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After the outbreak of novel coronavirus (COVID-19) in late December 2019, in an attempt to mitigate its development, the decision to close institutions around the world was made. To continue imparting education and delivering the learning material to their students, many institutions adopted for digital or E-learning. To support those institutions attempting to digitize their learning during this pandemic, the main aim of this study is to examine the students’ accessibility to and success of E-learning portals. Using the DeLone and McLean (D&M) Model, the study explains the differences between female and male students’ accessibility to E-learning portals. This study compares female and male student groups regarding the usage of the E-learning portal in the higher education context. Using an online google survey, the data were collected from 254 students, including males and females. The study utilized PLS-SEM to perform a multi-group analysis examining female and male student groups. The study found a significant and direct relationship of e-service quality with system use and user satisfaction for females and male student groups. System quality also supported the relationship with user satisfaction. The study further revealed a significant and positive relationship between system use and user satisfaction with E-learning portal success for females and male student groups. This study also concluded that insignificant difference exists in using the E-learning portal between female and male student in higher education institutions.
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1 INTRODUCTION
The outbreak of the COVID-19 was first identified in late December 2019 in Wuhan, one of China’s nine most populous cities. The World Health Organization (WHO) declared COVID-19 a pandemic on March 11, 2020 (Huang et al., 2020). As of late December 2019, there were at least 266 recorded cases of the disease in Hubei, China. However, as Wuhan is the business hub and significant rail interchange, the virus spread to other major cities in China. By mid-January 2020. COVID-19 had spread across borders between people through direct or indirect contact or contaminated surfaces and objects (Chaplin, 2020). The pandemic outbreak has had overarching consequences beyond the spread of the disease itself, including quarantine leading to economic, political, cultural, and social disruptions. The impacts on the education system brought about the closure of schools, colleges, and universities worldwide. The closure disrupted the learning processes of more than 1.6 children across the globe (United Nations, 2020).
Like other nations, the government of Afghanistan announced the closure of all private and public higher education institutions (HEIs) across the country from March 14 to April 17, 2020, which was later extended to late May 2020 (UNDP Afghanistan, 2020). This crisis stimulated innovative approaches within the education system. To curb educational impact during the pandemic, various means of distance education, including radio, television, taking learning packages home, and online learning networks, have been used (Warangadinata et al., 2020). With the distinctive rise of e-learning, technology has been the most critical lifeline for education worldwide, where teaching and learning take place on digital platforms. Technology-based learning covers the term e-learning that includes learning through various electronic educational technologies and online networks that aim to facilitate the independent learning of students (Basak et al., 2018).
Most universities worldwide offer some type of online courses for their students on and off campuses during this pandemic. In Afghanistan, the Ministry of Higher Education (MoHE) issued several guidelines for operations during COVID-19 time. Consistent with these guidelines, many private and public universities started online courses from late March 2020 (Aljazeera English, 2020).
In terms of the use of technology and web environment for e-learning, authors have emphasized on considering the gender as the differences exist in their learning style (Garland and Martin, 2005; Cuadrado-García et al., 2010; Hung et al., 2010). However, previous studies have shown inconclusive findings on the gender and e-learning. For instance, on the one hand, studies have demonstrated that gender has a profound impact on the success of e-learning portals as females and males differ in their use of technology and satisfaction (Lu and Chiou, 2010; He and Freeman, 2014; Ramírez-Correa et al., 2015). On the other hand, some research studies suggest that gender has no effect on satisfaction or attitudes towards e-learning (Cuadrado-García et al., 2010; Hung et al., 2010), or on teaching results (Kay and Knaack, 2008; Chu and Chu, 2010). These inconsistent findings with regards to the relationship between gender differences and e-learning call for further research to validate if gender difference affect the e-learning portal (ELP) success in the higher education context of Afghanistan. In addition, authors have noted lack of gender related research in the field of web-based learning (Ramírez-Correa et al., 2015). Thus, exploring the success of the e-learning platform from both female and male universities’ students’ perspectives is essential. To fill this need, this comparative study examines if the usage of female and male university students of the E-learning platform is different during the pandemic.
In this study, the D&M model was tested on female and male university students in Afghanistan. Many private universities and some public universities have been offering online and blended education options in Afghanistan. The present study emphases the satisfaction of the female and male users (students) and e-learning system usage leading to e-learning portal success in Afghan universities. Many scholars have claimed that user satisfaction and e-learning system usage are significant determinants of ELP success (Cidral et al., 2018; Selvaraj 2019). Giving centrality to ELP success, this study considers students enrolled in Afghan universities currently using the E-learning portals. Based on research, a knowledge gap exists in e-learning systems literature after the pandemic and closure of HEIs. The study investigated the effect of e-service quality (ESQ), information quality (IQ), and system quality (SQ) on user satisfaction (US) and system use (SU), which subsequently result in ELP success.
This study is divided into five major sections. Section 1 introduces the subject matter; section 2 briefly reviews extant literature about how the learning curve has shifted towards online portals by using the DeLone and McLean Model. Section 3 contains a description of the research method and the overall data collection and analysis processes. Section 4 contains a Multi-Group Analysis (MGA) and the interpretation of the results. Lastly, Section 5 presents a holistic discussion related to comparing female and male groups.
2 LITERATURE REVIEW
Over the last 2 decades, technological advancement has modernized the overall educational system across the world. The shift towards online education is one of the most powerful trends in global education. This literature review section presents information on the shift towards online education and its extensive use during the COVID-19 pandemic. It further provides a general definition of Information System (IS) success covering various evaluation perspectives by discussing the DeLone and McLean (D&M) model.
2.1 Online Education as a New Paradigm in Learning
The rapid evolution of technology has made distance education easily accessible in all disciplines, and it is popular among students for its flexibility, convenience, and customized learning experience (McBrien et al., 2009; Arpaci et al., 2020). The term e-learning is illustrated via a variety of terms. Most of these terms like blended learning, computer-mediated learning, online learning, M-learning, open learning, and web-based learning refer to a technological device connected to a network that facilitates learning anywhere and anytime (Cojocariu et al., 2014; Al-Maroof and Al-Emran, 2021). Through online education, teaching-learning has become more innovative, flexible, and independent. Online learning can occur in either synchronous or asynchronous environments using various technologies and devices such as the worldwide web, chat, email, texts, video, and audio conferencing over computer networks (Indira and Sakhshi, 2017; Al-Nuaimi et al., 2021). Synchronous online learning is a real-time interaction between educators and learners through live lectures, where a possibility of instant feedback exists. Asynchronous learning is a flexible, student-centered approach, where educational materials are available on various systems and forums. Instant feedback or live discussion is not possible in an asynchronous learning environment (Hrastinski, 2008). The benefits and limitations of these two approaches depend on the affordances of the various media. Synchronous learning offers social interaction, whereas asynchronous learning provides independent learning (McBrien et al., 2009).
Online learning requires careful planning and extensive resources. Moreover, E-learning students need more support than face-to-face students, and online educational systems offer the flexibility to provide additional skills development training to students who have limited exposure to technology (Sharma and Dogra, 2012). Despite being used for more than a decade, online learning is in the literature is still described as a new means of teaching and learning (Cojocariu et al., 2014). The digitalization of educational content was relatively uncommon before the current pandemic started. Only 20% of the countries worldwide had online learning resources in schools, and only 10% of the countries had digital resources available outside the schools (European Data Portal, 2020). No standard and universal digital educational curriculum existed anywhere in the world.
However, governments worldwide have put forth tremendous efforts to move to digital learning to ensure continuity of education in this time of crisis (The World Bank, 2020; Al-Nuaimi et al., 2021). To introduce successful online learning systems, understanding the perspectives of learners and accordingly introducing platform and technology is essential (Williams et al., 2020). The ideal digital educational platforms can accommodate numerous students in a video conference; instant discussions are possible with students. They can support materials through any digital device, including mobile phones, facilitate instant feedback, record lecture, and submit assignments.
2.2 Online Education as a Necessity During the Pandemic
At the end of January 2020, the world was alerted to the severe outbreak of COVID-19, which created a global pandemic. The world went on quarantine after wide-spread of the epidemic. Within days schools, colleges, and universities closed in more than 120 countries. This overnight shift forced institutions to adopt new technologies such as Zoom, Google Classroom, Microsoft Teams, and Webex Blackboard (Dignan, 2020; Al-Nuaimi et al., 2021).
COVID-19 presented challenges for the institutions managing online education, educators, and learners. During the demanding circumstances, one concern was how education could continue. The shift to the online system was the only practical option. Although online platforms could support the delivery of education, institutions needed to adapt teaching-learning methods to an online environment in a massive manner (Al-Emran and Teo, 2020; Carey, 2020). Delivering online courses has three primary requirements: 1) access to the Internet, 2) the correct technological device, and 3) the skills to use technology. Unfortunately, even though online education has been the only and best alternative to traditional education during the COVID-19 crisis, many nations cannot fully digitalize their education systems. Global estimates show that 826 million learners lack access to a computer; 706 million do not have the Internet, and more than 56 million lack network coverage (UNESCO, 2020).
Online education took a new turn with the appearance of Massive Open Online Courses (MOOCs) in 2012 (Calisir et al., 2014; Margaryan et al., 2015). The extensive demand and use of MOOCs are viewed as a momentous development in higher education. Millions of students benefit from the resources available on MOOCs (Arpaci et al., 2020). Many HEIs in Afghanistan have recognized the value of online platforms as an essential instructional tool to assure the continuity of education during the COVID-19 lockdown. They have developed online learning management systems (LMS) similar to MOOCs (Mohammadi, 2015). While the move to online education enabled many students to continue learning, many challenges must be overcome in Afghanistan. Among the issues is an absence of access to reliable internet services, lack of digital devices, power outages, lack of trained lecturers, the interface of LMS designs, use of the system, and student adoption of technology.
Effective and useful measurement of information systems (IS) success is necessary to understand the value of investments in the course design and delivery and their outcomes. Hellstén and Markova (2006) posited that the measure of IS success measurement is critical as it is a multidimensional concept assessed at various levels, and several factors contribute to IS success. One of these is gender, which plays a crucial role in determining that success. In terms of IS success, females and males have been found to differ concerning trust, information processing, usage, and satisfaction level (Gaitan et al., 2010). Given these differences, the present study compares the user satisfaction and system usage of female and male students and their impacts on ELP success using the DeLone and McLean Model (D&M)-IS success model.
2.3 DeLone and McLean Model
DeLone and McLean introduced the D&M model in 1992 to measure various dimensions of IS success. The model was based initially on communications, classification of information output, and research on information systems (Mason, 1978). Later, based on the work of various researchers, IS success was seen to encompass six major interdependent dimensions, including information quality, individual impact, organizational impact, system quality, system use, and user satisfaction (Hellstén and Markova, 2006).
A decade later, the original authors refined their work based on the response to the feedback of scholars in this area. As a result, DeLone and McLean included service quality dimensions in their revised model. They replaced the individual and organizational impact with net benefits to broaden the impacts of IS to industries, groups, and nations (DeLone and McLean, 2003). Based on the communication construct of Shannon and Weaver (1949), the technical level of communication is the efficiency and accuracy of the communication system, the semantic level is about conveying the intended meaning of the message, and the effectiveness level refers to the impact of information on the receiver (Mohammadi, 2015).
Figure 1 below shows the six-dimensional D&M model. In this model, “systems quality” measures technical success, “information quality” measures semantic success, and the rest of the four components, “use,” “user satisfaction,” “individual impact,” and “organizational impact” measures “effectiveness success.”
[image: Figure 1]FIGURE 1 | Updated DeLone and McLean IS success model (D&MISSM). Source: DeLone and McLean (2003).
The modified version of the D&M model addressed the criticism and recommendations received from many scholars. A plethora of scientific papers cited this model, which is among the most successful and influential studies in contemporary IS research (Al-Kofahi et al., 2020). Each of the six major dimensions shown in Figure 1 has a unique set of characteristics, and their practical application depends on the organizational context (Petter et al., 2008; DeLone and McLean, 2016). In their meta-analytic review Al-Kofahi et al. (2020) argued that D&M model might be appropriate for scrutinizing the individual or organisational systems’ impact, especially on the performance’s aspect. Up until now, to assess IS, D&M model has been applied in several fields including higher education (Petter et al., 2008; DeLone and McLean, 2016; Rana and Dwivedi, 2018; Widjaja et al., 2018; Al-Kofahi et al., 2020; Al-Nuaimi and Al-Emran, 2021).
Review of the recent literature reveal that several authors have applied DeLone and Mclean framework in the education sector of different countries by focusing on its adoption or successful implementation among students (Cidral et al., 2018; Yakubu and Dasuki, 2018; Dalle et al., 2020; Dikovic et al., 2020; Fearnley and Amora, 2020; Fearnley and Amora, 2020; Hadoussa, 2020; Khand and Kalhoro, 2020; Nugroho et al., 2020; Safsouf et al., 2020; Zaineldeen et al., 2020). However, limited studies have considered the D&M-IS success from the gender perspective which is critical for its success, thusly, indicating a literature gap. In addition, scholars such as Al-Kofahi et al. (2020) called for further research on the validation of D&M-IS success model from the low-income countries such as Afghanistan which lack high level of technological advancements. Hence, responding to the research call and bridging the gap, this study examines the D&M-IS success from the gender perspective in the higher education context.
DeLone and McLean (2003) argued that the researchers who apply the D&M model must understand the information system and organization under study and accordingly select a success dimension. Concerning the DeLone and McLean’s model, the meta-analytic review of Nguyen et al. (2015) revealed that, in IS success, success is denoted in the form of individual benefits. Therefore, the current study measures individual benefits in the form of ELP success.
2.3.1 The System Quality Dimension
The SQ dimension depicts desirable characteristics of information systems, i.e., flexibility, reliability, easy to use, intuitive, and sophisticated. Several studies in the past have indicated that SQ is vital for any online learning portal’s success because it increases the user’s interest and satisfaction (Ifinedo, 2014; Mohammadi, 2015; Dalle et al., 2020; Fearnley and Amora, 2020; Hadoussa, 2020) and behavioral intention to use (i.e., system use) (Mohammadi, 2015; Yakubu and Dasuki, 2018; Dalle et al., 2020; Fearnley and Amora, 2020; Fernando, 2020; Hadoussa, 2020; Khand and Kalhoro, 2020). Since, females and males differ in their use of technology and satisfaction (Lu and Chiou, 2010; He and Freeman, 2014) as mentioned earlier. Therefore, the study proposes the following two hypotheses;
H1: The positive impact of SQ on SU will be significantly different for female and male student groups.
H2: The positive impact of SQ on US will be significantly different for female and male student groups.
2.3.2 The Information Quality Dimension
The IQ construct encompasses output characteristics of a system such as web pages and reports. The online learning system should generate accurate, relevant, usable, complete, and understandable information within time to the end-users. These qualities of information determine the satisfaction level of users (Ifinedo, 2014; Mohammadi, 2015; Dalle et al., 2020; Fernando, 2020; Hadoussa, 2020; Khand and Kalhoro, 2020) and their behavioral intention to use (SU) E-learning portals (Mohammadi, 2015; Yakubu and Dasuki, 2018; Dalle et al., 2020; Hadoussa, 2020). As earlier mentioned, the differences exist in their use of technology and satisfaction among females and males (Lu and Chiou, 2010; He and Freeman, 2014). Hence, the following two hypotheses are proposed;
H3: The positive impact of information quality on system use will be significantly different for female and male student groups.
H4: The positive impact of information quality on user satisfaction will be significantly different for female and male student groups.
2.3.3 The E-Service Quality Dimension
The ESQ dimension refers to the support users receive from the IS or IT departments. The service quality construct has several characteristics of service quality; however, five distinctive dimensions, namely, reliability, tangibility, responsibility, assurance, and empathy, are highly recognized as essential (Petter et al., 2008). Like previous studies, it is theorized that ESQ will influence user satisfaction (Freeze et al., 2010; Ramayaha et al., 2010; Mohammadi, 2015; Yakubu and Dasuki, 2018; Dalle et al., 2020; Fernando, 2020; Khand and Kalhoro, 2020) and behavioral intentions to use system (Ramayaha et al., 2010; Mohammadi, 2015; Dalle et al., 2020; Fernando, 2020; Hadoussa, 2020; Khand and Kalhoro, 2020) given the differences between females and males on the use of technology and satisfaction (Lu and Chiou, 2010; He and Freeman, 2014). Therefore:
H5: The positive impact of E-service quality on system use will be significantly different for female and male student groups.
H6: The positive impact of E-service quality on user satisfaction will be significantly different for female and male student groups.
2.3.4 The System Use Dimension
The SU dimension concerns with the assessment of means in which the IS is utilized. Several researches have measured this dimension by assessing it either frequency of use or the actual usage (Urbach et al., 2010). Similar to practices in other part of the world, a collaborative portal is in place in universities in Afghanistan. The university management expects and mandate their students and staffs to use E-learning systems (ELP). This study examines the SU dimension from the perspective of accomplishing and completing work (Selim, 2007; Wang and Wang, 2009). In the up-dated D&M-IS success model, all the quality constructs (IQ, SQ, ESQ) were believed to affect the SU dimension. In the context of E-Learning portal (ELP) success, several studies have found support for the relationship between SU and the ELP success (i.e., actual usage or net benefits of E-learning systems) (Lin, 2007; Mohammadi, 2015; Yakubu and Dasuki, 2018; Khand and Kalhoro, 2020; Hadoussa, 2020). Since gender is an important variable that significantly influence the use of system and satisfaction with the e-learning system (or ELP success) (Lu and Chiou, 2010). Thus:
H7: The positive impact of the system used on the e-learning portal success will be significantly different for female and male student groups.
2.3.5 The User Satisfaction Dimension
The US dimension measures the overall satisfaction with e-learning system (Petter and McLean, 2009) and is considered important to IS success. US characteristics captured in this study include dependability, relevance, usefulness, and effectiveness (DeLone and McLean, 2003; Pillay and Maharaj, 2014). US can be measured based on the people’s feelings who use the IS and the degree to which they believe that it their informational needs, in the learning process, have been met (Freeze et al., 2010; Harandi, 2015).
US of e-learning systems has been shown to influence actual usage or net benefits (i.e., ELP success) (Mohammadi, 2015; Yakubu and Dasuki, 2018; Fernando, 2020; Khand and Kalhoro, 2020). Further, gender being a critical element that significantly effect the use of system and satisfaction with the e-learning system (or ELP success) (Lu and Chiou, 2010). Therefore, the following hypothesis is proposed:
H8: The positive impact of user satisfaction on the e-learning portal success will be significantly different for female and male student groups.
In conclusion, the modified D&M model has been instrumental in evaluating the success of various technological applications. This model has been used to utilize to measure the success of e-government applications, e-banking, e-procurement, and several other online applications (Hsu et al., 2015; Aparicio et al., 2017; Cidral et al., 2018). Based on the D&M model, this study measures the success level of online learning portals (ELP) by comparing the satisfaction levels of female and male users and their ability to utilize an e-learning system.
As shown in Figure 2, this study measures ELP success based on SQ, IQ, ESQ, SU, and US. The conceptual frame work shows the relationship of SQ, IQ, and ESQ with SU and US and, further the relationship between SU, US, and ELP success.
[image: Figure 2]FIGURE 2 | The research framework of this study.
3 METHODOLOGY
3.1 Procedure
This study used a quantitative approach for data collection, employing a cross-sectional survey, using a convenience sample with a Google form. The study included students as sample from different Kabul-based universities who were enrolled in their online courses both at graduate and under graduate level. To approach students for the data collection, the survey link was shared with the students through the WhatsApp group of their respective lecturers. Being in teaching profession and having a strong networking with lecturers of other universities, we contacted these lectures via telephone and emails and requested them to help us in data collection. These lecturers were briefed about the survey so that they could further provide briefing to their respective students accordingly. Since the survey included question with mandatory responses for each of the questions, thus there were no missing values in the data set.
Table 1 summarizes students enrolled either in a bachelor program or master program who participated in the online survey conducted from July to August 2020. Table 1 presents the demographic characteristics of the respondents.
TABLE 1 | Demographic characteristics.
[image: Table 1]Table 1 shows that most students were enrolled in the master program (i.e., 63.8%), and 36.2% were enrolled in the bachelor program. Furthermore, males and females accounted for 66.9 and 33.1%, respectively, of the total participants. Most respondents were aged between 21 and 30, representing 45.3% of the sample. Most respondents, i.e., 179 (representing 70.5%), had less than a year of experience using an E-learning portal.
3.2 Instrumentation
Previous studies were used to develop the survey instrument for this study. Based on the objectives, the questionnaire was adopted/adapted and reworded. In total, this study used 29 items to measure SQ, IQ, ESQ, SU, US, and ELP success constructs. The SQ, IQ, ESQ, SU, and US constructs were assessed using 5, 5, 8, 3, and 4 items respectively. All items used a 5-point Likert scale with scores ranging from 1 to 5 from “strongly disagree” to “strongly agree.” The questionnaire items for these constructs (i.e., ESQ, IQ, SQ, SU, and US) were adopted from the scales that McGill et al. (2003) and Rai et al. (2002) developed.
The ELP success construct was measured using a four-item scale. Items for this construct were adopted from the scale that Freeze et al. (2010) developed. All items of ELP success used a 5-point Likert scale with scores ranging from 1 = “Poor”, 2 = “Fair”, 3 = “Satisfactory”, 4 = “Very good”, and 5 = “Excellent”.
4 RESULTS
4.1 Common Method Bias
As the study used a self-reported online survey and the data are collected using a single source in a specific timeline which is concerned with the common method bias, hence it was necessary to test CMB (Spector, 2006; Tehseen et al., 2017). To ensure there was no common method bias, the present study investigated the full collinearity approach as suggested by (Kock, 2015). According to this method, all the variables have to be regressed against a common variable, and if the VIF ≤5, then there is no bias from the single-source data. Results provided in Table 2 indicate the single-source bias was not a serious issue with the data.
TABLE 2 | Full collinearity testing.
[image: Table 2]4.2 Normality Test
This study performed normality test before selecting the appropriate technique for the data analysis. To do that Cain et al. (2017) and Hair et al. (2017), recommended the multivariate kurtosis and skewness of the data were examined through the WebPower statistical power analysis (WebPower, 2020). Mentioned in Table 3, the results indicated that Mardia’s multivariate kurtosis (ß = 75.3678, p < 0.001) and Mardia’s multivariate skewness (ß = 8.3485, p < 0.001) showed that multivariate data distribution was not normal (Cain et al., 2017).
TABLE 3 | Multivariate skewness and kurtosis.
[image: Table 3]Therefore, the study used the SmartPLS (version 3.2.8) software (see Ringle et al., 2015), a non-parametric analysis that uses partial least squares to analyze a research model, which is also used when the sample size is small (Hair et al., 2017). Furthermore, a variance-based structural equation modeling (PLS-SEM) provides more reliable construct scores to use in further analysis as compared to the covariance-based structural equation modelling (PLS-CB) (Henseler et al., 2015). Furthermore, PLS-SEM is considered perfectly fit in case of explanatory research and complex model (Henseler et al., 2018; Ringle et al., 2018). Provided, this research is explanatory in nature and model is complex [Multigroup analysis (MGA)] so PLS-SEM analysis has been applied herein.
While applying PLS-SEM (MGA), first, the permutation algorithm examined if the indicators associated with each construct were invariant between females and males. Then, the measurement invariance of composite models (MICOM) examined measurement model invariance, which is also referred to as measurement equivalence (Hair et al., 2019). The MICOM procedure comprises three steps—examining 1) configural invariance, 2) compositional invariance, and 3) equality of composite mean values and variance. Next, multi-group analysis (MGA; permutation algorithm) via the SmartPLS tool with partial least squares structural equation modeling (PLS-SEM) compared the two groups (female and male) and tested whether pre-defined data groups had statistically significant differences in gender-group parameter estimates. Lastly, PLS-SEM tested the overall model. Smart PLS evaluates measurement and structural models (Hair et al., 2016).
4.3 Test of the Measurement Model
4.3.1 Convergent Validity
Cronbach’s alpha, average variance (AVE), composite reliability, and factor loadings are typically used to ascertain the reliability and convergent validity (Henseler et al., 2016; Hair et al., 2017). As Table 4 shows, Cronbach’s alpha values for all constructs in all three models (i.e., full model, female model, and male model) ranged between 0.70 and 0.90 which is considered satisfactory (Hair et al., 2017). Also, the composite reliability of all constructs in complete model, female group model, male group model ranged between 0.870 and 0.990, which exceeds 0.6, the threshold of acceptability (Hair et al., 2017). In addition, all loadings of indicators were more than 0.73, which exceeds 0.70, the threshold for acceptability (Hair et al., 2017). Nonetheless, weaker outer loadings between 0.40 and 0.70 can be retained if they can explain 50% of AVE (Hair et al., 2017). The average variance extracted (AVE) of all constructs in the complete model, female group model, male group model was more than 0.60, which exceeds 0.5, the threshold for convergent validity (Henseler et al., 2016). Thus, convergent validity was ensured in this study. See also, Figures 3–5 for the full measurement model, the male measurement model, and the female measurement model respectively.
TABLE 4 | Assessment results for the measurement model.
[image: Table 4][image: Figure 3]FIGURE 3 | Full measurement model.
[image: Figure 4]FIGURE 4 | Male measurement model.
[image: Figure 5]FIGURE 5 | Female measurement model.
4.3.2 Discriminant Validity
The heterotrait-monotrait (HTMT) ratio was used as recommended to establish discriminant validity because the HTMT ratio is viewed as superior to the Fornell-Larcker criterion (Henseler et al., 2015; Voorhees et al., 2016; Hair et al., 2019). HTMT offers two ways to assess discriminant validity, which are a criterion test or as a statistical test. In a criterion test, a discriminant validity problem is present when the HTMT value is greater than the HTMT0.85 value of 0.85 (Kline, 2012) or HTMT0.90 value of 0.90 (Gold et al., 2001). The second criteria test the null hypothesis (H0: HTMT ⩾1) against the alternate hypothesis (H0: HTMT <1), and if the confidence interval contains the value of 1 (i.e., H0 holds), then this indicates a lack of discriminant validity (Henseler et al., 2015). As shown in Tables 5–7 all the values were below the threshold level, HTMT.90 (Gold et al., 2001. The HTMT inference shows that the confidence interval did not have a value of 1 on any of the constructs, thus indicating discriminant validity. Therefore, discriminant validity was established.
TABLE 5 | Discernment validity: HTMT criterion (Full Model).
[image: Table 5]TABLE 6 | Discernment validity: HTMT criterion (Male).
[image: Table 6]TABLE 7 | Discernment validity: HTMT criterion (Female).
[image: Table 7]4.3.3 Assessment of Measurement Invariance
The study applied an invariance test to measure two sets of university students (female and male). Performing an invariance test before conducting a multi-group analysis is vital. The purpose of an invariance test is to determine “whether, under different conditions of observing and studying phenomena, measurement models yield measures of the same attribute” (Henseler et al., 2015, p. 117). Afterward, a study follows three steps: configural invariance, compositional invariance, and equality of composite mean values and variances to examine measurement invariance (Henseler et al., 2016).
First, because the measurement models have the same number of constructs, identical items, identical data treatment, and identical algorithm settings, configural invariance is established for both data groups (see Tables 5–7). Second, the permutation test measured compositional invariance to assure the composite scores are the same between the groups. Last, the study assesses the equality of composite variances and means values of groups. The results of the difference between the composites’ mean and variance ratio must fall within the 95% confidence interval.
Table 6 reveals that each of the composite constructs has non-significant differences for the composite mean and variances ratio. Moreover, Table 8 shows the full measurement invariance of females and males. Therefore, the various model estimations of female and male groups students were not distinct in terms of either the content or usage of the ELP.
TABLE 8 | Measurement invariance test using MICOM.
[image: Table 8]4.3.4 Assessment of Group Differences
This study applied PLS-MGA to calculate the differences using the Welch-Satterthwaite test on female and male groups (Sarstedt et al., 2011). Furthermore, Table 9 shows the path coefficient and difference of the composite’s means. The results show that a difference exists for both males and females as indicated in the path differences; however, these differences were not statistically significant for male and female data sets. Hence, as theorized earlier that the differences exist between female and male group of students in validating the relationship among the constructs (i.e., SQ, IQ, ESQ, SU, US, and ELP) used in the present study. These findings are not in agreement with previous studies which have shown differences between gender (females and males) in the use of technology and satisfaction and further with ELP success (Lu and Chiou, 2010; Lu and Chiou, 2010; He and Freeman, 2014; Ramírez-Correa et al., 2015).
TABLE 9 | Assessment of group differences.
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Concerning the hypotheses testing on the male group, as shown in Table 10, five variables, directly and indirectly, significantly supported ELP success. Similar to previous studies, this study found a significant positive influence of ESQ on the US (Freeze et al., 2010; Ramayaha et al., 2010; Mohammadi, 2015; Yakubu and Dasuki, 2018; Dalle et al., 2020; Fernando, 2020; Khand and Kalhoro, 2020) and SU (Ramayaha et al., 2010; Mohammadi, 2015; Dalle et al., 2020; Fernando, 2020; Hadoussa, 2020; Khand and Kalhoro, 2020) for both female and male group students. This suggests that HEIs should attempt to motivate people to use the IS by implementing them in a way that will lead to the achievement of desirable outcomes, such as the processing of information and storage (Hackney et al., 2007; D’Ambra and Rice, 2001). Additionally, aside from flexibility, the IS should also be functional and easy to use. When IS is not accurate, safe, and reliable, users will not perceive their benefits and may stop relying on them to attain the desirable results.
TABLE 10 | Comparison analysis.
[image: Table 10]Besides ESQ and in agreement with previous studies, this study also found that SQ significantly affected the US (Ifinedo, 2014; Mohammadi, 2015; Dalle et al., 2020; Fearnley and Amora, 2020; Hadoussa, 2020) for both female and male group students. This finding indicates that the desirable characteristics of information systems, i.e., flexibility, reliability, easy to use, intuitive, and sophisticated lead to US which is also critical for any online learning portal’s success.
In alignment with previous studies, another finding of this study was the SU dimension and US dimension were found to influence ELP success (Lin, 2007; Mohammadi, 2015; Yakubu and Dasuki, 2018; Khand and Kalhoro, 2020; Hadoussa, 2020) for both female and male group students. This finding implies that student, faculty, and staff perceive that the current information system (ELP) is effective in terms usage and of much helpful in the learning process and fulfilling their informational needs.
Thus, the E-learning portal’s usage and success are of equal importance for the female and male students’ group in higher education institutions of Afghanistan.
5.1 Theoretical Implication
The extant literature on technology adoption phenomena reveals that most previous studies mainly concentrated on either the individual level (customer), the organizational level (management) or both (Al-Kofahi et al., 2020). However, studies related to technology adoption, such as ELP success among females and student groups, are infrequently conducted, especially in Afghanistan. This is a pioneering study to test theoretical and empirical relationships between female and male student groups in higher education settings regarding e-portal implementation. The study considered the D&M model because tangible information factors may help universities in Afghanistan to strengthen their services.
This study mainly found that ESQ and SQ both have a significant impact on US. Also, ESQ is an essential element that encourages the frequency of system usage. In this respect, it is clear that the study provides significant information that might be used as the basis for assessing an IS (such as ELP) and its use in the higher education sector. Based on the findings presented here, researchers can conduct further investigations to determine the positive and significant relationships among the various elements of the DeLone and McLean framework (Cho et al., 2015; Tilahun and Fritz, 2015). Also, studies can be undertaken to investigate how the system’s nature and the implementation areas can affect the project’s success. The aftermath of these studies might be utilized as the foundation for forecasting how users will respond to the implementation of an IS and the degree to which they will use it in their everyday lives.
This study’s noteworthy contribution is the behavior of the model, which changes when the model is tested for two separate groups of samples (i.e., female and male). The D&M model yields different results when tested on two sets of data simultaneously. That is to say, the theoretical relationship between the variables changes when the model was examined for two different subgroups. This, as a result, confirms the effectiveness of the SU and US with the ELP for both female and male students of HEIs of Afghanistan.
5.2 Practical Implications
This study offers several implications concerning E-learning Portal technology not only for institutions of higher educations in Afghanistan but also for HEIs in other countries as well. In fact, several researchers have highlighted the validation of IS success model in the high-income countries and a lack of research low-income countries (Borena and Negash, 2016; Al-Kofahi et al., 2020), thereby representing a gap for scholars from the low-income nations such as Afghanistan (Al-Kofahi et al., 2020). Thus, the Afghanistan’s higher education sector provides a suitable context for conducting this study to assess if the IS success model works the same way in a country that has medium or low level of adoption of IS with a low level of technological advancement. The results provided in this study show that the implemented information system (ELP) had been successful and provided users with a way through which they might undertake educational activities in the institution.
This study will be useful for the Government of Afghanistan and the policymakers in the higher education setting such as the MoHE of Afghanistan and the top management in the HEIs in developing the policies and programs related to the ELP success in the country. If the aforementioned stake holders understand the nature of the IS (such as ELP) and the way users evaluate them, they will be in a better position in making sufficient allocations of resources to improve the SQ and ESQ (DeLone and McLean, 2016). In addition, this will make the stakeholders capable of analyzing the internal and external factors that will determine how users respond to IS projects. In the higher education sector, head of the faculty department should be motivated to evaluate and scrutinize the reliability of IS and forecast their potential effect on the basis of different tools such as the D&M-framework (D’Ambra and Rice, 2001; Burton-Jones and Straub, 2003; Burton-Jones and Straub, 2006). The dimensions of IS success might help them develop plans that are required during the execution of the IS projects. Moreover, they will realize and understand the changes that need to be made to ensure that the projects are a success.
The COVID-19 outbreak, within a short period, has changed the operational habits of organizations around the globe in general, especially the higher education environment. Institutions of higher education are anticipated to offer online courses to their students in the future. This study offers an optimistic view about ELP’s value to improve student access and improve the quality of teaching and learning in the higher education context of Afghanistan. The IS can also assist HEIs to be innovative and responsive to the changing demands of students and the changing educational environments. COVID-19 will have a long-term impact on the higher education sector. If the pandemic dwells longer, it might result in a permanent change from face-to-face education to an online education system.
This study provides suggestions to the HEIs such as making the ELP accessible 24/7, provision of error-free information, the robustness of the server, quality in contents, updated information, quality of information, user-friendly designs of the students’ portal, well-organized data, training module materials associated with e-learning portal use for new users, and time to time feedback from the users will enhance the acceptability and durability of the ELP.
6 CONCLUSION AND LIMITATION
This study was designed to compare female and male student groups about the ELP success in the HEIs. It highlights the perspectives of female and male students on the adaptability of ELP services.
The current study found that ESQ impacts US and SU and further the effect of SQ on US, which, if of high quality, will eventually lead to the success of the ELP. The use of an e-learning system can not only help in decreasing the cost of education but permit the expansion of education beyond national borders as well. In the next 5–10 years, education may become borderless. Therefore, the study provides top management of the HEIs with suggestions for developing an understanding of ESQ, IQ, SQ, SU, and US related to ELP success.
This study underscores the differences, not significant though, between female and male students in the successful use of ELP in Afghanistan. A small sample size in overall and especially of the female group students could be one major reason for insignificant results regarding the differences of female and male group students on ELP success. The less participation of females in the survey has been due the overall low participation of females in the higher education sector in Afghanistan (Katawazai, 2021; Noori, 2021) and, thus, is one major limitation of this study. Although, gender has been found to influence the IS success in the previous studies (Lu and Chiou, 2010). Future studies, however, may consider a larger sample size to investigate the impact of gender on the ELP success. In addition, this study mainly focused on the students’ perceptions of the ELP success neglecting the instructors’ and institutional perspectives, which could be interesting to discover for a comparative purpose. Future research can be carried out by comparing the students’ opinions, opinion of the academic and administrative staff, individually as well collectively. This will surely be beneficial to scrutinize and understand probable issues from the use of ELP in the higher education sector.
Moreover, this study only used the six dimensions of the updated D&M model as highlighted in the previous literature (DeLone and McLean, 2003). Future researchers, however, may consider some other variables like technology infrastructure support, technical expertise, attitude toward ELP, user characteristics, and motivation. Also, this study used cross sectional research design which limit the generalizability of results. Therefore, future studies can employ a longitudinal research design to test the relationship empirically between theoretical constructs for better generalizability in the context of HEIs.
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