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Abstract  

This research aims to examine the influence of system quality, instructor quality and social influence on student 

interactions and their contribution to the success of online learning which is moderated by attitudes towards the 

use of Artificial Intelligence digital technology. This quantitative research involved 200 respondents. All 

respondents are engineering students in 2023/2024 from Surabaya State University. This research collects data 

using a questionnaire. Data analyst were carried out with SEM PLS analysis. The results of this research show 

that student interaction greatly influences the success of online learning, which can be strengthened by the 

intensity of AI use and is also supported by good system quality, qualified instructors and high social support. 
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INTRODUCTION 

Online learning is currently widely carried out in higher education, this is a new innovation in 

the world of education which really supports the continuity of the learning process even though 

lecturers and students cannot meet directly in learning classes for certain reasons. [1]. Online 

learning is convenient, promotes student participation and caters students' needs. Meanwhile, 

this also discovered lack of interaction among students, unclear assessment strategy, lack of 

precise feedback and support from lecturers, and lack of interest in learning [2]. Online learning 

is an innovation in learning mode brought by the inevitability of information and 

communication technology. Online learning is argued to have positively affected students' 

autonomy, motivation, and collaboration skills while providing flexible learning for the 

students.  

The abundance of online sources, tools, and networking enables students to navigate their 

learning. [3] On this research imply that teachers, educators, and students should embrace 

online learning and it’s supporting applications to improve learning processes and student 
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academic performance. The present study contributes to the limited literature on a general 

overview of online learning benefits seen from the students' side.  

Even though online learning provides many benefits, in practice lecturers and students face 

many obstacles during the implementation of online learning. One of the main problems is the 

low level of student interaction both with lecturers, interaction with other students and student 

interaction with the content discussed in online learning [4]. Online learning can be carried out 

well and produce good outcomes if students can interact well during online learning [5]. 

Teachers and universities must be able to develop strategies so that students can interact well 

during online learning [6]. Teacher–student interaction directly affects students’ learning 

effects [7]. In this research, student interaction encompasses three types of interaction: 

instructor-student, student-content, and student-student [8], [9]. The first type of interaction is 

interaction between the student and the content or subject of study. This is a defining 

characteristic of education. Without it there cannot be education, since it is the process of 

intellectually interacting with content that results in changes in the student's understanding, the 

student's perspective, or the cognitive structures of the student's mind [9]. The second type of 

interaction-regarded as essential by many educators, and as highly desirable by many students-

is interaction between the student and the expert who prepared the subject material, or some 

other expert acting as instructor. In this interaction, distance instructors attempt to achieve aims 

held in common with all other educators. First having planned or been given a curriculum, a 

program of content to be taught, they seek to stimulate or at least maintain the student's interest 

in what is to be taught, to motivate the student to learn, to enhance and maintain the student's 

interest, including self-direction and self-motivation. Then instructors make presentations-or 

cause them to be made. These may be presentations of information, demonstrations of skill, or 

modelling of certain attitudes and values. Next instructors try to organize students' application 

of what is being learned, either the practice of skills that have been demonstrated, or 

manipulation of information and ideas that have been presented. Instructors organize 

evaluation to ascertain if students are making progress, and to help decide whether to change 

strategies. Finally, instructors provide counsel, support, and encouragement to each student, 

though the extent and nature of this support varies according to educational level of the 

students, the teacher's personality and philosophy, and other factors [9]. The next type is 

interaction between student and student, this type is a new dimension of distance education that 

will be a challenge to our thinking and practice in the 1990s. This is inter-student interaction, 

between one student and other students, alone or in group settings, with or without the real-

time presence of an instructor. Through the history of education the class or educational group 

has more often than not been organized for reasons that have nothing to do with students' needs. 

At present many classes are organized because the class is the only organizational form known 

to most teachers and because in the short term-though not usually the long term-it is the 

cheapest way of delivering the teaching acts of stimulation, presentation, application, 

evaluation, and student support. However, student-student interaction among members of a 

class or other group is sometimes an extremely valuable resource for learning, and is sometimes 

even essential. 
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Surabaya State University is one of the state universities in Indonesia that carries out a lot of 

online learning. This is because one of the principles at the university is that even though face-

to-face learning cannot be carried out, learning must still take place even if it is done online. 

One of the courses that most often implements online learning is the digital literacy course, 

with a study group of 10 groups with each group consisting of 40 students, so each lecture must 

be carried out face to face, on the other hand, digital literacy It is also a course that prioritizes 

students' ability to carry out digital literacy obtained online, so that the implementation of 

online learning is also expected to hone students' ability to receive material online.  

Nowdays, artificial intellegents is one of digital technology that can support academic system. 

AI is important in online learning for several reasons, as it brings a range of benefits that 

enhance the educational experience for both students and educators. AI algorithms can analyze 

individual learning patterns, preferences, and performance data to tailor educational content 

and pace according to each student's needs. This personalization fosters a more effective 

learning experience. AI-driven adaptive learning platforms can dynamically adjust the 

difficulty of content based on a student's progress. This ensures that students are appropriately 

challenged and engaged, preventing boredom or frustration. AI automates the grading process 

for assignments and quizzes, providing instant feedback to students. This not only saves time 

for educators but also offers immediate insights to learners, helping them understand and 

address mistakes promptly. AI analytics tools process vast amounts of data to identify trends 

and patterns in student performance. Educators can make informed decisions based on these 

insights, such as adjusting course content or providing additional support to students who may 

be struggling. AI-powered chatbots and virtual assistants can provide round-the-clock support 

to students, answering queries related to coursework, assignments, or technical issues. This 

ensures that learners have access to assistance whenever they need it. AI can facilitate language 

translation, making educational materials accessible to students who speak different languages. 

Accessibility features, such as text-to-speech and speech-to-text, cater to diverse learning 

needs, including those with visual or auditory impairments. AI enables the creation of virtual 

labs and simulations, allowing students to gain practical experience in a digital environment. 

This is particularly valuable in subjects that require hands-on practice, such as science or 

engineering. AI can recommend group formations based on complementary skills or learning 

styles, promoting collaborative online learning environments. Chatbots can facilitate group 

discussions, ensuring all members contribute and promoting a positive online learning 

community. Automation of administrative tasks, such as grading and data analysis, reduces the 

burden on educators and institutions, allowing them to allocate resources more efficiently. AI 

tools can continuously monitor student engagement and performance, alerting educators when 

intervention may be needed. This proactive approach enables timely support to students who 

may be at risk of falling behind. AI-driven systems can easily scale to accommodate a large 

number of students, making it feasible to provide personalized learning experiences even in 

massive open online courses (MOOCs). In summary, AI in online learning optimizes education 

by providing personalized, efficient, and accessible learning experiences. It supports educators 

in delivering high-quality education while allowing students to learn at their own pace and in 

a way that suits their individual needs and preferences. Based on this description, in this 
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research, attitude toward use of AI will be positioned as a variable that is thought to strengthen 

the influence of student interaction on online learning 

 

METHOD 

The population in this study were all 2023/2024 engineering students from Surabaya State of 

University, wich totaling 400 student consitt of 10 stucy group or in Indonesia we call it rombel. 

Using the Slovin formula at a significance level of 5%, minimum sample of this research was 

200 respondents. However, during the data collection process, 250 questionnaires were 

successfully collected, by filtering the questionaire, the number of research samples is 200 

respondents. This study's respondents were male students (84%), all student take digital literacy 

course on their study.  

n =
N

1 + (e2. N)
=

400

1 + (e2. 400)
= 200 

The research questionnaire consists of two parts. The first part contains questions related to the 

demographics of the respondents, such as gender, age and domicile, while the second part 

contains questions related to the respondents' perceptions of the research variables. This 

research instrument adopted from previouse research. Table 1 Show the reference of each 

instrument. 

Instrumen of Student interaction adopted from [53], its consist of 15 item, 5 item in from 

dimension student-instructur interaction, 5 item from dimension student-student interaction 

and 5 item from dimension student -content interaction. Student satisafction consist of 5 item, 

adopted from [53]. Student engagement have 17 item, adopted from [54]. Then, academic 

performance consist of 3 item questions adopted from [31]. All instruments utilize the Likert 

scale, with 1 = Strongly Disagree, 2 = Strongly Agree, 3 = Neutral, 4 = Agree, and 5 = Strongly 

Agree. 

Before the questionnaire was used, expert judgment was conducted on four experts. The results 

of the approved questionnaire were then tested on 30 students. The results of filling out the 

questionnaire were then tested using the Corrected Item Total Correlation validity test, and a 

reliability test was carried out using the Aplha Cronbachs reliability test. The results of the 

validity and reliability tests show that all instruments are valid and can be used as research 

instruments. The data collection results in this study had a response rate of 95%, which means 

that this survey is included in the good survey category, so there is no need to add samples 

again. 

 

RESULTS 

There are two PLS procedures both tested in the measurement and structural model. Hence, the 

model measurement (outer model) identified validity and reliability testing including 

loading/weight scores, individual and composite reliability, and discriminant validity as well. 

To test hypotheses, structural measurement (inner model) to examine associations of readiness 

constructs related to adoption and their impact on performances were presented [16].  
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3.1 Assesment of the Measurement Models 

Convergent validity testing is carried out to determine the level of validity of each relationship 

between the indicator and its latent construct. In this test, indicators are declared valid if they 

have a loading factor value > 0.7 and each construct has an AVE value > 0.5. The outer model 

test results in Table 1 show that all indicators in the PLS model are valid in measuring the 

construct, because they have values loading factor > 0.7 and the analysis results in Table 5 

show that each construct has an AVE value > 0.5. 

Table 1: Result of Measurement Model Test 

Variabels Indikator Loading factor Cut Value AVE Cronbachs Alpha Composite Reliability 

Attittude 

toward use AL 

ATUAI1 0,835 0,7 

0,803 0,938 0,953 

ATUAI2 0,918 0,7 

ATUAI3 0,864 0,7 

ATUAI4 0,939 0,7 

ATUAI5 0,919 0,7 

Succes Online 

Learning 

ELSS1 0,920 0,7 

0,883 0,973 0,978 

ELSS2 0,967 0,7 

ELSS3 0,965 0,7 

ELSS4 0,902 0,7 

ELSS5 0,943 0,7 

ELSS6 0,938 0,7 

Instructor 

Quality 

IQ1 0,867 0,7 

0,824 0,951 0,959 

IQ2 0,939 0,7 

IQ3 0,896 0,7 

IQ4 0,921 0,7 

IQ5 0,914 0,7 

Moderate ATT SI * ATT 0,920 0,7 1,000 1,000 1,000 

Student 

Interaction 

SI1 0,937 0,7 

0,779 0,863 0,913 SI2 0,942 0,7 

SI3 0,755 0,7 

System 

Quality 

SQ1 0,929 0,7 

0,859 0,920 0,948 SQ2 0,932 0,7 

SQ3 0,920 0,7 

Sistem 

Information 

Sinf1 0,886 0,7 

0,877 0,953 0,966 
Sinf2 0,963 0,7 

Sinf3 0,965 0,7 

Sinf4 0,930 0,7 

Table 2:  Descriminant Validity - HTMT 

 ATT IQ Moderation SF SI SOL SQ 

ATT        

IQ 0,451       

Moderation 0,380 0,562      

SF 0,427 0,772 0,682     

SI 0,267 0,187 0,067 0,355    

SOL 0,514 0,683 0,669 0,687 0,446   

SQ 0,519 0,866 0,653 0,839 0,314 0,850  
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Discriminant validity is carried out to ensure that each concept of each latent variable model is 

different from other variables. In this test, the indicator is declared to have met the required 

discriminant validity criteria if the HTMT between constructs is below 0.9. The results of the 

discriminant validity test in Table 3 show that the HTMT value between constructs is below 

0.9, which means that the discriminant validity has been met by each construct [16]. The results 

of the discriminant validity test in the table show that all indicators and constructs have met the 

required discriminant validity criteria, HTMT between constructs < 0.9.  

Composite Reliability measures the true reliability value of a variable, while Crombach Alpha 

measures the lowest value (lower bound) of the reliability of a variable. In measuring construct 

reliability, the required Cronbach's alpha value is > 0.7, as well as the required composite 

reliability value is > 0.7 [16]. The results of the construct reliability test in Table 5 show that 

the Cronbach's alpha value for all constructs is > 0.7 as well as the composite reliability value 

for all constructs > 0.7, which means that all constructs are reliable. 

3.2 Assesment of the Structural Models 

 

Figure 1: PLS SEM Model and Result of Structural Model Measurement 

Table 5: Dirrect Effect Test 

Direct Effect Path Path Coefficient T Statistics P Values conclusion 

ATT -> SOL 0,444 13,498 0,000 supported 

IQ -> SI 0,164 2,005 0,023 supported 

Moderation -> SOL 0,508 13,307 0,000 supported 

SIF -> SI 0,253 2,864 0,002 supported 

SI -> SOL 0,507 15,108 0,000 supported 

SQ -> SI 0,256 2,587 0,005 supported 
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The analysis results in Table 5 show that (1) Social Influence has a positive effect on student 

interaction (p value = 0.000; path coefficient 0.444) which means that H1 is accepted; (2) 

System Quality has a positive effect on student interaction (p value = 0.005; path coefficient 

0.256), which means that H2 is accepted; (3) Instructor quality has a positive effect on student 

interaction (p value = 0.023; Path Coeff 0.164) which means that H3 is accepted; (4) Student 

Interaction has a positive effect on Success Online Learning (P value 0.000, Path Coef 0.507) 

which means that H4 is accepted; (5) Attitude toward using AI strengthens the influence of 

student interaction on online learning success (p value 0.000, pth coefficient 0.508) which 

means that H5 is accepted.  

Furthermore, the results of the indirect influence test show that student interaction mediates the 

influence of Social Influence (p value 0.003), system quality (p value 0.010) and instructor 

quality (p value 0.031) on online learning success, this gives the finding that the information 

system, The quality of the system and the quality of the instructors can actually indirectly 

support the success of online learning if these three factors work well so that they support 

student interaction in each learning session. 

Table 4: Indirect Effect Test 

Indirect Path Path Coeffocoent T Statistics P Values 

IQ -> SI -> SOL 0,083 1,876 0,031 

SIF -> SI -> SOL 0,128 2,744 0,003 

SQ -> SI -> SOL 0,130 2,324 0,010 

R2 adjusted Student Interaction = 0,120; R2 adjusted Succes Online Learning = 0,762 

 

DISCUSSION 

The results of this research show that social influence has an effect on student interaction, the 

better the social influence obtained by students during online learning, the higher the student 

interaction in online learning, and vice versa, less social support can reduce student engagement 

in online learning. The results of this study are in line with the results of previous research [24]; 

[27]; [28] which also shows the results that social influence is a factor that influences student 

interaction. The results of further research also show that system quality has a positive effect 

on student engagement.  

Good system quality will support high student interaction. The results of this study are in line 

with the results of research [25]; [29]; [23] which also shows the results that the quality of the 

system greatly influences the poor level of student interaction during online learning. The 

results of the analysis in this research also show that instructor quality influences the level of 

student interaction during online learning. The results of this research are supported by the 

results of research [31]; [32]; [33]. The results of this research show that student interaction 

supports the achievement of online learning success. The results of this study are supported by 

the results of previous research by [34]; [35]; [36]. The results of this research also show that 

the use of AI can strengthen the influence of student interaction on the success of online 

learning. 
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