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Abstract 

The aim of this research study was to analyze the internal structure and reliability of the 

Student Satisfaction Survey (SSS) in Peruvian university students. A total of 458 students 

participated (women = 69.9 %; Mage = 27.76 years; SDage = 4.41 years). The SSS was 

studied under confirmatory factor analysis (CFA) and exploratory structural equation 

modeling (ESEM). Regard the results, the original five-dimensional model obtained 

favorable fit indexes with ESEM, but the dimensions student-teacher interactions and 

student-student interactions overlap each other, so it was valued as a four-dimensional 

model that presented better psychometric evidence. Regarding reliability, an acceptable 

order of magnitudes was observed, both at the level of scores and construct. It can be 

concluded that the SSS has adequate psychometric properties. 

Keywords: satisfaction with online teaching; higher education; distance education; 

validity; reliability 

 

Resumen 

El objetivo de esta investigación fue analizar la estructura interna y confiabilidad de la 

Student Satisfaction Survey (SSS) en estudiantes universitarios peruanos. Participaron 

458 estudiantes (mujeres = 69.9 %; Medad = 27.76 años; DEedad = 4.41 años). La SSS se 

estudió bajo el análisis factorial confirmatorio (AFC) y el modelamiento exploratorio de 

ecuaciones estructurales (ESEM). Respecto a los resultados, el modelo original de cinco 

dimensiones obtuvo índices de ajuste favorables con ESEM, pero las dimensiones 

interacciones alumno-profesor e interacciones alumno-alumno se superponen entre sí, por 

lo que se valoró un modelo de cuatro dimensiones que presentó mejores evidencias 

psicométricas. La confiabilidad de las puntuaciones y de constructo presentan magnitudes 

aceptables. Se concluye que el SSS cuenta con propiedades psicométricas adecuadas. 

Palabras clave: satisfacción con enseñanza online; educación superior; educación a 

distancia; validez; confiabilidad 

 

Resumo 

O objetivo deste estudo foi analisar a estrutura interna e a confiabilidade da Student 

Satisfaction Survey (SSS) em estudantes universitários peruanos. Participaram 458 

estudantes (mulheres = 69,9 %; Midade = 27,76 anos; DPidade = 4,41 anos). O SSS foi 

estudado por meio de análise fatorial confirmatória (CFA) e modelação exploratória de 

equações estruturais (ESEM). Quanto aos resultados, o modelo original de cinco 
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dimensões obteve índices de ajuste favoráveis com ESEM, mas as interações entre as 

dimensões aluno-professor e aluno-aluno se sobrepõem, por isso, foi analisado um 

modelo quatro dimensões que apresentou melhor evidência psicométrica. A 

confiabilidade das pontuações e de construto apresentaram magnitudes aceitáveis. 

Conclui-se que o SSS possui propriedades psicométricas adequadas. 

Palavras-chave: satisfação com ensino online; ensino superior; educação a distância; 

validade; confiabilidade 
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The COVID-19 pandemic introduced abrupt changes in different areas of people's 

lives, and one of those that suffered the direct impact was the field of education. In this 

sense, the managers of educational institutions had to quickly adapt to the new demands 

to provide alternatives that guarantee the continuity of the educational processes. In this 

way, the online teaching modality was adopted by universities and all educational and 

administrative processes migrated to a digital interface. 

Even before the pandemic, online teaching had already gradually gained greater 

prominence in the panorama of Peruvian higher education, in line with new pedagogical 

trends linked to the integration of information and communications technologies (TIC, in 

Spanish; Dominguez-Lara et al., 2022). However, doubts about the quality of the 

educational processes in online teaching were expressed through the results of the 

licensing and accreditation process of educational quality by the National 

Superintendence of Higher Education (SUNEDU, in Spanish), which is the governing 

body of evaluation of universities within the framework of the university reform in Peru. 

As a product of the aforementioned process, the operating license was denied to 48 out 

of the 140 universities that submitted to the evaluation process because they failed to 

demonstrate compliance with basic quality conditions (Benites, 2021), and many of these 

universities offered online teaching programs. In this way, the effects of the pandemic in 

the Peruvian educational field emerged in a context in which the university reform was 

underway and revealed a series of institutional problems, where online teaching was not 

a priority for higher education institutions.  

In this scenario, universities faced many challenges for developing online 

education during the State of Health Emergency, and after it. Thus, some of the obstacles 

were related to the lack of access to technological devices or a stable internet connection 

by students and professors (Álvarez et al., 2020), while other limitations were associated 

with the skills required to the educational actors. On the one hand, the students were 

required to assume a more active and autonomous role in their own learning process, 

which, combined with the stress of a pandemic context, made them more emotionally 

vulnerable (Moreta-Herrera et al., 2022); and on the other hand, professors were forced 

to use and master TIC quickly, integrating them into their instructional activities after a 

brief training, and sometimes intuitively. 

Despite these drawbacks, the effects of the pandemic made it possible to reflect 

on new ways of learning and teaching, in line with technological advances, and 

identifying a valuable opportunity for pedagogical reinvention and modernization of the 

university (Watermeyer et al., 2020). All this because many university students prefer 

online education motivated by the facilities it offers when articulating academic, work 



Satisfaction with online teaching in university students 

______________________________________________________________________________________________ 

3 

and family life (Waters & Russell, 2016), being an effective mechanism to shorten the 

gaps in access to higher education. (Kong et al., 2017). Therefore, universities must 

generate quality online education proposals and prepare students and their professors for 

a world integrated with technology (Sánchez-González & Castro-Higueras, 2022), given 

that blended learning (b-learning) combines both aspects, that is, face-to-face and online 

activities (Eryilmaz, 2015). 

In this scenario, it is important to know the perspective of the university students 

since it has been shown that the success of an online education program is associated with 

their satisfaction (Kang & Park, 2022; Pham et al., 2019; Teo, 2010). This aspect is crucial 

to effective learning and is directly related to academic performance, retention, 

motivation and commitment to learning (Basith et al., 2020; Pham et al., 2019; Teo, 2010; 

Ye et al., 2022), aspects which, in turn, are associated with greater student autonomy 

(Vergara-Morales et al., 2022). For this reason, educational managers have the obligation 

to systematically evaluate learners’ satisfaction with educational processes as it is known 

that the university is an environment that generates various challenges for the student, 

whether at an academic, social, emotional and institutional level (Gravini-Donado et al., 

2021). 

From a classical perspective, user satisfaction is defined as an indicator of the 

distance between a comparison standard and the perceived performance of the good or 

service being evaluated (Oliver, 1980). In the academic field, student satisfaction refers 

to the value judgment about the fulfillment of their expectations, needs and demands 

during their educational experience (Bernard et al., 2009), although it has also been 

defined as the short-term attitude that is produced by the evaluation of your experience 

with the educational service received (Onditi & Wechuli, 2017). 

Therefore, the study of student satisfaction in online learning environments is of 

growing interest because it influences the effectiveness of teaching and the development 

of instructional materials (Khan & Iqbal, 2016), mainly because its dynamics are different 

from that of face-to-face learning and must be valued according to those characteristics. 

Considering this will allow us to have useful information to design new online subjects 

and guide the improvement of teaching performance, as well as the learning content and 

the general quality of academic programs. This is relevant because, despite the advantages 

of online teaching (elimination of physical distances, time flexibility, among others), 

some limitations were identified (interpersonal communication problems, little 

cooperation from professors or virtual tutors, absence of direct contact, among others) 

that make it difficult for students to adapt (Díaz et al., 2013) and, consequently, harm 

academic performance and encourage dropout. 

Similarly to face-to-face education, online education, is based on the interactive 

processes between participants. Thus, Moore and Kearsley (2005) point out that the 

effectiveness of teaching-learning will depend on the nature of this interaction and how 

it could be favored through a technological means (Moore, 2007). In this way, Moore 

(1993, 1997) describes a set of relations that also appear in online education when 

students and professors are distanced by space and time, highlighting three types of 

interactions for effective learning. 

The first interaction is learner-content, referring to the students’ relations with the 

contents of the modules or learning units, the lessons and learning activities of the 

subjects, including readings, projects, videos, websites, among others, which lead to 

changes in understanding, perception and cognitive structure and significantly influence 

satisfaction with online teaching (Kuo, 2014). 
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The second interaction is learner-instructor, which implies a bidirectional relation 

between the student and the instructor whose function is to receive and give feedback, 

clarifying content and clearing doubts through fluid communication that facilitates and 

motivates learning (Yılmaz & Karataş, 2017), and is a significant predictor of satisfaction 

in synchronous classes (Kuo et al., 2014). 

The third interaction is learner-learner, which refers to the bidirectional relation 

between students in order to share and learn cooperatively through different means such 

as discussion forums, emails or social networks, thus creating a collaboration between 

peers (Moore, 1993). This interaction is cognitive and social in nature and is important 

because it creates a sense of community (Shackelford & Maxwell, 2012) and enhances 

learning. 

A fourth type of interaction is the so-called learner-technology interaction, 

proposed after the original three (Hanna et al., 2000; Palloff & Pratt, 2001), and refers to 

the communication between the student and the learning virtual environment, which 

implies knowing how to use virtual tools, as well as having the appropriate technological 

skills. This type of interaction focuses on the student's relations with the technological 

means and devices necessary to develop the educational program, considering aspects 

like the comfort and functionality of tools such as laptops, Internet, software or 

educational platforms, among others (Strachota, 2003).  

The available evidence indicates that these types of interaction are relevant to 

student satisfaction and performance (Alqurashi, 2019; Basith et al., 2020; Kuo et al., 

2013), highlighting some aspects associated with online teaching, such as: the design and 

content of the subjects, information accessibility on the virtual platform, the ease of 

interaction with the professor (Martín-Rodríguez et al., 2015), the interactions between 

students, administrative management and academic activities related to the procedural 

contents of the subjects (Nortvig et al., 2018). Furthermore, different studies emphasize 

students' preference for the synchronous modality of class delivery, which provides the 

opportunity to ask questions, debate and reflect in real time, complemented by 

asynchronous access to subject information and to the class recordings (Amir et al., 2020; 

Chung et al., 2020; Ramo et al., 2021). 

According to the panorama presented, the evaluation of interactions in online 

learning environments and satisfaction with them is important, although the measurement 

instruments available present some flaws or methodological limitations that prevent valid 

and reliable use in certain aspects. For example, some instruments present only reliability 

reports (e.g., Baturay, 2011) and in other works this indicator is complemented only with 

expert opinion (e.g., Wei et al., 2015), but do not have an analysis of the internal structure 

of the instrument that allows the constructs to be differentiated from a factor-analytical 

perspective. 

There are other instruments that do not present the procedural omissions of the 

previously mentioned studies. For example, a recently created scale (Yılmaz & Karataş, 

2017) bases its hypothetical internal structure on Moore's approach (1993), but the 

methodological decisions in its construction are questionable since the use of principal 

components analysis overestimates the magnitude of factor loadings and deciding the 

number of factors using the Eigen value greater than unity criterion suggests extracting a 

greater than optimal number of factors (Lloret-Segura et al., 2014). Furthermore, the use 

of the same sample for both exploratory and confirmatory analysis is a not recommended 

practice because it provides inconclusive results (Pérez-Gil et al., 2000). 

Another instrument available is the Student Satisfaction Survey (SSS; Strachota, 

2003, 2006), which evaluates the dialogic components of interactions in the teaching-

learning process based on the approaches of Moore and Kearsley (2005), complemented 
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with the interaction between the learner and the technology and a dimension of general 

satisfaction. Among the advantages offered by the use of the SSS is that it can be 

applicable to all educational levels of higher education from a multidimensional 

theoretical perspective without including a large number of items. The SSS presents 

adequate psychometric properties, including validity evidence based on item content and 

an analysis of its internal structure through factor analysis, although under an exploratory 

approach. 

Numerous works have used the SSS to directly measure dialogic interactions 

based on student satisfaction, both in online learning environments and in mixed 

environments (Mbwesa, 2014; Mohamed, 2021; Torrado & Blanca, 2022). For example, 

in research conducted with a university population in online and blended learning, it was 

measured how interactions in blended and online learning environments affected learning 

outcomes measured by student satisfaction and grades. The findings showed that the 

interaction that affected the learning results was the learner-content dyad, and the 

importance of the learner-instructor and learner-learner interaction in online learning 

environments was also highlighted (Ekwunife-Orakwue & Teng, 2014). In another study, 

the relations between academic self-efficacy, computer self-efficacy, previous experience 

and satisfaction with online learning were investigated, and a significant direct relation 

was found between academic self-efficacy and satisfaction with online learning (Jan, 

2015). On the other hand, the influence of transactional dialogic interaction on learners’ 

satisfaction in a multi-institutional mixed learning environment was analyzed, and 

significantly positive effects of transactional interaction on satisfaction in mixed learning 

environments were found (Best & Conceição, 2017). 

In this sense, the purpose of this work was to analyze the psychometric properties 

of the SSS in Peruvian university students in an online teaching context. On the one hand, 

the internal structure was examined using the exploratory structural equation modeling 

(ESEM) and on the other hand, the internal consistency of the scale was studied. This 

study is justified at a theoretical level because it will help understand the satisfaction 

structure with online teaching in Peruvian students given that the approach to this 

construct is emerging in Peru, and despite the fact that there are some pre-pandemic 

studies (e.g., Vásquez -Pajuelo, 2019), the psychometric properties of the instruments 

used are not clearly presented, which it does not allow satisfactory conclusions to be 

obtained. Likewise, at a practical level, institutions will be provided with an instrument 

that evaluates the dialogic interactions involved in the online teaching-learning process 

and that provides useful information on the areas that need to be improved through the 

design of learning environments that allow taking advantage of the available resources 

(Hanson et al., 2016; Magadán-Díaz & Rivas-García, 2022). 

Finally, at a methodological level, although the validity evidence obtained in 

pioneering studies under an exploratory approach represents a good starting point 

(Strachota, 2003, 2006), it is necessary to analyze the scale under contemporary 

approaches that provide more information such as the ESEM (Asparouhov & Muthén, 

2009). The ESEM provides the usual fit indices to evaluate the model in a similar way to 

the confirmatory factor analysis, but it also provides a complete estimate of the factor 

loadings (main and secondary ones) in the same way as the exploratory factor analysis, 

in addition to providing a more accurate estimate of the interfactor correlations 

(Asparouhov & Muthén, 2009), which would improve the understanding of this construct. 

However, although some works use confirmatory analysis (e.g., Yılmaz & Karataş, 

2017), this approach assumes that the items only receive influence from their theoretical 

factor, leaving aside the other factors involved in the measurement model, which would 

represent an inconvenience when carrying out the analyzes (Marsh et al., 2014), since 
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measures of complex constructs (such as satisfaction) usually have items with cross-

loadings on other factors, and if they are not specified, even insignificant factor loadings 

(≈ .10) will negatively affect the model (Asparouhov et al., 2015). 

 

Method 

 

Design 

This is an instrumental design (Ato et al., 2013) oriented to the analysis of 

psychometric properties of the Student Satisfaction Survey (Strachota, 2006). 

 

Participants 

458 Peruvian university students (69.9 % women; 31.1 % men) from various 

university degree courses of private institutions participated. The age ranged between 17 

and 56 years old (M = 27.76; SD = 4.41), the majority were single (90.6 %), and more 

than half used the Internet more than 20 hours a week (52.2 %), while only 4.4 % did it 

less than five hours a week. The type of sampling was chosen for convenience since it 

considered accessibility and availability at a given time or the willingness to participate 

(Etikan, 2016) given the restrictions in force in Peru due to confinement during a health 

emergency. 

 

Instrument 
Student Satisfaction Survey (SSS; Strachota, 2006). This is a 25-item self-report 

scale with four response options (from completely disagree to completely agree) that 

evaluates general satisfaction with online teaching (e.g., “I would like to take other 

courses with the same learning environment”), as well as with different dimensions of 

interaction within that teaching context such as learner-content interactions (e.g., “The 

assignments or projects in those courses have facilitated my learning”), learner-instructor 

interactions (e.g., “I have received timely comments from my professors”) , learner-

learner interactions (e.g., “In the courses I have been able to share my point of view with 

other students”), and learner-technology interactions (e.g., “Computers are of great help 

for learning”). 

 

Procedure  

The data was collected within the framework of a project focused on satisfaction 

with online education during the COVID-19 pandemic and was developed according to 

ethical recommendations of the American Psychological Association and the Declaration 

of Helsinki. 

Authorization was requested from the creator to translate the instrument, which 

was done based on specialized literature (Muñiz et al., 2013). The first stage consisted of 

the translation from English to Spanish. It was then given to ten psychology students who 

assessed the clarity of the items and there were no problems understanding their content. 

A Google forms link was sent to students between June and August 2021. The 

form contained the informed consent that had the title and description of the study, as 

well as the voluntary and anonymous nature of participation, which could be withdrawn 

whenever they wanted, and the confidential treatment of the data. 
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Data analysis 

The five-factor original structure was analyzed using confirmatory factor analysis 

(CFA) and ESEM (Asparouhov & Muthén, 2009) because there are no studies that 

provide other measurement models. The analysis was carried out with the Mplus version 

7 program (Muthén & Muthén, 1998-2015).  

Skewness and kurtosis values between -2 and +2 would indicate a distribution 

approximate to the univariate normality of the items (Gravetter & Wallnau, 2014), and 

the multivariate normality with the Mardia coefficient (G2 < 70). Regarding the structural 

analysis, the WLSMV estimation method was used since it is oriented to ordinal items 

(Li, 2016a, 2016b), and based on the polychoric matrix correlation. The model analyzed 

with CFA and ESEM was assessed with the CFI (> .90; McDonald & Ho, 2002), the 

RMSEA (< .08; Browne & Cudeck, 1993), also considering the upper limit of its 

confidence interval (<. 10; West et al., 2012), and the WRMR (< 1; DiStefano et al., 

2018). In the same way, in both the CFA and the ESEM, the convergent internal validity 

was analyzed with the average variance extracted (AVE > .37; Rubia, 2019) and with the 

magnitude of the factor loadings (λ >. 60; Dominguez-Lara, 2018a), as well as the 

discriminant internal validity if the square root of the AVE (√AVE) is greater than the 

interfactor correlation (ϕ) between two dimensions. 

Regarding the CFA, interfactor correlations greater than .90 suggest factor 

redundancy (Brown, 2015). In relation to the ESEM, the oblique target rotation (ε = .05; 

Asparouhov & Muthén, 2009) was used, which freely estimates the main and secondary 

factor loadings, which were specified as close to zero (~0), to finally calculate the factor 

simplicity index (FSI) to assess its relevance. In that sense, an FSI above .70 is expected, 

which means that the item is influenced by a single factor (Lara et al., 2021). 

On the other hand, the reliability of the scores (α > .70; Ponterotto & Charter, 

2009) and of the construct (ω > .70; Hunsley & Marsh, 2008) was estimated, and whether 

the difference between coefficients is less than |. 06| (Δω-α) is not considered significant 

(Gignac et al., 2007). In this way, and given that it is desirable that the results of the SSS 

be configured as a profile, the reliability of the difference between two scores (ρd) was 

analyzed, which examines the degree to which the difference between two scores is 

explained more by the true variance than the error variance, so acceptable values (> .70) 

would indicate that the profile configuration provides relevant information (Dominguez-

Lara, 2018b; Muñiz, 2003). 

 

Results 

 

The items present a magnitude of skewness and kurtosis that allow a reasonable 

approximation to univariate normality (Table 1), but not to multivariate normality (G2 = 

291.775). 
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Table 1 

Descriptive statistics of the items of the Student Satisfaction Survey 

 M SD g1 g2 

Item 1 3.120 0.805 -0.802 0.379 

Item 2 3.090 0.793 -0.743 0.354 

Item 3 3.028 0.800 -0.592 0.004 

Item 4 3.046 0.760 -0.677 0.477 

Item 5 3.096 0.751 -0.782 0.782 

Item 6 2.924 0.797 -0.565 0.095 

Item 7 2.904 0.885 -0.573 -0.297 

Item 8 2.742 0.919 -0.437 -0.573 

Item 9 3.020 0.756 -0.583 0.284 

Item 10 2.945 0.836 -0.663 0.084 

Item 11 2.972 0.784 -0.635 0.295 

Item 12 2.902 0.843 -0.627 0.000 

Item 13 3.004 0.805 -0.716 0.336 

Item 14 2.817 0.835 -0.505 -0.160 

Item 15 2.876 0.810 -0.538 -0.002 

Item 16 2.895 0.920 -0.502 -0.559 

Item 17 2.897 0.898 -0.581 -0.331 

Item 18 3.087 0.808 -0.635 -0.060 

Item 19 3.146 0.787 -0.778 0.361 

Item 20 3.212 0.740 -0.848 0.784 

Item 21 2.969 0.815 -0.553 -0.077 

Item 22 2.911 0.944 -0.573 -0.539 

Item 23 2.972 0.814 -0.584 0.000 

Item 24 2.935 0.840 -0.612 -0.035 

Item 25 2.703 0.992 -0.364 -0.883 

Note. M: Mean; SD: Standard Deviation; g1: skewness; g2: kurtosis- 

 

The evaluation of the five-factor model provides favorable fit indices, both for the 

CFA approach (CFI = .959; RMSEA = .074, CI 90 % .069, .079; WRMR = 1.217) and 

for the ESEM (CFI = .977; RMSEA = .067, CI 90 % .061, .073; WRMR = 0.672), as well 

as mostly adequate factor loadings (> .50). Nevertheless, in the CFA a high interfactor 

correlation is observed between the dimensions learner-instructor interactions and 

learner-learner interactions (> .90), which in turn exceeds the root of the AVE of the two 

factors, indicating absence of discriminant internal validity. This situation stands out in 

the analysis with the ESEM approach in which four of the five items of the dimension 

learner-instructor interactions present factorial complexity since the dimension learner-

learner interactions also influences them significantly, and item six (“In the courses, the 

professors have been active members of the discussion groups that offer guidance to our 

discussions”) has factorial complexity with the dimension learner-content interactions 

(Table 2). In that case, the dimensions involved were merged and analyzed again using 

ESEM.  
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Table 2 

CFA and ESEM of the Student Satisfaction Survey: five-factor model 

 CFA  ESEM 

 F1 F2 F3 F4 F5  F1 F2 F3 F4 F5 FSI 

Item 1 .783      .769 -.020 -.043 .007 .091 .978 

Item 2 .829      .786 -.068 .024 -.047 .147 .944 

Item 3 .864      .695 .147 -.115 -.025 .215 .822 

Item 4 .881      .758 .039 .054 .133 -.036 .951 

Item 5 .796      .843 -.009 .126 .104 -.216 .884 

Item 6  .745     .385 .344 .120 -.013 .057 .556 

Item 7  .725     .201 .408 .270 .031 -.010 .547 

Item 8  .746     -.039 .408 .318 .076 .170 .525 

Item 9  .883     .051 .566 .187 .186 .132 .731 

Item 10  .767     .013 .346 .292 .168 .136 .445 

Item 11   .837    .025 .429 .386 -.006 .175 .536 

Item 12   .860    .114 .096 .593 -.074 .245 .759 

Item 13   .873    .131 .090 .697 .004 .079 .924 

Item 14   .750    -.005 .088 .821 .044 -.076 .972 

Item 15   .789    .053 .166 .553 .188 -.020 .783 

Item 16    .875   .012 -.303 .229 .803 .102 .765 

Item 17    .859   -.015 -.227 .152 .780 .142 .833 

Item 18    .806   .098 .076 -.054 .839 -.111 .948 

Item 19    .837   .024 .311 -.163 .861 -.107 .813 

Item 20    .866   .009 .196 -.213 .749 .171 .792 

Item 21     .901  .089 .164 .071 .055 .642 .883 

Item 22     .839  -.013 -.048 -.039 .231 .756 .890 

Item 23     .920  .099 .099 .036 -.016 .786 .959 

Item 24     .929  .104 .026 .002 -.022 .875 .981 

Item 25     .797  -.022 -.073 .095 .084 .753 .954 

AVE .691 .601 .677 .721 .773  .596 .178 .393 .651 .587  

√AVE .831 .775 .823 .849 .879  .772 .422 .627 .807 .766  

 F1 F2 F3 F4 F5  F1 F2 F3 F4 F5  

F1 1      1      

F2 .806 1     .537 1     

F3 .739 .901 1    .573 .473 1    

F4 .633 .655 .592 1   .554 .373 .461 1   

F5 .771 .777 .755 .722 1  .664 .423 .577 .625 1  

Note. F1: learner-content interactions; F2: learner-instructor interactions; F3: learner-

learner interactions; F4: learner-technology interactions; F5: general satisfaction; FSI: 

Factor Simplicity Index; AVE: Average Variance Extracted. 
 

In this way, the fit indices of the four-dimensional model were adequate 

(CFI = .962; RMSEA = .081, CI 90 % .075, .087; WRMR = 0.895), although item 6 

maintained complexity with the dimension learner-content interactions, and item 14 (“In 

the courses I have received timely comments from other students”) was established as a 
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Heywood case (λ > 1). By eliminating the two mentioned items, the fit improved 

(CFI = .968; RMSEA = .081, CI 90 % .075, .088; WRMR = 0.849), observing adequate 

factor loadings (λ > .60), sufficient factorial simplicity (FSI > .70), convergent internal 

validity (AVE > .50) and discriminant internal validity (√AVE > ϕ) (Table 3).  

 

Table 3 

ESEM and reliability of the Student Satisfaction Survey: four-factor model 

 F1 F2 F3 F4  FSI 

Item 1 .759 -.060 .008 .125  .960 

Item 2 .761 -.025 -.049 .188  .924 

Item 3 .708 .031 -.012 .182  .922 

Item 4 .736 .086 .116 -.003  .954 

Item 5 .775 .108 .076 -.132  .932 

Item 7 .137 .696 -.006 -.111  .925 

Item 8 -.097 .786 .029 .024  .979 

Item 9 .051 .776 .141 -.056  .949 

Item 10 -.021 .688 .119 .008  .963 

Item 11 -.035 .868 -.054 .023  .992 

Item 12 .022 .737 -.139 .212  .869 

Item 13 .028 .820 -.092 .081  .971 

Item 15 -.016 .725 .106 -.035  .971 

Item 16 -.155 .032 .783 .240  .855 

Item 17 -.177 .019 .788 .254  .836 

Item 18 .109 .027 .817 -.112  .955 

Item 19 .161 .073 .843 -.206  .884 

Item 20 .154 -.053 .755 .059  .938 

Item 21 .125 .265 .049 .546  .733 

Item 22 .050 -.078 .251 .720  .854 

Item 23 .159 .134 -.002 .708  .902 

Item 24 .157 .044 -.003 .813  .952 

Item 25 -.006 .067 .095 .715  .968 

AVE .56 .584 .637 .504   

√AVE .748 .764 .798 .706   

F1 1      

F2 .730 1     

F3 .540 .586 1    

F4 .594 .674 .579 1   

Note. F1: learner-content interactions (items 1-5); F2: learners-instructor interactions 

(items 7-13, 15); F3: learner-technology interactions (items 16-20); F4: general 

satisfaction (items 21-25); FSI: Factor Simplicity Index; AVE: Average Variance 

Extracted. 

 

With respect to reliability, acceptable magnitudes are seen (> .80), while the 

reliability of the differences indicates that the profile resulting from the evaluation with 

the SSS is interpretable (Table 4). 
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Table 4 

Reliability of the Student Satisfaction Survey: four-factor model 

 F1 F2 F3 F4 

Reliability     

ω .864 .918 .897 .830 

α .880 .898 .880 .909 

Δω-α -.016 .020 .017 -.079 

Reliability of the 

differences     

F1 1    

F2 .650 1   

F3 .730 .745 1  

F4 .685 .690 .707 1 

Note. F1: learner-content interactions; F2: learners-instructor interactions; F3: learner-

technology interactions; F4: general satisfaction; ω: omega coefficient; α: alpha 

coefficient. 

 

Discussion 
 

Considering that online teaching in the university environment is increasingly 

common, the measurement of student satisfaction emerges as a priority task to assess the 

effectiveness of these educational processes since it is a complex construct that involves 

many factors, such as communication, student participation in online discussions, 

flexibility, workload, technological support and professor’s pedagogical skills, among 

others. Therefore, it is crucial to have measurement instruments that are appropriate to 

each cultural context to measure it, and therefore, the purpose of this research was to 

analyze the internal structure and reliability of the Student Satisfaction Survey (SSS) in 

Peruvian university students. 

Although the analysis carried out on the internal structure of the SSS indicates 

that most of the dimensions are robust, an overlap is suggested between the original 

dimensions called learner-instructor interactions and learner-learner interactions, both 

with the CFA, by presenting an interfactor high correlation, as with the ESEM, due to the 

high factorial complexity observed. This implies that interactions with professors and 

students are perceived as part of the same situation, that is, as an interaction within the 

class context, which supports a satisfactory experience with the content (Kuo et al., 

2014)), thus a sense of community among students (Shackelford & Maxwell, 2012), due 

to the importance of interaction between class actors (learners and professor) in online 

classes (Ekwunife-Orakwue & Teng, 2014). 

Despite the scarcity of studies that explore the psychometric properties of the SSS 

in Spanish-speaking countries, the results found are comparable with those of Torrado & 

Blanca (2022), in which favorable evidence was found for the five-factor model, although 

some important indicators that inform the differentiation of the factors are not reported, 

such as the values of the interfactor correlations and the values of the AVE. In any case, 

the findings of the present study correspond to the way in which the types of interaction 

are manifested in synchronous online education and can be interpreted from the theory of 

transactional distance (Moore, 1993, 1997, 2007). In effect, the interaction that occurs 

between students in online teaching is different from that which occurs face-to-face 

(Thurmond & Wambach, 2004), especially in the synchronous modality, in which said 
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interaction depends largely on the learner-instructor interaction, as teamwork will be 

carried out whenever the professor develops a teaching methodology that promotes 

collaborative learning, providing opportunities for students to exchange information to 

carry out academic tasks and fostering a sense of learning community (Alqurashi, 2019; 

Basith et al., 2020; Shackelford & Maxwell, 2012; Thurmond & Wambach, 2004). On 

the other hand, unlike what happens in a face-to-face classroom, the learner-instructor 

interaction in the virtual environment no longer takes center stage and the instructor 

becomes a facilitator of learning, hence the interactions between students and the 

interaction with the instructor are perceived as part of the same component. Previous 

studies have already pointed out how these two types of interaction differ from others 

because they significantly strengthen the learners’ sense of belonging with respect to their 

learning community (Luo et al., 2017). 

Likewise, during the process of analyzing the internal structure of the SSS, two 

items were eliminated. The first of these was item 6 (“In the courses, professors have 

been active members of the discussion groups that offer guidance to our discussions”), 

probably because due to the migration to virtual environments and the predominance of 

online classes, the number per classroom doubled or tripled, which would have prevented 

more personalized attention from professors. For its part, item 14 (“In the courses I have 

received timely comments from other students”) is probably not representative because 

there are currently other means to communicate with other students (e.g., social 

networks), unlike the time in which the scale was created with communication between 

students focused on the platform used by the institution or the synchronous class. 

With respect to reliability, the alpha and omega coefficients reached adequate 

values (Hunsley & Marsh, 2008; Ponterotto & Charter, 2009). Therefore, it is suggested 

that the SSS is a reliable instrument, just like reported in previous studies that evaluate 

satisfaction with online teaching (Strachota, 2006; Torrado & Blanca, 2022). 

Furthermore, reliability of the difference between two scores provides evidence that the 

SSS can configure an integrated assessment profile of satisfaction with teaching and not 

only report separately on each dimension of the construct (Dominguez-Lara, 2018b). 

Regarding the practical implications of the study, the SSS can be used to measure 

the students’ satisfaction who study online and based on the results, useful information 

can be obtained about the strengths and weaknesses of said educational programs in a 

way that guidelines and improvement strategies that promote an optimal learning 

environment can be implemented. In the same way, the scores derived from the SSS can 

be considered as indicators of the effectiveness of online courses, providing more 

information for the decision-making of educational managers (Chen & Tat Yao, 2016; 

Palmer & Holt, 2009). 

However, despite the implications and strengths of this study, it is not exempt 

from some limitations that should be mentioned. Firstly, the type of sampling was 

convenience, and therefore, the results may not be representative of the entire population. 

Secondly, the study was limited to the response of the self-report scale, which could raise 

potential problems related to social desirability bias, but as it was an anonymous and 

online evaluation, this bias is likely to be attenuated (Larson, 2018). Thirdly, the scaling 

of the items into four response options could be reviewed in subsequent studies given that 

it could sometimes affect the psychometric properties (Donnellan et al., 2023). Finally, 

the convergent and predictive validity of the scale was not evaluated. Despite these 

limitations, the study provides a psychometric basis regarding the internal structure of the 

SS for an adequate measurement of satisfaction with online teaching. 

Thus, it is recommended to replicate the study to explore whether the original 

dimensions that reflect the interaction between learners and professors are really 



Satisfaction with online teaching in university students 

______________________________________________________________________________________________ 

13 

redundant, and to analyze whether the amount of options proposed by the original author 

(four) provides better psychometric parameters than another number of alternatives. 

Likewise, it is recommended that future research use probability sampling techniques to 

obtain a more precise estimate. Future studies should examine the association of SSS with 

other variables with the aim of expanding the validity evidence. 

It is concluded that the SSS presents a four-dimensional structure and adequate 

reliability indicators. 
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