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HIGHER EDUCATION | RESEARCH ARTICLE

The impact of perceived quality of online 
interaction on satisfaction of international 
student interactions in higher education
Xiaozhuan Wang1, Aminuddin Bin Hassan1*, How Shwu Pyng1, Han Ye2 and 
Ain Afiqah Aminuddin3

Abstract:  Online learning is a necessary teaching method for higher education 
institutions to cope with future unpredictable events. This study aims to investigate 
the impact of four forms of perceived quality in online interaction on the satisfaction 
of international students. The four types of online interaction considered are 
Teacher-Student Interaction (TSI), Student-Student Interaction (SSI), Student- 
Content Interaction (SCI), and Student-Interface Interaction (SII). Employing 
a quantitative research approach, we used a questionnaire for data collection in the 
investigation. The questionnaire underwent rigorous assessment for reliability and 
validity. The population of this study consists of a university in Zhejiang Province, 
China, with over 2,000 international students enrolled in 2019. Utilizing a stratified 
random sampling technique, we selected 320 international students exclusively 
participating in 100% online courses. Data analysis, conducted using SPSS 26.0, 
included descriptive analysis, correlation analysis, and multiple linear regression 
analysis. The research findings underscore the critical role of the perceived quality 
of three types of interactions—TSI, SSI, and SCI—in influencing student satisfaction 
with online learning interactions. This study contributes to enriching research on 
international student satisfaction with online interaction, providing valuable insights 
for educators and institutions aiming to enhance the quality of online learning 
experiences.

Subjects: Assessment; Open & Distance Education and eLearning 

Keywords: online interaction; perceived quality; student satisfaction; online learning

1. Introduction
Online education provides teachers and students with synchronous or asynchronous teaching and 
has a wide scope of applications and a range of prospects (Simamora, 2020). As higher education 
institutions (HEIs) continue to expand college online course programs, educators and organiza-
tions are beginning to focus on improving the quality of online courses (Martin et al., 2019). 
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Alqurashi (2019) mentioned that students’ satisfaction (SS) is often an indispensable factor in 
online course quality assessment. Several previous studies have confirmed that interaction is an 
important topic in research on influencing student satisfaction (Baber, 2020; Mandernach et al.,  
2005). Muzammil et al. (2020) pointed out that this interaction can occur among students, 
between students and their teachers/tutors, and between students and course content. Wang 
and Tsai (2016) emphasised that researchers should also pay more attention to the learner- 
interface interaction. Wong and Chapman (2023) have noted that the existing literature has not 
adequately addressed the contributions of various forms of interaction to student satisfaction. 
While our previous research has demonstrated that online interaction perception quality is the 
most significant predictor of international student interaction satisfaction (Wang et al., 2023), 
there has been no in-depth exploration of the impact of the perceived quality of four different 
forms of online interactions on student satisfaction.

2. The importance of online interaction
For nearly 10 years, online interaction has been the focus of distance education and educational 
technology research perspectives (Vlachopoulos & Makri, 2019). Online interaction contributes to 
enhancing the quality of online education and serves as a practical criterion for evaluating online 
education models (Alhih et al., 2017). Additionally, it stands out as a key factor driving the success 
of online courses (Muthuprasad et al., 2021). Damary et al. (2017) argue that the primary concern 
prompting an increasing number of individuals to worry about the quality of education in online 
learning is the belief that online learning methods may lead to a “detriment to the quality of 
education” due to a lack of appropriate and effective interactive practices.

Many previous studies have pointed out the importance of online interaction for education. Baber 
(2020) emphasised the importance of interaction in online learning, and a high-quality educational 
experience includes interactive experience in the educational process. Interaction has become a key 
predictor of SS, and increased interaction has a positive impact on students’ course satisfaction and 
learning outcomes (Alqurashi, 2019). Online educators are constantly striving to provide interactive 
opportunities for students participating in online learning to improve students’ chances of success 
throughout the online course environment. Zeng et al. (2020) pointed out that high-quality student 
interactions can be effective in helping students achieve positive performance results. The online 
learning environment adds more interaction opportunities for teachers and learners, and those high- 
level socially consultative interactions tend to enhance the learning experience (Dakhi et al., 2020). 
Interaction can not only help learners meet performance expectations but also make judgments on 
learners’ comprehension ability and mastery of knowledge information (Mason & Bruning, 2001; Yu & 
Liu, 2021). Hara and Kling (2001) explained in their research that if online interaction is ambiguous, 
students are often confused because they cannot judge their performance, and some students even 
feel anxious and unmotivated to learn. Research has shown that the high frequency of interaction has 
a significant effect on improving learners’ academic performance (Alqurashi, 2019).

The success of an online course depends on the learner’s perception of interaction (Muthuprasad 
et al., 2021). Driver’s (2002) study found that the better the students’ perception of interaction, the 
higher their overall satisfaction with online courses. In this study, student satisfaction refers to 
students’ overall subjective perception and evaluation of online course interaction (Xiao & Li, 2021) 
after comparing their expectations before participating in online learning with the actual perceived 
learning experience effect. The perceived quality refers to students’ feelings about the quality of 
education services (Lin et al., 2020). The online interaction perceived quality refers to students’ actual 
subjective perception of the quality of online interaction after participating in online courses.

3. Four forms of online interaction

3.1. Teacher-Student Interaction (TSI)
The interaction between students and teachers is often referred to as TSI, which includes not only 
the exchange of teaching content in the classroom (Gunesekera et al., 2019) but also the 
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stimulation of learners’ interest and motivation in the teaching process, guidance in organising 
learning activities, and support in completing the course (Sher, 2009; Tanis, 2020). There are many 
ways in which teachers maintain interaction with students, such as planning lessons, mentoring 
students, providing feedback, testing (both formal and informal), encouraging support, and provid-
ing counseling (El Alfy et al., 2017).

Online teaching provides a convenient communication environment where teachers often pro-
vide individual feedback to each student. Within this context of interaction, there may be positive 
or negative effects on the learner’s learning of the new task (Martin et al., 2019). SS with online 
courses is affected by the quality of TSI (Alqurashi, 2019; Garrison, 2009). The findings of Lin et al. 
(2017) also show that the positive TSI has a positive impact on SS, which is consistent with the 
conclusion of Kuo et al. (2014). An important predictor of SS with online courses is TSI (Wong & 
Chapman, 2023), and it is necessary to purposefully create a teaching environment that supports 
teacher-student collaboration.

3.2. Student-Student Interaction (SSI)
This refers to the communication that takes place between one student and other students. This 
type of communication allows students to feel motivated by each other (Moore & Kearsley, 2011). 
SSI shows interdependence, which is a higher-level skill than independence. SSI is essentially 
collaborative learning, and learners can get as much learning information as possible from text-
books and teachers by learning from each other (Tanis, 2020).

The interaction among students has captured the attention of researchers (Goh et al., 2017), and 
the fundamental concept of this interaction involves learners exchanging information and ideas 
with each other. This learning approach is grounded in a “maximum adherence to learner- 
centered” perspective, providing learners with more opportunities for autonomous knowledge 
construction (Gunwardena & McIsaac, 2004). Therefore, an effective indicator of learners’ satisfac-
tion with online courses is the learner-learner interaction method (Su & Guo, 2021). Aydin (2021) 
introduced the factors that affect SS with online education, and SSI is identified as a significant 
factor affecting satisfaction with online education.

3.3. Student-Content Interaction (SCI)
This refers to learners actively interacting with online learning content. Learning content is usually 
the basis for learning and teaching that learners and teachers expect to learn and form within the 
knowledge, attitudes, and values of a specific topic or area of study (UNESCO-IBE, 2013). In 
general, learning content is often defined as topics, concepts, behaviors, and facts (Kumar et al.,  
2021). Each learner must actively and continuously interact with learning content as much as 
possible, and further build their knowledge system by adding the newly learned knowledge to the 
previous cognition. Kumar et al. (2021) state, “E-learning content may further be categorized into 
learning content and website content.” “Learning content” refers to the provision of comprehen-
sive and accurate learning materials to learners. “Website content” refers to the learning content 
provided through the website, and learners can retrieve the required knowledge anytime and 
anywhere in a convenient way. The learning content provided online is a major factor affecting 
online learning services (Udo et al., 2011). Learner-content interaction is a significant enabler for 
learners to achieve their expected learning success; findings from Bervell et al. (2020) and Aydin 
(2021) suggest that SCI is a significant variable influencing online SS.

3.4. Student-Interface Interaction (SII)
SII refers to the interaction between learners and online media technology in the process of 
distance education (Hillman et al., 1994). SII occurs when learners use interfaces (Alhih et al.,  
2017). Online interactive technologies and diverse media provide online learning designers and 
participants with opportunities to discuss, communicate, and share learning content freely, and 
facilitate learners’ interactions with teachers, peers, and learning materials. Monson (2003) 
pointed out that the study of SII mainly focuses on two aspects: one is the learner’s ability to 
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master and operate the interface, and the other is the design content and use of the function of 
the online learning interface. Interfaces are often designed with learners in mind. More considera-
tion is given to usability and ease of use (Jiang et al., 2021; Monson, 2003).

SII has received less attention than the other three types of interaction because the concept and 
role of the interface are often overlooked in technology-mediated education (Wang & Tsai, 2016). 
In the last 10 years, the focus of education has gradually shifted to the importance of interfaces, 
as researchers have discovered that interfaces can respond to students (Luckin & Cukurova, 2019). 
Artificial intelligence has promoted breakthroughs in online education interface technology, and 
SII will play a more important role in online education in the future (Kumar et al., 2019). Bringula 
et al. (2018) propose a vision for the future of SII, suggesting that it will become one of the core 
themes in educational technology over the next 15 years, particularly serving as a key milestone in 
responding to global emergencies.

4. The purpose of the study
This study is based on prior research and focuses on four forms of online interactions, aiming to 
explore the impact of these four student-perceived qualities of online interactions (TSI, SSI, SCI, 
and SII) on international student interaction satisfaction (SS).

5. Research questions
This study aims to address the following four questions:

(1) How does the TSI influence the SS?

(2) How does the SSI influence the SS?

(3) How does the SCI influence the SS?

(4) How does the SII influence the SS?

6. Methodology

6.1. Participants
A total of 320 international students completed the survey entirely. Among them, 20 question-
naires had outliers (consistent responses across all questions), which we dealt with by directly 
removing them.

The participants in this study are from a Chinese university named after science and 
technology. In general, there is a significant gender gap in the male-to-female ratio in 
Chinese universities named after science and technology, with a much higher number of 
male students. Additionally, in terms of subject settings, there is a predominant focus on 
science and engineering, resulting in a much larger enrollment in these fields compared to 
other disciplines. Among the 300 valid samples, the sample size of males (208) is much higher 
than that of females (92), which accounts for 69.3%. The sample size of “Science and 
Engineering” (217) is much higher than that of other majors (83), accounting for 72.3%. The 
sample data largely aligns with the characteristics of Chinese universities specializing in 
science and technology.

6.2. Data collection
In this study, the questionnaire was shared in the class groups of international students through 
the international student educational affairs system. The sample data is stratified according to the 
cumulative learning time of international students in Chinese universities, including two layers: less 
than half a year and more than half a year. This study only sampled international students who 
had participated in online learning for more than half a year.
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6.3. Research instrument
This study adopts the widely used survey method (questionnaire survey) in quantitative research. 
The questionnaire for this study is derived from a well-established scale and adopts closed-ended 
questions. The questionnaire scale developed in the study by Wang et al. (2023) is based on six 
latent variables from their conceptual model, comprising a total of 33 measurement items. Among 
them, the latent variables that align with this study include PQ (with 15 measurement items) and 
SS (with 4 measurement items). The operational definitions of the four independent variables (IVs) 
and one dependent variable (DV) in this study are presented in Table 1:

7. Results
To address the research questions, this study utilized SPSS 26.0 for the analysis of the collected 
data. The analysis results encompass the assessment of the reliability and validity of the research 
instrument, as well as the findings of descriptive statistics analysis, correlation analysis, and 
multiple linear regression analysis.

8. Assessment of the reliability and validity of the questionnaire
Hair et al. (2011) pointed out that in addition to Cronbach’s alpha coefficient (CA), the reliability 
test method should also incorporate composite reliability (CR) to assess the internal consistency 
among various latent variables. The CA of each variable exceeds the critical value (0.7), and the CR 
of each variable is greater than 0.7 (See Table 2), which can determine the reliability of the 
questionnaire to be good (Hair et al., 2019). The three main parameters of convergent validity 

Table 1. Operational definitions
Latent variable Operational 

Definition
Number of 

measurement 
items

Reference

IV TSI The TSI considers 
five perspectives: 
questioning, 
answering, 
communication and 
discussion, 
organisation and 
management, and 
teacher evaluation.

5 Wang et al. (2023)

SSI The SSI considers 
four perspectives: 
questioning, 
collaborative 
learning, resource 
sharing, and peer 
evaluation.

4

SCI The SCI considers 
the difficulty, 
flexibility, and 
richness of online 
content.

3

SII The SII considers 
the responsiveness, 
simplicity, and 
comprehensiveness 
of the online 
interface.

3

DV SS Satisfaction 
evaluation of four 
forms of online 
interaction after 
participating in 
online courses.

4
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include factor loading, average variance extraction(AVE), and CR. The factor loading (>0.7), AVE 
value (>0.5), and CR (>0.7) of each measurement item (See Table 2) satisfy the reference value 
(Hair et al., 2011, 2017), which means that convergent validity of this questionnaire is better.

9. The results of descriptive statistics analysis
This study uses SPSS 26.0 to perform descriptive statistics on the five latent variables to under-
stand the respondents’ attitudes toward each latent variable. The perceived quality of students’ 
online learning interaction includes four latent variables (TSI, SSI, SCI, and SII). Among them, the 
lowest average score is the TSI, and the corresponding measurement item results (See Table 3) 
show that the online course teacher has the lowest score in the real-time answering question item. 
This seems to be related to the characteristics of online courses (the spatial and temporal 
separation between teachers and students). The average score of the SCI is the highest, which 
seems to be related to the continuous improvement and enrichment of online course resources.

Student satisfaction with online interaction includes 4 measurement items (See Table 3), namely 
SS1, SS2, SS3, and SS4. Students’ overall satisfaction with the online course learning interaction 
was above the average level, with the lowest mean score of the measurement item SS1, further 
indicating that students’ satisfaction with teacher-student interaction was low compared to the 
other three forms of online interaction.

10. The results of correlation analysis
Correlation analysis takes the Pearson coefficient as the most widely used test index, which is 
suitable for the preliminary test of the correlation between hypothesized variables. If there is an *  
in the upper right corner of the result, it means there is a relationship; otherwise, there is no 
relationship (Hauke & Kossowski, 2011). In this study, correlation analysis was used to investigate 
the correlation between TSI, SSI, SCI, SII, and SS. The specific analysis shows a correlation among 
TSI, SSI, SCI, SII, and SS (See Table 4).

Table 2. Reliability & validity of the questionnaire
Latent 
Variable

Items Factor 
loading

AVE CR CA

TSI TSI1 0.79** 0.597 0.881 0.881

TSI2 0.758**

TSI3 0.756**

TSI4 0.798**

TSI5 0.761**

SSI SSI1 0.753** 0.635 0.874 0.874

SSI2 0.81**

SSI3 0.808**

SSI4 0.814**

SCI SCI1 0.876** 0.751 0.9 0.9

SCI2 0.849**

SCI3 0.874**

SII SII1 0.784** 0.679 0.864 0.861

SII2 0.846**

SII3 0.84**

SS SS1 0.756** 0.59 0.852 0.851

SS2 0.781**

SS3 0.749**

SS4 0.787**
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11. The results of multiple linear regression analysis
This study uses SPSS26.0 software, takes TSI, SSI, SCI, and SII as IVs, SS as the DV, and chooses the 
“forced entry” strategy to perform multiple linear regression Analysis (in Tables 5, 6 , and 7).

The model successfully passed the F test (Sig=.000 < 0.05), indicating the meaningfulness of the 
research model (Giretti et al., 2021). The R2 value for the model is 0.285, which means that “TSI, 
SSI, SCI, and SII” can explain the reason for the change of the SS in “28.5%”. The variables are 
independent of each other from the Durbin-Watson value of the model (1.799). The VIF values in 
the model are all less than 5, which means that there is no collinearity problem and the model is 
better (Purwanto, 2021). The regression coefficient values of “SSI, SCI, and SII” are 0.283, 0.186, 
and 0.183, and they show significance at the level of 0.000 (p < 0.01), which means that “SSI, SCI, 
and SII” will produce a significant and positive influence on the SS. However, the Sig. value for TSI 
is 0.146, indicating it does not exert a significant and positive influence on SS (Giretti et al., 2021).

12. Discussion
The previous study has indicated that online interactive perceived quality is the most influential 
factor affecting student satisfaction with interactions (Wang et al., 2023). Building upon prior 
research, this study focuses on the four forms (TSI, SSI, SCI, and SII) of online interactive perceived 
quality to explore their impact on student satisfaction with online interactions.

The results of the descriptive analysis demonstrate that among the four forms of online inter-
active perceived quality, students expressed the lowest satisfaction with TSI. As pointed out by 
Ong and Quek (2023) in their research, most teachers in online courses face the challenge of how 
to engage students due to the inability to provide face-to-face supervision and guidance.

The results of multiple linear regression analysis reveal the impact of three IVs (SSI, SCI, and SII) 
on the DV (SS). SSI significantly and positively influences SS, which is consistent with the findings of 

Table 3. Descriptive statistics
Latent 
Variable

Items Mean SD Mean SD

TSI TSI1 3.40 1.31 3.40 1.17

TSI2 3.38 1.25

TSI3 3.27 1.36

TSI4 3.42 1.37

TSI5 3.50 1.30

SSI SSI1 3.46 1.38 3.54 1.48

SSI2 3.54 1.44

SSI3 3.63 1.44

SSI4 3.54 1.45

SCI SCI1 3.61 1.51 3.60 1.93

SCI2 3.54 1.54

SCI3 3.65 1.53

SII SSI1 3.51 1.44 3.45 1.81

SSI2 3.42 1.64

SSI3 3.43 1.49

SS SS1 3.42 1.57 3.47 1.55

SS2 3.51 1.44

SS3 3.45 1.55

SS4 3.48 1.44
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most related research (Aydin, 2021; Su & Guo, 2021). SCI positively and significantly affects SS, 
aligning with the findings of Bervell et al. (2020) and Aydin (2021). Aydin (2021) further empha-
sised in their study that SCI is the strongest predictor of SS and recommended researchers pay 
attention to this research finding. SII positively and significantly influences SS, similar to 

Table 4. Pearson Correlation analysis results
Correlations

TSI SSI SCI SII SS
TSI Pearson 

Correlation
1 .335** .346** .344** .302**

Sig. (2-tailed) .000 .000 .000 .000

N 300 300 300 300 300

SSI Pearson 
Correlation

.335** 1 .377** .370** .447**

Sig. (2-tailed) .000 .000 .000 .000

N 300 300 300 300 300

SCI Pearson 
Correlation

.346** .377** 1 .392** .392**

Sig. (2-tailed) .000 .000 .000 .000

N 300 300 300 300 300

SII Pearson 
Correlation

.344** .370** .392** 1 .388**

Sig. (2-tailed) .000 .000 .000 .000

N 300 300 300 300 300

SS Pearson 
Correlation

.302** .447** .392** .388** 1

Sig. (2-tailed) .000 .000 .000 .000

N 300 300 300 300 300

Correlation is significant at the 0.01 level (2-tailed). 

Table 5. Model summary
Model Summaryb

Model R R Square Adjusted 
R Square

Std. Error of 
the Estimate

Durbin- 
Watson

1 .543a .295 .285 4.22093 1.799

a. Predictors: (Constant), SII, TSI, SSI, SCI 
b. Dependent Variable: SS 

Table 6. Anova
ANOVAa

Model Sum of 
Squares

df Mean 
Square

F Sig.

1 Regression 2194.145 4 548.536 30.789 .000b
Residual 5255.785 295 17.816

Total 7449.930 299

a. Dependent Variable: SS 
b. Predictors: (Constant), SII, TSI, SSI, SCI 
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Laurillard’s et al. (2018) perspective. Therefore, In the field of online courses, the effects of these 
three factors become very apparent. Encouraging student-student interactions online, enhancing 
the diversity of online learning content, and promoting interaction between students and online 
learning interfaces all may contribute to improving student satisfaction with interactions. However, 
the IV (TSI)does not significantly and positively influence the DV (SS), which differs from the 
findings of most previous related studies (Alqurashi, 2019; Kuo et al., 2014). This could be because 
previous research did not explore the impact of different interaction forms on students’ interaction 
satisfaction from the perspective of interaction perceived quality.

13. Conclusion and future research
This study addresses the four proposed questions. The findings indicate that TSI does not sig-
nificantly and positively impact SS; SSI has a significant and positive influence on SS; SCI signifi-
cantly and positively affects SS; and SII has a significant and positive effect on SS. Thus, enhancing 
student satisfaction with online learning interactions requires to particular focus on the perceived 
quality of three types of interactions (SSI, SCI, and SSI). It is recommended that researchers of 
online courses and educators devise interactions that are more relevant to encourage student 
engagement in mutual assessment and collaborative learning. They should also strive to diversify 
the content uploaded to online learning platforms and organize it based on retrieval systems. 
Additionally, simplifying the functions of online learning interfaces as much as possible and 
providing learners with corresponding instructions or video operation guides is advised.

This study contributes to enriching research on international student satisfaction with online 
interactions, particularly by incorporating student-interface interactions into the study (Wang & 
Tsai, 2016). Furthermore, the research targets international students in Chinese universities, 
offering a fresh perspective on interactions in online international courses. Future research should 
further explore how student gender, majors, language proficiency, and interaction tools moderate 
the effects on perceived quality and satisfaction with online interactions.
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