswari, 2021; Sembiring 
et al., 2021). Most of people recognize learning outcome as a 
sensitive learning element considering that it can be effortlessly 
inf luenced by many factors including the external and 
internal factors (Utami, 2016). The high and low of students’ 
learning outcomes depend on the learning environment as the 
external factor and students themselves as the internal factor 
(Puspitasari et al., 2022; Puspitasari, 2018; Wei et al., 2023). 
It indicates that learning outcome is a part of educational 
measurement which can be significantly influenced by several 
factors. 

Since learning outcome is perceived as a sensitive part 
used for determining the success of learning process, it 
is undeniable that an issue related to learning outcome 
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becoming a concern in educational research. A recent issue 
about learning outcomes appears due to learning shifting 
during and after Covid-19 pandemic (Baber, 2020). The 
transmission from traditional classrooms into hybrid learning 
which integrates technology as a learning process to facilitates 
students’ distant and direct learning emerges a condition 
where students face a difficulty (Baber, 2020; Orlov et al., 
2021; Rashid & Yadav, 2020). They face a difficulty in adapting 
themselves to interact with teacher and other students in 
which it influences their learning outcomes. It is stated that 
low learning outcomes becoming a serious problem due to 
ineffective learning interaction during the learning process 
(Hamzah et al., 2022). Therefore, having low learning  outcome 
still becomes a major problem particularly in this transition 
era due to Covid-19 pandemic (Rahayu et al., 2020). A relevant 
problem is found related to the issue of low students’ learning 
outcome particularly in vocational school. The 11th grade 
students who join information system design of human and 
computer interaction course at SMK Telkom Malang as one of 
vocational school which conducts hybrid learning after Covid-
19 pandemic tends to have low learning outcomes. The problem 
occurs due to unoptimized learning interaction through 
hybrid learning in which it becomes a serious challenge. 

Oppositely, hybrid learning is taken by the government and 
institutional stake-holders as an alternative way to optimize 
the learning process during and after Covid-19 pandemic. It is 
a learning process combining face to face and online learning 
to optimize students’ learning experience (Li et al., 2021; Raes 
et al., 2020). Students are allowed to have direct interaction 
through face-to-face learning meanwhile they are provided 
with unlimited space and time to learn and explore their 
self-autonomy (Jamison et al., 2014; Sukiman et al., 2022). 
Hybrid learning or also known as blended learning offers an 
opportunity to conduct an interactive and engaging learning 
process by allowing teachers to conduct students-centred 
learning activity (Mohammadyari & Singh, 2015; Singh & 
Meena, 2022; Singh et al., 2021). It is added that the main 
element of hybrid learning is online learning not adapted 
as a substitute of conventional classroom but it is used for 
building and exploring the concept has been discussed in the 
classroom. Implementing hybrid learning increases students 
and teachers interaction in the learning process since students 
are allowed to have interaction out of classroom through online 
learning (Badrus & Arifin, 2021). The increasement of learning 
interaction has an essential effects towards students’ learning 
outcome since learning outcome depend on the interaction 
occurs in the learning and teaching process (Peng & Fu, 2021). 
The interactive and engaging learning process offered through 
online and offline environment provided in hybrid learning 
is appropriate for the condition during and after covid-19 
pandemic where students are able to have direct learning 
interaction and technological learning experience. 

However, a successful hybrid learning cannot be separated 
from the term of e-learning in which it becomes a component 
that supports and optimizes the learning interaction conducted 
by students and teachers. It is suggested  that hybrid learning 
is supposed to be conducted by considering students’ needs, 
learning strategies, and the media used as the supporting 
component (Islam et al., 2022). E-learning is the referred to 
a supporting component which connects the students and 
teachers in online learning process designed for covering the 
limitation owned between teachers and students during the 
conventional learning (Bali et al., 2022). E-learning is viewed 
as a learning management system (LMS) used for a learning 
media providing students with information accessibility, 
content delivery, personalized instruction, and accountability 
(Bismala & Manurung, 2021). Using e-learning as a web-based 
media course is a trend in education system to present various 
learning contents (Kacetl & Semradova, 2020; Munir et al., 
2022; Munro et al., 2018). A wide access of selecting various 
learning sources provided in e-learning covers the limitation 
found during face-to-face learning (Kristanto et al., 2017). 
It means that e-learning assisting the implementation of 
hybrid learning allowing students’ design their own learning 
process without decreasing their learning interaction instead 
improving their learning experience with unlimited space, 
time, and sources (Latip et al., 2020; Nikou & Maslov, 2023; 
Puriwat & Tripopsakul, 2021).

The assistance of e-learning in opt imizing the 
implementation of hybrid learning also depends its users. The 
information and multiple advantages provided by e-learning 
cannot be achieved maximally to strengthen the connectivity 
between students and teachers in conventional learning if the 
individual initiative and ability are not well prepared (Latip 
et al., 2022). Ensuring that students’ have a high commitment 
and knowledge encountered with technology is a basic pose 
in conducting a learning process integrated with technology 
(Kintu et al., 2017; Mihailidis, 2015; Mugenyi & Chang, 2016). 
The ability of collaborating with technology to control the 
learning process is required by the students since they are 
becoming the main users in adopting e-learning (Erarslan 
& Topkaya, 2017; Mohammadyari & Singh, 2015). Students’ 
ability and knowledge towards the use of technology needs 
to be questioned in integrating e-learning into the hybrid 
learning process since not all the native digitals are familiar 
with the use of technology for educational purpose (Jamal & 
Imran, 2018). 

Digital literacy is one of technological competences required 
to be owned by students for incorporating e-learning in hybrid 
learning. It is also stated that digital literacy is a fundamental 
understanding of technology perceived as a set of necessary 
competences for integrating e-learning into education system 
(Dewi, 2022; Hamutoglu et al., 2019). It is recognized as a 
qualification for the students in all degrees related on how 
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they function and use technology to connect their learning 
process and specific areas to achieve their professional goals 
(Hall et al., 2013). It reflects that digital literacy is a key role 
in using e-learning for optimizing hybrid learning since it 
is viewed as the ability in utilizing technological means or 
digital devices effectively and efficiently to find and deliver 
information (Tang & Chaw, 2016). Therefore, students’ digital 
literacy is the main question that needs to be concerned by the 
teacher related to the assistance or effectiveness of e-learning 
as a media for conducting hybrid learning (Nammakhunt et 
al., 2023; Yang et al., 2014). 

Inseparable connection between e-learning and digital 
literacy to improve the interaction between students and 
teachers during hybrid learning process in order to increase 
students’ learning outcomes becoming a great dealt to be 
researched. Many researchers have been long focused on 
discussing digital literacy and e-learning related to hybrid 
learning implementation during and after Covid-19. It reveals 
that digital literacy receives positive attitudes from vocational 
students related to the implementation of hybrid learning 
as innovative learning method during Covid-19 outbreak 
(Rahmaniah, 2022). It is relevant to the finding which shows 
that the score of students have been increased (Liu, 2021). In 
addition, Sumin et al. (2021) found out that digital literacy 
variable gives significant positive effect on the use of e-learning. 
Moreover, Pratama et al. (2019) and Arfadila et al. (2022) 
found out that e-learning can train students’ digital literacy 
and independence. 

Further research needs to be conducted to show deeper 
understanding related to issue of low learning outcomes during 
the implementation of hybrid learning in post-pandemic 
era. This study is conducted considering that some previous 
studies have revealed that e-learning and digital literacy 
having a crucial impact in the learning process. It focuses on 
the problem found at SMK Telkom Malang related to the low 
learning outcomes achieved by 11th grade students who join 
information system design of human and computer interaction 
course through hybrid learning. There is no recent study which 
furtherly discuss on how e-learning and students’ digital 
literacy affects vocational students’ learning outcomes in 
information system design of human and computer interaction 
course. Therefore, this study is conducted to investigate the 
effect of e-learning and students’ digital literacy towards 
students’ information system learning outcomes. 

re s e A r c h Qu e s t I o n s 
Considering the explanation above, there are four questions 
formulated in thus study, as follows. 

1. Is there any difference between students who are taught 
using e-learning and students who are taught using 
conventional method? 

2. Is there any interactional effect between e-learning and 
digital literacy?

3. Is there any difference in learning outcomes between 
students with high digital literacy who are taught by 
using e-learning and students who are taught by using 
conventional method?

4. Is there any difference in learning outcomes between 
students with low digital literacy who are taught by 
using e-learning and students who are taught by using 
conventional method?

Me t h o d

Research Design 

The present study was designed into post-test only control 
group Quasi Experimental with 2x2 factorial model. This 
study concerned on investigating three research variables; 
e-learning as independent variable, students’ digital literacy 
as moderator variable, and students’ learning outcomes as 
dependent variable.

Samples 

The study was conducted at SMK Telkom Malang as one of 
the vocational schools in East Java, Indonesia. The research 
population was 384 eleventh grade students in which there 
were only 96 eleventh grade students selected as the research 
sample. They were the students who took information system 
design of human and computer interaction course. The 
samples of this study were selected by conducting randomly 
sampling technique. Then, the samples obtained the test to 
know the level of their digital literacy. After that, the samples 
were divided into four groups; 1) control group with high 
digital literacy, 2) control group with low digital literacy, 
3) experimental group with high digital literacy, and 4) 
experimental group with low digital literacy. There was a 
different condition experience between the experimental and 
control group. In the control group, the students were given 
the conventional method. The students only learn face-to-face 
with their teacher during online learning. On the other side, 
in the experimental group, the students were given e-learning 
during the learning process.

Instruments

The present study employed two instruments to obtain 
the data, namely questionnaire and performance test. 
Questionnaires were conducted to measure their level of digital 
literacy. The results of the questionnaire indicated high or low 
their digital literacy. Besides, test was conducted to measure 
students’ outcomes by conducting practicum in the classroom. 
In addition, content validity of the instruments was examined 
by two experts. It was done by using Gregory’s formula to get 
valid data from the samples of the study. 
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Data Analysis 

The results of post-test were analyzed descriptively and 
inferentially with the assistance SPSS 25. Descriptive statistic 
was used to analyzed the data descriptively meanwhile 
inferential analysis was conducted through analysis variance 
test (ANOVA). Perquisite testing was also conducted to 
examine the normality and homogeneity of the data.

Hypothesis 

Then, hypothesis testing was done covering four hypotheses 
of the study, namely 1) there were different learning outcomes 
between students who were taught using e-learning and 
conventional method; 2) there was an interactional effect 
between e-learning and students’ digital literacy; 3) there were 
different learning outcomes between students with high digital 
literacy of experimental and high control group; and 4) there 
were different learning outcomes between students with low 
digital literacy of experimental and high control group.

re s u lts

The obtained data were analysed descriptively in order to see 
the characteristics of data covering number of samples (N), 

mean, standard deviation, minimum score, and maximum 
score as presented in Table 1 as follows.

Table 1 shows descriptive statistic of each group consisting 
24 students. Students with high digital literacy in the 
experimental group obtained mean about 84.04 with 3.895 
standard deviation, minimum score of 75 and maximum score 
of 90. Then, students with low digital literacy in experimental 
group obtained mean about 73.71 with 4.648 standard 
deviation, minimum score of 65 and maximum score of 85. 
Next, students with high digital literacy in the control group 
obtained mean about 77.25 with 4.693 standard deviation, 
minimum score of 68 and maximum score of 88. Lastly, 
students with low digital literacy in the control group obtained 
mean about 78.42 with 4.096 standard deviation, minimum 
score of 70 and maximum score of 85. The descriptive statistic 
shows different learning outcomes between experimental and 
control group. 

Furthermore, in order to prove the hypothesis of the 
study, inferential statistic was conducted. Firstly, it was done 
by conducting prerequisite tests, namely normality and 
homogeneity as presented in Table 2 and 3 as follows.  

Table 2 shows that the samples of the present study were 
less than 50, so the sig. value of Shapiro-Wilk was identified. 

Table 1 Descriptive Statistics

Groups N Mean Std. Deviation Minimum score Maximum score

High Experimental 24 84.04 3.895 75 90
Low Experimental 24 73.71 4.648 65 85
High Control 24 77.25 4.693 68 88
Low Control 24 78.42 4.096 70 85
Total 96 78.35 5.677 65 90

Table 2: Tests of normality

Group Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

Score High Experimental .153 24 .153 .925 24 .074
Low Experimental .182 24 .038 .941 24 .169
High Control .188 24 .027 .946 24 .217
Low Control .168 24 .079 .931 24 .104

a. Lilliefors Significance Correction

Table 3: Test of homogeneity of variance

Levene Statistic df1 df2 Sig.

Score Based on Mean .178 3 92 .911

Based on Median .099 3 92 .961

Based on Median and with 
adjusted df

.099 3 88.634 .961

Based on trimmed mean .168 3 92 .918
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The sig. value of the high experimental group (0.074), low 
experimental group (0.169), high control group (0.217), and 
low control group (0.104) were higher than 0.050 indicating 
that the data were normally distributed. 

Table 3 shows the result of the homogeneity test. The 
Sig. value of the mean was 0.911 which was higher than 0.05 
indicating that the data were homogenous. 

Table 2 and 3 show that the data were normal and 
homogeneous. Then, inferential analysis was conducted to 
examine the difference between the experimental and control 
group as presented in the following explanation. 

Different Effect between the Experimental and 
Control Group

The result of different effect between the experimental and 
control group was in Table 4. 

Table 4 shows the results of One-way ANOVA test. It 
shows the Sig. value was 0.000 which was smaller than 0.050. It 
indicates that there is a significantly different effect on students’ 
learning outcomes between students who were taught by using 
e-learning and those who were taught by using a conventional 
method.

Interactional Effect between E-learning and Students’ 
Digital Literacy

The result of the interactional effect between e-learning and 
students’ digital literacy was presented in the following Table 5. 

Table 5 shows the result of the interactional effect between 
e-learning and students’ digital literacy. The Sig. value of the 

interactional effect was 0.000 which was lower than 0.050. 
It indicates that digital literacy and e-learning significantly 
influence on students’ learning outcomes. There is different 
learning outcome between students who are taught using 
e-learning and students who are taught using a conventional 
method. 

Different Learning Outcomes Between Students 
with High Digital Literacy Taught by E-Learn-
ing and Students Taught by Conventional Meth-
od

The result of learning outcomes of students with high digital 
literacy who are taught by e-learning and conventional method 
can be seen in Table 6 as follows.Table 6 shows the difference in 
learning outcomes between students with high digital literacy 
taught by e-learning and students taught by the conventional 
method. The Sig. value was 0.000 which was lower than 0.050. It 
indicates that there is a significant difference between students 
with high digital literacy who are taught by e-learning and 
conventional method. Students with high digital literacy 
who were taught by e-learning outperformed students who 
were taught by conventional method. The learning outcomes 
of students who joined the e-learning (84.04) are better than 
students who joined the conventional method (78.25) (see 
Table 3).
Table 7 shows the difference in learning outcomes between 
students with low digital literacy taught by e-learning and 
students taught by the conventional method. The Sig. value 

Table 4: Anova

Sum of Squares df Mean Square F Sig.

Between Groups 1323.708 3 441.236 23.353 .000

Within Groups 1738.250 92 18.894

Total 3061.958 95

Table 5: Interactional Effect

Source
Ty p e  I I I  S u m  o f 
Squares df Mean Square F Sig. Partial Eta Squared

Corrected Model 1323.708a 3 441.236 23.353 .000 .432

Intercept 589380.042 1 589380.042 31193.996 .000 .997

Digital Literacy 504.167 1 504.167 26.684 .000 .225

E-Learning 26.042 1 26.042 1.378 .243 .015

Digital Literacy* 
E-Learning

793.500 1 793.500 41.997 .000 .313

Error 1738.250 92 18.894

Total 592442.000 96

Corrected Total 3061.958 95

a. R Squared = .432 (Adjusted R Squared = .414)
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Table 6: Difference in learning outcomes between students with high digital literacy taught by e-learning and students taught 
 by the conventional method

Scheffe

Mean Difference 
(I-J) 95% Confidence Interval

(I) Group (J) Group Std. Error Sig.
Lower 
Bound Upper Bound

High Experi-
mental

High Control 6.792* 1.255 .000 3.22 10.37

. The mean difference is significant at the 0.05 level. 

was 0.004 which was lower than 0.050. It indicates that there 
is a significant difference between students with low digital 
literacy who are taught by e-learning and conventional 
method. Students with low digital literacy who were taught 
by the conventional method outperformed students who were 
taught by e-learning. The learning outcomes of students who 
joined conventional method (77.25) are better than students 
who joined the e-learning (73.71) (see Table 1).

dI s c u s s I o n s

The use of e-learning is an alternative way to support the hybrid 
learning which can optimize students’ learning experience (Li 
et al., 2021; Raes et al., 2020). Students can experience online 
and offline learning. In addition, through hybrid learning 
students are provided with unlimited space and time to learn 
and explore their self-autonomy (Jamison et al., 2014; Sukiman 
et al., 2022). Students may access the learning content anytime 
in which they can manage themselves to learn with their own 
style. Moreover, hybrid learning promotes students-centered 
learning (Mohammadyari & Singh, 2015; Robroo, 2019; Singh 
& Meena, 2022; Singh et al., 2021). Students are provided 
with interactive learning in which students need to engage 
themselves to finish their tasks. Therefore, hybrid learning 
can be an alternative choice for students to create interactive 
learning with the provision of learning technology or learning 
management system. 

The present study finds out that students who are taught 
by using e-learning outperform students who are taught 
by conventional method. It can be seen that e-learning can 

Table 7: Difference in learning outcomes between students with low digital literacy taught by e-learning and students taught  
by the conventional method

Scheffe

Mean Difference 
(I-J) 95% Confidence Interval

(I) Group (J) Group Std. Error Sig.
Lower 
Bound Upper Bound

High Experimental High Control 4.708* 1.255 .004 1.13 8.28

  *. The mean difference is significant at the 0.05 level. 

increase the results as an improvement from what students 
learn (Alenezi, 2020). It is due to the provision of online 
learning supported by e-learning. E-learning is usually 
designed for educational purposes (Erragcha & Babay, 2023). 
It is used to ease the online process of teaching and learning. 
Besides, e-learning provides connection between students 
and teachers in online learning to cover limitation during the 
conventional learning (Bali et al., 2022) (Latip et al., 2022). It 
indicates that students can still learn when they are out of the 
classroom. They still have access learning sources to be learnt. 
E-learning shows ease of use in which it provides students 
with information accessibility, content delivery, personalized 
instruction, and accountability (Bismala & Manurung, 2021). 
Students can learn from it independently without waiting 
direction from teacher. 

The present study shows that there is an interactional effect 
between e-learning and digital literacy. It shows that digital 
literacy is one of technological competences required to be 
owned by students for incorporating e-learning in hybrid 
learning. It is also stated that digital literacy is a fundamental 
understanding of technology perceived as a set of necessary 
competences for integrating e-learning into education system 
(Dewi, 2022; Hamutoglu et al., 2019). It indicates that digital 
literacy becomes the factor influencing the use of e-learning. 
Besides, digital literacy is a competence to use technology or 
digital devices effectively and efficiently to find and deliver 
information (Tang & Chaw, 2016). It indicates that digital 
literacy becomes they key role in using e-learning for the 
learning process. Furthermore, the connection between 
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e-learning and digital literacy can be seen during Covid-19 
outbreak (Basir et al., 2021). E-learning becomes connection 
for students and teachers to conduct learning. In addition, 
students’ digital literacy supports the use of e-learning (Khan 
et al., 2022). Thus, it can be seen that e-learning and digital 
literacy are inseparable. 

Students with the high digital literacy will obtain benefits 
for students to deal with online risk (Purnama et al., 2021). 
They can handle the problem about using the technology. In 
addition, high digital literacy leads students present new forms 
of information and solve problems (Kaeophanuek et al., 2018). 
It directs students to use different technology to create new 
form of information. Digital literacy covers active participation 
in a technological-based society (Tai et al., 2017). Moreover, 
high digital literacy will lead students to comprehend and 
utilize information presented in the computer (Atmanegara, 
2019; Harmoko, 2021; Yashalova et al., 2019). Students do 
not only know how to operate computer but also understand 
the information inserted in the computer. High level of 
digital literacy directs students to get right and appropriate 
information (Perdana et al., 2019). They can select important 
information for the learning process. Therefore, it can be said 
that high digital literacy guides students to understand what 
they get and know how to operate the technology. 

On the other side, low digital literacy causes students to have low 
self-control that can lead to deviations in the cyber-world (Purnama 
et al., 2021). Since students do not understand the information, they 
may share information others without deep consideration. In addition, 
low digital literacy makes students do not understand what is stated in 
the computer (Harmoko, 2021). They need help from the teachers to 
guide them. Moreover, students cannot handle the problem about using 
the technology (Kaeophanuek et al., 2018). Students cannot handle it 
independently. They need assistance from their friends or teachers. 
Therefore, having low digital literacy cannot guide students to be 
independent learners and need assistance in operating the technology. 

co n c lu s I o n

The present study has viewed that both e-learning and digital 
literacy cannot be separated from each other. Digital literacy 
supports the operation of using e-learning. On the other side, 
e-learning is the medium to use digital literacy. The use of 
e-learning and existence of digital literacy for conducting 
online learning is important in the 21st century learning in 
which students and teacher can be connected virtually. This 
condition maximizes students’ learning experience and leads 
them to be more active and enthusiastic. The results of the 
present study strengthen the existent of e-learning and its 
relevance with students’ digital literacy in which both of those 
aspects can be used as an indicator of achieving a successful 
technology-based learning. It implicates to the teachers in 
which teachers need to give insight about the use of any 
digital platforms to strengthen their digital literacy. It can be 

beneficial since students are familiar with any digital platform 
which may be used by the teacher in the learning process. It is 
suggested for the teachers to give experience for the students 
in using technology and learning platform which can increase 
students’ digital literacy.
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