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Abstract

Performance expectancy is the expected impact of a technology’s functional advan-
tage even in uncertain conditions. This study suggests that the learning collabora-
tion quality, information quality, and course content support impact the actual use
of e-learning and satisfaction perceived by the user, resulting in performance expec-
tancy that meets stakeholder expectations. This study outlines the theoretical model
for defining student success in e-learning systems through a theory of online col-
laborative learning. The research examines the empirical data gathered from 109
postgraduate doctoral students’ participated in the postgraduate universities in Indo-
nesia. The research attempts to focus specifically on how the actual use of e-learning
and satisfaction perceived by users mediates the influence of learning collaboration
quality, information quality, and course content support on performance expectancy
to enhance the sustainability and performance of e-learning in Indonesian universi-
ties. The study shows that the learning collaboration quality, information quality,
and course content support have no impact on performance expectancy, while each
of the constructs indirectly impacts the performance expectancy through the actual
use of e-learning. Conversely, the learning collaboration quality and course content
support have not indirectly influenced toward performance expectancy by satisfac-
tion perceived by the user as mediator except the information quality.
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1 Introduction

Indonesia has 470 universities that have postgraduate’s programs, only 54 univer-
sities have been registered to conduct doctoral programs (Dikti 2019). Almost all
of those programs use direct learning methods or face-to-face lectures. By uncer-
tain conditions like pandemic events, normal learning was thrown into a state of
turmoil. The government enforces a lockdown system to the higher institutions of
education institution and postgraduate students have stayed with their parents and
personality-quarantined together (UNESCO 2020).

Uncertainty refers to the inability to foretell consequences or outcomes because
there is a lack of knowledge or bases on which to make any predictions. Since the
impact of the pandemic and its responses are likely to hit disproportionately com-
munities (Paton et al. 2020; Tai et al. 2020) that are left out of knowledge produc-
tion by the academic institutions (Gillborn and Mirza 2000).

Whenever the COVID-19 outbreak is causing urgent action throughout higher
education, the Directorate of higher education Indonesia (Dikti) made substan-
tial changes to its Code of Ethics and Professional Practices, which forced urgent
strategic decisions in a matter of months. Then, the COVID-19 pandemic struck,
complicating every facet of higher education. While higher education institu-
tions are adapting to the new Dikti rules, they’re facing the challenges posed by
a global pandemic. From making immediate changes to how classes are adminis-
tered to supporting students from a distance, these unprecedented challenges are
plaguing higher education institutions.

Following that rules, all higher education in Indonesia are required to
implement a study from home and several universities conduct e-learning
education systems. Some lecturers have documented and uploaded their
tutorials to access online for learners and are protected by a wider concept
of technology-based learning through learning portals & web conferencing
as blended learning resources. E-learning platforms are expected to facili-
tate providers of learning to organize, schedule, deliver and monitor the
process of learning and teaching. Most of the postgraduate student expects
e-learning systems can be accessed using their information technology
devices, that will support to make certain for continuous education during
the pandemic.

Scholars have defined e-learning similar to the distance education method as
“planned learning that normally occurs in a different place from teaching, requir-
ing special techniques of course design and instruction, communication through
various technologies, and special organizational and administrative arrange-
ments.” (Moore and Kearsley 2011). During the uncertain condition, planned
learning has the urgency to develop because it is critical to emphasize “planned”
within this definition to help us position the systematic considerations, resources,
training, and development that are implemented to support distance learning. As
stakeholders with expertise in designing, planning for, and implementing learning
experiences using online tools and digital materials, the government has created
this resource to clarify the various types of distance learning that will likely take
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place this fall, as well as propose possible scenarios for e-learning process during
and in the wake of a pandemic outbreak.

A survey conducted by Indonesia’s consultant of 27,046 teachers in 34 provinces
shows that teachers still face various obstacles and need more support to carry out
education amid a pandemic. As many as 43% of teachers admitted that they needed to
improve competence in education management in an emergency, 43% did not under-
stand effective and efficient learning methods, 37% needed incentives and/or access to
internet or pulse quotas, 31% needed monitoring and supervision from various parties,
27% need teaching materials according to the new curriculum, 26% need communica-
tion tools, and 21% need guidance for learning (Wahana Visi Indonesia, 2020).

As a solution to this problem, most school principals are now supporting online
education and enhance learning quality (UNESCO 2020). Larger universities have
been steadily shifting their programs online over the past decade and removing face-
to-face delivery (Bao 2020), which formerly only use distribution by face-to-face
teaching. The change to the online way, however, has caused concerns about the
standard of education (Sahu 2020) where there are many challenges to adopt the
e-learning system for higher institutions of education institutions in the Indonesian
context.

In reality, the availability and use of online studying content in the e-learning
portal have become a major issue for many educational institutions. Due to its ubig-
uitous (accessibility everywhere and every time), Affordable, accessibility, and
user experience, the e-learning system is an essential source of knowledge to facing
uncertain conditions. Ulker and Yilmaz (2016) have stated that the handle of the
Learning Management System (LMS) is one approach to succeed the implementa-
tion of e-learning system during the uncertain condition,

E-learning, therefore, includes providing, arranging, and handling e-learning
activities within a structure, for instance, student registration, tests, tasks, details of
lessons, course materials, emails, and syllabus (Haghshenas 2019). This will facili-
tate learners to access e-learning systems such as performance e-learning dashboard
24 hours a day by switching from conventional learning and offers many advantages,
such as the quality and effectiveness of learning facilities by improving lecturer
accessibility and improving access to study resources (Idris and Osman 2015).

Apart from several positive aspects above, cannot be denied that the optimiza-
tion of the e-learning system at a higher education institution is determined by the
synergy between lecturers, students, managers of the e-learning system, and campus
leaders. E-learning system will run optimally if both lecturers and students utilize
the e-learning system in the teaching and learning process. Therefore, research that
aims to find out whether the e-learning system that has been provided by the campus
has been well performed and utilized optimally by lecturers and students becomes
very important.

Some research regarding the performance of e-learning has been conducted,
for example, e-learning acceptance and performance (Akbar 2013; Marchewka
and Kostiwa 2007; Tan 2013), distance learning acceptance in Taiwan (Wang
et al., 2009), mobile learning performance in the United Kingdom (Abu-Al-Aish &
Love, 2013), and then performance expectancy, effort expectancy, and facilitating
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conditions (Yahaya et al. 2017). However, only a few studies have discussed the
issue of the performance of e-learning, especially in uncertain conditions.

Major universities have problems realizing the e-learning system and implement
the e-learning process during uncertain conditions. There are 3 (three) most prob-
lem that often occurs which influencing performance expectancy, i.e.: information
quality, learning quality, and course content. The problems have been identified that
performance expectancy although significant is a determinant of the intention to use
technology-related applications (Davis, 1989).

The employing of e-learning system has failed to be applied by postgraduate
students in its higher institutions of education because technology challenges are
difficult (Almaiah and Almulhem 2018; Al-Araibi et al. 2019; Almaiah and Aly-
oussef 2019), lack of technical support by high internet traffic and slow speed of
internet (Eltahir 2019), lack of faculty members acceptance of e-learning systems
(Vershitskaya et al. 2020) and lack of technology infrastructure relate to hardware,
software, services, and networking system within higher institutions of education
(Almaiah and Almulhem 2018).

Therefore, the other barriers are course content with lower interactivity quality
(Almaiah and Alyoussef 2019; Almaiah and Almulhem 2018), lack of clarity, the
correctness of course subject, and mismatch of course material with the require-
ment for learners (Ozudogru and Hismanoglu 2016; Almaiah and Alyoussef 2019;
Almaiah and Almulhem 2018). Whereas many research studies showed that e-learn-
ing systems improve student performance in universities because of the high qual-
ity of course content and information quality (Aldowah et al. 2019; Al-Fraihat et al.
2018; Ahmad et al. 2018; Salloum & Shaalan, 2018). Therefore, this in conclusion
effort to fill this research gap by analyzing the effect of implementing an e-learning
system on performance expectancy in higher institutions of education institutions.

Subsequently, the theory of online collaborative learning (OCL) uses the internet
as a source of learning through the flexibility of using and combining synchronous
and asynchronous network technology, the principle of online collaboration tries
learning process accessible (Garrison, 2006a, b). The theory emphasizes the internet
as a means of learning into the encouragement of partnerships and knowledge build-
ing. The three core elements of a group inquiry, social presence, cognitive presence,
and teaching presence, are defined by collaboration and development. Social pres-
ence represents the willingness to communicate on a personal level with members
of a group of learners. The process of creating meaning through collective analysis
is cognitive presence. Finally, the main incorporating influence that constructs and
leads the educational process in a positive, mutually supportive, and adequately is
the teaching presence. Through these practices, the educational process is driven by
an e-learning structure that influences the willingness of postgraduate students to
adopt e-learning courses. E-learning requires the allow of the internet to connect the
accuracy and awareness of information with support for course material (Aparicio
et al., 2014). Predictors of an embrace of e-learning are perceived utility, simplicity
of use, and desired enjoyment, which are the key determinants of e-learning sys-
tems’ acceptance (Cheng 2011).

To fulfill this gap based on the online collaborative learning theory, this study
examines how e-learning impacts the overall use of e-learning, and satisfaction
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perceived by the user, and the leveraging performance expectancy. The object of the
present study to examine the influence of learning collaboration quality, information
quality, and course content support on satisfaction perceived by the user and actual
use of E-learning system increase on the performance expectancy of e-learning dur-
ing uncertain conditions that would be meet stakeholder expectations.

2 Literature review
2.1 Theory of online collaborative Learning (OCL)

Online collaborative learning theory (OCL) provides an enabling approach to deep
learning through learning strategies to leverage student accomplishments (Garrison
and Cleveland-Innes, 2005). Collaborative learning involves learners create content
and develop skills in the same way as teachers in technologically controlled, com-
municative, and sustainable conditions (Royle and Nikolic 2013). The acquisition
of information relies upon interactive learning, the use of the internet, and learner
information (Harasim 2017) to exchange experiences and use prior expertise and
experience to solve the appropriate alternative solutions (Dewiyanti et al. 2007).
Conceiving an online learning experience is an enormous challenge. The Method of
influential collaboration is textual Information exchange (interpreting and compos-
ing) when creating an online learning experience. Designing an online learning envi-
ronment involves taking social and cognitive problems into account on the front-end
— problems with which postgraduate students must be able to communicate formally
and informally with colleagues. There is evidence to indicate that design and social
presence are related (Tu and Mclsaac 2002). Previous findings have shown that the
promotion of higher social capacity has a strong intentional influence of continu-
ing to implement e-learning through more communication resources in courses that
enable students to enhance the student’s community involvement (Brahmasrene and
Lee 2012). Selim (2003) found that web courses are easy to use as the main driv-
ing force for implementation as an accessible and reliable e-learning platform. It
is well known how necessary it is to encourage discussion for effective and satis-
factory online learning. The facilitator focuses on the discussion, supports commit-
ment, promotes a conversational approach, provides relevant information links, and
resolves problems.

When using an e-learning environment, the satisfaction of the student in deter-
mining the efficacy of e-learning should be regarded. The level of e-learning stu-
dent satisfaction plays a key role in the adoption of e-learning. Some studies have
shown that participants who engaged in online learning collaboration activities are
more pleased with their learning processes than students who did not engage in col-
laboration online learning (Jung et al. 2002). In web-based collaborative learning,
therefore, a student can be defined as a degree to which his or her own collabora-
tive learning experience is positively linked (Dewiyanti et al. 2007). Online learning
allows students to create, exchange information, essential exercise, synthesize test-
ing, and collaborate written tasks to improve knowledge building through e-learn-
ing (Zhu 2012). Based on the OCL framework, this study, therefore, identifies
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satisfaction perceived by the user and the actual use of the method of e-learning as
an essential tool for efficient e-learning.

2.2 Performance expectancy

E-learning has been implemented in learning, but e-learning needs a good and
planned evaluation as material for recommendations and further improvements.
Evaluation of the implementation of e-learning is carried out to test the effective-
ness of the e-learning system so far held. The quality of e-learning can be said to
be good if the e-learning is tested and always revised or improvements to the sys-
tem and its operation. This evaluation is one of the steps important in measuring
the quality of e-learning delivery which is conducted. Several studies explain that
the quality of information technology implementation is just like e-learning will
always be in touch with voluntary user acceptance (Yulius 2016). Therefore, the
extent of understanding and acceptance of users (lecturers and postgraduate stu-
dents) towards e-learning implementation is decisive the quality of the success of
the implementation.

Performance expectancy (PE) has been explored and defined from different per-
spectives. Whereas the construct was originally conceptualized as the degree to
which an individual believes that using the system will help to attain gains in job
performance (Venkatesh et al. 2003), it has been operationally modified from sev-
eral vantage points (Ani 2013; Engotoit et al. 2016; Jambulingam 2013). Within the
context of this study, PE is defined as the extent to which the use of e-learning is
believed to enhance faculty research productivity. However, the extent to which fac-
ulty believe that using the resources would improve their research prospects (per-
formance expectancy) varies significantly. For example, 77% of respondents who
are in the professorate cadre submitted in a study that they constantly obtain teach-
ing and research information from e-learnings database (Nwone and Mutula 2019).
For these individuals, the frequency with which they obtain information from the
e-learning databases will reveal their PE level of the technology.

In connection with this explanation, an evaluation approach must be a solution.
Because, the emphasis of evaluation on user acceptance of e-learning, then the tech-
nology acceptance model is considered most appropriate to use. One of the recep-
tion models of technology that is widely used is the unified theory of acceptance and
use of technology (UTAUT). UTAUT model as a comprehensive synthesis before
research acceptance of technology. UTAUT model has experienced the development
from before has four keys construct, consist of performance expectancy, business
expectancy (effort expectancy), social influence (social influence), and the condi-
tions of the facilities (facilitating conditions) against behavior intention for accept-
ance technology (use technology). performance expectancy is the level of individ-
ual believes that the use of the system can help him gain benefits in his activities
(Venkatesh et al. 2003). Meanwhile, performance expectancy is that an individual
will use an information system if the system can help to improve its performance.
According to Venkatesh et al. (2003), this variable is composed of 5 variables from
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several previous models, namely: perceived usefulness, extrinsic motivation, job-fit,
relative advantage, and outcome expectations.

Several researchers such as Anderson and Elloumi, (2004), Chua et al. (2005),
and Walters (2010) have studied how online learning systems can provide various
advantages for educational institutions in terms of communicating with students,
especially in educational institutions with an increasing number of students. This
system is believed to be able to help educational institutions reach more students.
Garrison dan Innes, (2005) explained that with an online learning system, postgrad-
uate students do not need to be present in class for face-to-face teaching and learning
by the teacher. Much of the teaching and learning process is done via the internet.
The system can help teachers communicate, share, and discuss various things with
postgraduate students anywhere and anytime. Teaching materials can be made more
interesting with videos, sounds, and various information from the internet. However,
apart from the advantages and disadvantages of the online learning system, there
is an important question regarding the performance expectancy of the system for
users of the online learning system. Can online learning systems provide good per-
formance expectancy for postgraduate students and teachers who have used them?
It is said to be good, of course, when compared to conventional learning systems.
With an online learning system, teachers cannot know what postgraduate students
are doing during the learning process. They also cannot easily confirm whether the
postgraduate students understand the material that has been taught properly. On the
other hand, many postgraduate students also said that it was impossible to under-
stand the material well without face-to-face teaching. These things can create poor
performance expectancy of online learning systems when compared to conventional
learning systems.

The results of a survey on expectations of stakeholders by the Jakarta educational
research institute in mid-2020, using 230 student respondents in Jakarta. From the
results of this analysis, the level of achievement of stakeholder expectations in 2020,
the highest is on the parameter of Capacity Increase Education and education per-
sonnel (89.61%). The value of achieving the lowest expectations is in the parameters
of the education program or curriculum with a value of 73.80%, and the quality of
education services with a value of 68.20%. these results require increased expecta-
tions to reach the peak expectations of the stakeholders (Dikti 2019).

2.3 Stakeholder on education

Education stakeholders are several people who collaborate and interact with each
other to achieve common goals for education. In essence, education stakeholders
have the same commitment to achieving common goals. Stakeholders are the key to
the success of managing the educational curriculum of an educational institution or
school. For schools that have weak stakeholders, the quality of education from the
school will have a bad impact or even decline. Higher Education stakeholders con-
sist of campus leaders or postgraduate school principals, lecturers, school employ-
ees, students, and education quality managers, the community, and the government
(Dede 2004).
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In the context of the school, stakeholders are the school community who are cit-
izens or individuals who are in the school and around the school who are directly
or indirectly related to school management, have social awareness, and influence
the school. Stakeholders are all related components that have the same rights and
obligations in planning, implementing, and supervising educational programs. In
general, the term stakeholder is defined as a stakeholder. In simple terms, stake-
holders are.

Professor Hattie (2009) from the University of Auckland in his research stated
that the factors that influence the learning effect are 40% students, 7% peers, 7%
schools, 7% home and 30% teachers and the rest are principals as other stakeholders.
The study used a meta-analysis to estimate the effect on student achievement from
several stakeholder factors.

Stakeholders’ expectations of e-learning performance include the quality of
interaction between lecturers and students that can accelerate the formation of val-
ues in the lecturing and learning process; the quality of the information system;
the quality of staff who know and have skills to operate the internet; curriculum
quality that supports e-learning; and support for appropriate learning modules
(Bullen 2001; Beam 1997).

2.4 Theoretical model

This study modulates to achieve performance expectancy by implementing the
e-learning system in Indonesian universities. This study focuses on performance
expectancy, performance expectancy can be measured on each individual subject or
group with influencing variables so that they can be compared as long as the two
individuals or groups being compared are equal or homogeneous. This consideration
is also reinforced by the research of Venkatesh et al. (2012) and Min et al. (2008),
where performance expectancy is one of the things that encourage someone to use a
system. The framework developed is based on the previous theory of online collabo-
ration learning, performance expectancy and information quality.

2.4.1 Constructs

The developed research framework involves 6 (six) theoretical constructs: learn-
ing collaboration quality (LCQ), information quality (IQ), course content support
(ACSS), satisfaction perceived by user (SPU), the actual use of e-learning (AUE),
and performance expectancy (PE). The learning collaboration quality represents the
web environment, digital society and widespread apply of the portal on many plat-
forms, including mobile devices and laptops (Urbach et al. 2010; Cidral et al. 2018).
Information Quality is certain aspects, such as effectiveness, relevance and consist-
ency that are necessary for the reliability of e-learning system expertise (Cidral et al.
2018). The use of multimedia elements with strong content and effective teaching
approaches may have a major effect on the learning process that enhance learning
by engaging and inspiring students (Tchoubar 2014). Satisfaction perceived by user
(student) is an indicator of the overall student satisfaction level (Sun et al. 2008).
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Use measures for students to actually use the e-learning system to carry out their
learning practices, for instance, to acquire, publish and share knowledge with others
(Cidral et al. 2018). The performance expectancy is the level that postgraduate stu-
dents take advantage from using an e-learning system in uncertain conditions.

2.4.2 Hypotheses

On the basis of the results of Urbach et al. (2010), the quality of the collaboration
has become an important factor in perceived usefulness and user satisfaction. The
project therefore offers opportunities for value creation, training groups and shared
expertise (Urbach et al. 2010). For promoting collaborative projects, the productiv-
ity of the various collaborative components, ease of use, productivity, and simplic-
ity of cooperation, enabling information sharing and knowledge exchange on mul-
tifunctional channels (such as LMS, networks and social media). The present study
therefore hypothesizes that:

Hla. Learning Collaboration Quality has a significant impact on the performance
expectancy.

H1b. Learning Collaboration Quality has a significant impact on the actual Use
of e-learning systems.

Hlc. Learning Collaboration Quality has a significant impact on the Satisfaction
perceived by user.

Good information offers knowledge consistency about its utility, comprehensibil-
ity, and robustness (DeLone and McLean 1992; Fig. 1). Many findings have shown
that information quality has had a significant influence on the actual Use of e-learn-
ing systems and Satisfaction perceived by User (Student) (Urbach et al. 2010; Cidral
et al. 2018; Shahzad et al., 2020). Information quality can also significantly influ-
ence employee success (DeLone and McLean 2002). The present study therefore
hypothesizes that:

H2a. Information Quality has a significant impact on the performance expec-
tancy.

H2b. Information Quality has a significant impact on the actual Use of e-learning
systems.

H2c. Information Quality has a significant impact on the Satisfaction perceived
by user.

The applying of multimedia elements with strong content and effective
teaching approaches represents course content support that enhance learning
by engaging and inspiring students (Tchoubar 2014). The course content sup-
port has had a significant effect on the actual Use of e-learning portals by
audio recordings and animations that learners create content and develop skills
in the same way as teachers in a technologically controlled, communicative
and sustainable conditions (Wahana Visi Indonesia 2020). The course content
support was found to have a positive effect on the performance expectancy of
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e-learning systems (Almaiah and Alyoussef 2019). In addition, the utilization
of discussion and chat boards allows students to interact and interchange their
opinions and experiences asynchronously with their teachers. Course content
support can also significantly influence satisfaction perceived by user because
of the student success from an advanced technologies while conducting a spe-
cific task (Almaiah and Alyoussef 2019; Venkatesh et al., 2012). The present
study thus the hypothesizes that:

H3a. Course content support has a significant impact on the performance
expectancy.

H3b. Course content support has a significant impact on the actual Use of e-learn-
ing systems.

H3c. Course content support has a significant impact on the Satisfaction per-
ceived by user.

The more the end-user satisfaction, the grander the individual effect (Shahzad
et al. 2020; Urbach et al. 2010). User perceived satisfaction and their perfor-
mance such as academic achievement are the key factors which are essential to
determine if an innovative learning process can be implemented in a practical
environment. (Zhu 2012). Thus the, the present study hypothesizes which:

H4. The Satisfaction perceived by user has a significant impact on the perfor-
mance expectancy.

The use of information portals is certainly linked to the performance of indi-
viduals (Cidral et al. 2018; Tam and Oliveira 2016; Urbach et al. 2010). If the
understanding of use by e-learners is matched with their preferences, students
may perform their assignments in a more productive way. The extra students uti-
lize e-learning systems, the further those who define improving student effects
(Aparicio et al. 2016). The use of e-learning benefits the student when perform-
ing a particular activity (Venkatesh et al. 2012). Thus the, the present study
hypothesizes which:

HS. The Actual Use of e-learning systems has a significant impact the perfor-
mance expectancy.

Based above arguments, The Satisfaction perceived by user and The Actual Use
of e-learning systems have a significant role in mediating the total effect of Learning
Collaboration Quality, Information Quality, and Course content support on Perfor-
mance expectancy. Thus, the hypotheses proposed is:

Ho6a. The Satisfaction perceived by user mediates the impact of Learning Col-
laboration Quality on Performance expectancy.

H6b. The Satisfaction perceived by user mediates the impact of Information
Quality on Performance expectancy.
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Ho6c. The Satisfaction perceived by user mediates the impact of Course content
support on Performance expectancy.

H7a. The Actual Use of e-learning systems mediates the impact of Learning Col-
laboration Quality on Performance expectancy.

H7b. The Actual Use of e-learning systems mediates the impact of Information
Quality on Performance expectancy.

H7c. The Actual Use of e-learning systems mediates the impact of Course con-
tent support on Performance expectancy.

3 Methodology
3.1 Data collection and sample

The research employed a quantitative approach, with descriptive exploratory
research. Data for the main study were received from the postgraduate doctoral
students in Indonesian Universities. In collecting the data, an e-mailing question-
naire was distributed to gather the responses from postgraduate students. The ran-
dom sampling technique has been used where the research used a cross-sectional
survey method. In Table 1, resulting in data were gathered from 109 postgraduate
doctoral students that studied on postgraduates’ doctoral programs in Indonesian
Universities.

3.2 Instrument development

Based on the literature review, the researcher has identified five variables
(Course content support; Information Quality; Learning Collaboration
Quality; The Actual Use of e-learning systems; The Satisfaction perceived
by users contributing to performance expectancy. For instance, respondents
were asked to state all the items, using a five-point scale with endpoints

Table 1 Demographic Profile of

Respondents (N=109) Demographics respondent percentage (%) Frequency Percentage

Gender
Male 63 57,79%
Female 46 42,20%
Age-Group
21-30 years 36 33,02%
31-40 years 45 41,28%
41 years above 28 25,68%
Experience Using the E-learning Portal
Less than 1 year 47 43,11%
More than 1 to 2 years 49 44.95%
More than 3 years 16 14,67%
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“Strongly disagree” (1) and “strongly agree” (5). Learning Collaboration
Quality was measured by four items which enable easy and comfortable
communication, sharing information more effectively and efficiently, stor-
ing, and sharing documents more comfortably, locating my colleagues’ con-
tact information more easily and quickly (Urbach et al. 2010; Cidral et al.
2018). Information Quality was measured by four items that information
provided by e-learning system are useful, understandable, interesting, reli-
able (Urbach et al. 2010; Cidral et al. 2018). Course content support was
measured by three items that e-learning courses use multimedia features,
discussion forum, and chat, and applying video animation (Almaiah and
Alyoussef 2019). The Actual Use of e-learning systems was measured by
five items to perform tasks are retrieved information, publish communica-
tion, communicate with classmates and lectures, store and share documents,
execute coursework (Cidral et al. 2018). The Satisfaction perceived by the
user was measured by four items the e-learning system is adequately sup-
porting the study, efficient process, effective process, satisfied on the whole
(Shahzad et al. 2020; Cidral et al. 2018). The performance expectancy
was measured by four items the e-learning system is to accomplish a task
quickly, to increase productivity, easy to accomplish a task, to be useful for
my job (Cidral et al. 2018). The questionnaire was derived from previous
studies with validated measurement scales that analyzed the constructs in a
query in the present study. The Instrument Constructs and Indicators (Vari-
able and Item indicator) explained in Appendix 1.

4 Results

In order to understand the direct and indirect impact of learning collaboration qual-
ity, information quality, course content support, with the mediating influence of sat-
isfaction perceived by user and the actual use of e-learning on performance expec-
tancy in Indonesian universities, a statistical SmartPLS software package was used
for PLS-SEM (Partial Least Square Structure Equation Modeling) data analysis.

4.1 Convergent validity

The convergent validity of the assessment is generally calculated by analyzing the
loadings, the average extracted variance (AVE) and also the composite reliability.
The loadings were all bigger than 0.708, the composite reliabilities were all bigger
than 0.7 and the AVE of all constructs was also bigger than 0.5 as indicated in the
literature (see Table 2).

Table 2 above informs that both Composite Reliability (0.7) and Convergent
Validity methods have been used and it informs that the Average Variance Extracted
values (0.5) are Bigger than the standard rates for all constructs. It supports the
Composite Reliability and convergent validity of the constructs.
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Table 2 Convergent Validity
Constructs Items  Loadings Factor Cronbach rhoA Composite AVE
Reliability
Learning Collaboration Quality =~ LCQI 0,858
LCQ LCQ2 0,835 0,880 0,889 0917 0,734
LCQ3 0,856
LCQ4 0,878
Information Quality 1Q1 0,753
1Q 1Q2 0,947 0,921 0,933 0,946 0,815
1Q3 0,939
Q4 0,955
Course Content Support CCS1 0,887
(CCS) CcCs2 0,823 0,837 0,845 0,902 0,754
CCS3 0,894
Actual use of E-learning System  AUEl 0,939
(AUE) AUE2 0,946 0,949 0,950 0,961 0,833
AUE3 0,948
AUE 4 0,854
AUES5 0,873
Satisfaction Perceived by user SPU1 0,853
(SPU) SPU2 0,860 0,916 0,923 0,941 0,800
SPU3 0,923
SPU4 0,939
Performance expectancy PE1 0,848
(PE) PE2 0,866 0,895 0,896 0,927 0,760
PE3 0,888
PE4 0,885
Table 3 DiST:riminant Validity AUE LCQ cCs 1Q SPU PE
(HTMT Ratio)
AUE
LCQ 0729
CCS 0.779 0.616
1Q 0.852 0.759 0.881
SPU 0.755 0.876 0.642 0.778
PE 0.833 0.874 0.646 0.816 0.854

4.2 Discriminant validity

This new suggested approach was also used to check the discriminant validity in the
form of Heterotrait-Monotrait ratio of correlations and the results are informed in
Table 3. If the HTMT,, 4, surpassed the value of 0.90 (Gold et al. 2001), then there is
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problem of discriminant validity. As all the values are less than the HTMT,, 4, (Gold
et al. 2001) informed in Table 3 that discriminant validity has been identified.

4.3 Hypothesis testing results

The fit model was first tested before testing the hypothesis using two suitable param-
eters: Standardized Root Mean Square Residual (SRMR) and the Normed Fit Index
(NFI). The SRMR is defined as the difference between the observed correlation and
the model-implied association matrix, whereas values below 0.08 (Hu and Bentler
1998) are recognized as a good fit. Henseler et al. (2015) implemented the SRMR as
a fit test for PLS-SEM which can be used to avoid model inaccuracies. The second
fit index is a Normed Fit Index (NFI), an accumulative fit metric that measures the
Chi-square value of the proposed model and links that value to a meaningful param-
eter (Bentler and Bonett 1980). NFI values above 0.9 generally contain acceptable
fit. The model’s data fits are acceptable since the SRMR value was 0.072 (< 0.08)
and the NFI was 0.928 (> 0.90).

The analysis informed in Table 4 describes standardized study model path
coefficients (beta coefficients in which the findings are interpreted from a regres-
sion analysis). Table 4 and Fig. 2 describe that the path coefficients from Learning
Collaboration Quality to Performance expectancy was positive but non-significant
(Standardized coefficient=0.018; p> 0.05), the path coefficients from Learning Col-
laboration Quality to Actual Use of e-learning systems was also positive and sig-
nificant (Standardized coefficient=0.344; p<0.01), and the path coefficients from
Learning Collaboration Quality to Satisfaction perceived by the user was also posi-
tive but non-significant (Standardized coefficient=0.134; p>0.05). Thus, Hla and
Hlc are rejected but H1b is supported.

The path coefficients from Information Quality to performance expectancy was
positive but non-significant (Standardized coefficient=0.006; p>0.05), the path
coefficients from Information Quality to Actual Use of e-learning systems was also
positive and significant (Standardized coefficient=0.286; p<0.01), and the path
coefficients from Learning Collaboration Quality to Satisfaction perceived by the
user was also positive and significant (Standardized coefficient=0.633; p<0.01).
Thus, H2a is rejected but H2b and H2c are supported.

The path coefficients from Course content support to performance expectancy
was positive but non-significant (Standardized coefficient=0.195; p>0.05), the
path coefficients from Course content support to Actual Use of e-learning systems
was also positive and significant (Standardized coefficient=0.354; p <0.01), and the
path coefficients from Course content support to Satisfaction perceived by the user
was also positive and significant (Standardized coefficient=0.181; p <0.05). Thus,
H3a is rejected but H3b and H3c are supported.

The path coefficients from Satisfaction perceived by the user to performance
expectancy was positive and significant (Standardized coefficient=0.423; p<0.01),
and the path coefficients from Actual Use of e-learning systems to performance
expectancy was also positive and significant (Standardized coefficient=0.292;
p<0.05). Thus, H4 and HS are supported.
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Fig. 1 A conceptual model of incorporation of performance expectancy and UTAUT models

Learning
Collaboration
Quality

H1b = 0.344 (0.000) Actual Use of
e-learning

Systems

HS = 0.292 (0.014)

-.Hiy
“‘?."10’0(00
e )

Performance

H2a = 0.006 (0.964) expectancy

Information
Quality

"‘6'({5'\5"* i
\ e L
SRR W

Y H4 = 0.423 (0.000)

Satisfaction
perceived by
User

Course
Content
Support

Hic = 0.181 (0.046)

Fig.2 Result of Path Analysis. Notes: ------- > Non-significant; —— > Significant

The indirect effects of Learning Collaboration Quality on Performance expec-
tancy through Satisfaction perceived by the user were also positive but non-signif-
icant (indirectly standardized coefficient=0.057; p>0.05; Sobel Test Z=1.016),
which is non-supported. The indirect effects of Information Quality on Performance
expectancy through Satisfaction perceived by the user as a full mediator were also
positive and significant (indirect standardized coefficient=0.266; p<0.05; Sobel
Test Z=2.601), which is supported and full mediation. The indirect effects of Course
content support on Performance expectancy through Satisfaction perceived by the
user was also positive but non-significant (indirect standardized coefficient=0.076;
p>0.05; Sobel Test Z=1.732), which is non-supported.

The indirect effects of Learning Collaboration Quality on Performance expec-
tancy through Actual Use of e-learning systems as a full mediator were also posi-
tive and significant (indirect standardized coefficient=0.101; p<0.05; Sobel Test
Z=2.095), that is supported and full mediation. The indirect effects of Informa-
tion Quality on Performance expectancy through Actual Use of e-learning systems
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as a full mediator were also positive and significant (indirect standardized coeffi-
cient=0.084; p <0.05; Sobel Test Z=1.973), which is supported and full mediation.
The indirect effects of Course content support on Performance expectancy through
Actual Use of e-learning systems was also positive and significant (indirect stand-
ardized coefficient=0.104; p<0.05; Sobel Test Z=2.285), which is supported and
full mediation.

Figure 2 displays the determination coefficient () (the portion of the variance in
the dependent variable that is predictable from the independent variable ranges from
0 to 1 the bigger the better). Values which are presented in Fig. 2 show that the
Learning Collaboration Quality, information quality, course content support, satis-
faction perceived by the user, and the actual use of e-learning, account for 79.7% of
the variance in Performance expectancy.

5 Discussion

All of the relationships hypothesized were tested. The actual Use of e-learning sys-
tems is defined by learning collaboration quality, information quality, and course
content support. Satisfaction perceived by the user is described by learning collabo-
ration quality, information quality, and course content support. Performance expec-
tancies are established by the Actual Use of e-learning systems and Satisfaction per-
ceived by the user.

The findings from this study posit that the learning collaboration quality has not

a significant impact on the performance expectancy because of lack of establishing
of social presence. The circumstances should be structured in which postgraduate
students can officially and privately communicate with their classmates. In a face-to-
face setting, this will involve not only ice breakers but also small group discussions
that have the same in an online community. The insignificant result of the direct
effect of learning collaboration quality on performance is consistent with the previ-
ous studies in the field (Cidral et al. 2018). While the quality of collaboration has
increased the effect on the actual use of e-learning systems, allowing easy commu-
nication makes communication more comfortable with classmates and lectures that
are consistent with the previous studies in the field (Urbach et al. 2010; Cidral et al.
2018; Garrison 2006a, b). An example of a collaborative activity would be that each
participant should present himself and share his / her individual and expert desires
and practices. It could be willing to post a digital image in some conditions. For
these posts, a special forum should be developed. In addition, postgraduate students
can be assigned to small groups to discuss formal course expectations and to recog-
nize concerns. Conversely, the learning collaboration quality does not influence the
Satisfaction perceived by the user that is consistent with the previous studies in the
field (Cidral et al. 2018). The workload must be taken as seriously in this context.
The core of the research process is collaboration and discussion, whereas postgradu-
ate students have little chance to interact with other postgraduate students, because
the burden is too high, to focus on this discussion. Postgraduate students may return
to modes of coping to adapt to the material needed to pass the test. Excessive work-
loads deny the probe as a deep, practical educational activity.
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The findings from this study posit that the information quality is not a significant
impact on the performance expectancy because of less quality in terms of interac-
tivity. Postgraduate students value feedback when debates are scattered or bloom-
ing because of a lack of perspectives. It could mean a more profound explanation
because of the absence of e-learning instructions for educators. Diagnosing misun-
derstandings and explaining them is a fundamental educational responsibility. It is
necessary to control time, not to confuse postgraduate students as far as they are
disengaged. The insignificant result of the direct effect of information quality on
performance expectancy is consistent with the previous studies in the field (Cidral
et al. 2018). While the information quality has increased the influence on the actual
use of e-learning systems that are consistent with the previous studies in the field
(Urbach et al. 2010; Cidral et al. 2018; Garrison, 2006a, b). Since these postgraduate
students can benefit from the discussion actively, participation benefits much more
from critical thinking. A crucial stage of the critical investigation is the constructive
exchange, checking, and validation of concepts. Thus, the information quality has
an impact on the Satisfaction perceived by the user that is consistent with the previ-
ous studies in the field (Cidral et al. 2018; Zhu 2012). The information gathered by
e-learning systems is useful and understandable and satisfies the roles of the e-learn-
ing environment and the group’s peer interaction.

The findings from this study posit that the course content support has not a sig-
nificant influence on the performance expectancy because of lack of meaning, con-
tent precision, and distortion of course content with learner needs. The insignifi-
cant result of the direct effect of course content support on performance expectancy
is consistent with the previous studies in the field (Almaiah and Alyoussef 2019;
Voogt et al. 2013). While the course content support and the Satisfaction perceived
by the user affect the actual use of e-learning portals which is consistent with the
earlier researches in the field (Almaiah and Alyoussef 2019; Wright 2003). These
findings advise that if the lesson material causing the e-learning framework aids
various types of multimedia attributes to illustrate complicated perceptions in the
content courses such as images, computer graphics, and audio recordings, the mech-
anism is improved; therefore, the utility of the e-learning system must be enhanced
to increase user satisfaction perceived. The findings also indicate when the matter of
the courses offers forums and discussions for postgraduate students to express their
insights and perspectives on an asynchronous basis with their teacher, this will reas-
sure postgraduate students for utilizing the e-learning system.

The Actual Use of e-learning systems and satisfaction perceived by the user has
a significant impact on performance expectancy (H4, HS), and the results are steady
with previous studies (Aparicio et al. 2017; Urbach et al. 2010; Cidral et al. 2018).
The purpose is essentially to make postgraduate students self-directed and to learn.
This includes cognitive processing consciousness. Knowledge of the evaluation
method is important if learners are to be more responsible for their studying. Online
learning will give postgraduate students a chance to focus on accomplishing assign-
ments and practices. Learners show higher standards of communication and learn-
ing when they had online teachers who offered more “guided support” to achieve
academic goals.
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These results show that the satisfaction perceived by the user is a full mediator
between the information quality and performance expectancy (H6b). Moreover,
some postgraduate students will actively benefit from exchanges, controls, and
confirmation of information on the online learning environment. When learners
had teachers online who provided more “directed support” to achieve academic
objectives, they demonstrated higher expectations for communication and educa-
tion. They feel positive because quality information is being generated more and
more satisfactorily in learning experiences (Dewiyanti et al. 2007). Conversely,
the satisfaction perceived by the user has no impact as a mediator between the
learning collaboration quality & course content support, and performance
expectancy (H6a, H6c) that is less quality course content in terms of interactiv-
ity. Therefore, the actual use of e-learning systems is a full mediator between
the learning collaboration quality, information quality, course content support,
and performance expectancy (H7a, H7b, H7c). Postgraduate students can cre-
ate, exchange ideas, exercise self-examination in online learning communities,
solve problems, test synthesis, and achieve capacity. Postgraduate students can
improve active learning through online, collaborative written work, group dis-
cussions, debates, and opinions of the arguments. Giving autonomy in learning
will improve performance expectancy that is a part of responding to the assign-
ment problem (Wahyuni et al., 2020a, b). For example, sharing information about
course schedule between course scheduler, lecturers, and students through por-
tal system help lecturers distribute course material just-in-time that are current
interactive media features (e.g., video, graphics, voice recording) and networking
resources e.g., discussion boards and online chats) to increase the degree of actual
use of e-learning platforms to enhance the performance of learners (Almaiah and
Alyoussef 2019). Regarded from these arguments, the definite Use of e-learning
systems bridges the relationship between the information quality, learning collab-
oration quality, course content support, and performance expectancy that fulfills
the research gap. Whereas the satisfaction perceived by the user only mediates
the relationship between information quality and performance expectancy.

To elaborate the finding of the research, the following are six suggestions from
the author to fulfill stakeholder expectations regarding e-learning performance in
uncertain conditions;

First, starting with infrastructure improvements to run online distance learning or
e-learning because not all postgraduate students have advance gadgets or laptops. In
addition, data packages and internet networks must also be prepared to enter digital
learning. The online learning infrastructure can be strengthened with a variety of
initiatives, including determining the package of solutions chosen (such as learning
management systems, video conferencing applications, learning content production
applications) and designing their use in integrated learning. Escorting this aspect is
not that difficult to do if the supporting resources are available: a concept develop-
ment team and technical bodyguards with good capabilities and financial resources.
However, preparing the human aspect is more challenging, including increasing
digital capabilities. The production of quality online learning content and consist-
ency in carrying out the scenarios that have been used falls into this realm. Building
digital culture and capabilities is not an easy task, especially when a pandemic like
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this is not on our side. Here, collective awareness and active participation of stake-
holders are necessary.

Second, structured information, namely the learning management system that is
currently available in the form of the Learning Center platform owned by the Min-
istry of Education. Unfortunately, the Ministry of Education does not encourage the
use of this platform for all postgraduate students to use.

Third, info-culture, namely digital pedagogy which is very different from tradi-
tional pedagogy. This is because the digital concept recognizes the term anytime,
anywhere, and any devices so that Indonesia recognizes asynchronous education. In
determining the choice of scenario or learning design, the characteristics of post-
graduate students who are currently scattered in various places with the quality of
Internet connection and the availability of other supporting resources need to be
included in the radar. This includes a choice of learning modes: synchronous (one
time, different places), asynchronous (different times, different places), or mixed
(Daniel 2020).

Fourth, there is no other choice for higher education institutions but to
strengthen the information technology ecosystem, to support business processes
and decision making. Digitalization of services is no longer an option, but a
necessity. This has to do with many things, including providing services to post-
graduate students and other stakeholders as well as data collection which is not
only administratively important but more than that, strategically critical. Higher
education institutions leaders need to pay special attention to this aspect, which
may require a sizable investment. This does not only concern the procurement of
goods but also increases the capacity (quantity) and capability (quality) of the
escorts. But keep in mind, this investment is a capital expenditure for the long
term and not a single-use operating expenditure.

In particular, universities need to pay attention to strengthening and maturing the
online learning ecosystem. Not only in terms of technology infrastructure and infor-
mation systems but also terms of the readiness of the actors: lecturers and postgrad-
uate students.

In the early days of a pandemic, emergencies can be a reason to create tolerance
for the quality of learning. However, at present, these reasons have not decreased
their validity. This is the time to improve the quality of the learning experience, one
of which is to strengthen the online learning ecosystem.

Fifth, the use of information technology forces higher education institutions
to redesign its business processes. So far, we have been trained to think deduc-
tively from problems. This is what seems to trap us into automation. As a sim-
ple illustration, a business process redesign might turn seven process desks into
just three. However, automation keeps it at seven tables. Therefore, it is impor-
tant to include an inductive mindset that recognizes the potential of information
technology as a complement to the perspective (Hammer and Champy 1993). A
leap due to the innovative use of the information technology ecosystem needs to
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be continuously explored and elaborated. For example, if an inductive approach
is used, the admission process can change drastically without any physical pres-
ence. In addition, on the other hand, universities can think of opening a dis-
tance education study program to optimize the benefits of information technol-
ogy investment in addition to being a strategy for future growth by expanding
the student base.

Sixth, facts in the field show that not all learning activities can be transferred online.
If this is the case, the stakeholders must also take mitigation to prepare for well-guarded
physical activity. Some examples can be given here, including wet practicum, medical
skills education, and clinical education. Portraits of each higher education institution
can be different from one another. What is clear, higher education institutions must also
invest to facilitate the new order or adaptation of this new approach of education digital
systems.

6 Main implications

Theoretically, this study supports the theory of online collaborative learning that
extends an integrated model by improving new constructs, which are the actual use of
e-learning systems and satisfaction perceived by the user. These constructs are posi-
tioned as a mediator that becomes the construct of the new model fulfills the research
gap of the relationship between the implementing e-learning systems on performance
expectancy. The present study shows that the actual use of e-learning systems has more
impactful as the indirect relationship between learning collaboration quality, informa-
tion quality, and course content support on performance expectancy rather than sat-
isfaction perceived by the user as mediator. So, learning collaboration quality, infor-
mation quality, and course content support are significant factors for the actual use of
e-learning, whereas only information quality is a key factor for satisfaction perceived
by the user.

The practical outcomes of this research deliver guidance to designers and pro-
viders of e-learning systems. Such an inference has come about from this study
the specific features of e-learning platforms must allow a collaborative atmos-
phere that is a key aspect of the achievement of e-learning systems. Its findings
suggest that participants would benefit if collaboration features were considered in
the portals. For example, technology platforms should allow communication and
collaboration between postgraduate students to be communicated and thus influ-
ence the use and satisfaction of postgraduate students. This research also suggests
that the standard of knowledge has a substantial influence on the use and con-
tent of courses. The material must be realistic, comprehensible, fascinating, and
accurate. Foundations should establish different methods of self-evaluation using
assessments, assessments, and other tests. Providers thus raise the overall degree
of performance by participating in the material of the module. The author has
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also learned from this study if e-learning platforms offer a range of methods to
assess and communicate, they contribute to greater satisfaction. In these studies,
the author found that the perception of individual success is because of the con-
sistency of the system perceived by users. If the platform is simple to use and is
organized in features and capabilities, it can make e-learning systems more enjoy-
able and effective.

7 Conclusions and limitations

The research findings have informed the significance of the actual use of
e-learning and satisfaction perceived by the user as a mediator in improv-
ing the performance of postgraduate students in Indonesia. Even though
there is an insignificant result between the information quality, learning
collaboration quality, course content support, and performance expectancy.
The study, therefore, indicates that approaching the actual use of e-learning
has a greater effect than user (student) satisfaction to enhance performance
expectancy.

Further research can be conducted to measure whether city differences can
affect performance expectations in online learning systems. In addition, fur-
ther research can also be carried out to measure whether differences in subject
or course material can affect performance expectations in the online learning
system.

The present study has limitations that indicate some future directions for
research. This research applies a cross-sectional design, then a longitudinal
study can be applied to the next research that will also contribute to analyzing
the effects of information quality, learning collaboration quality, and course con-
tent support toward the definite use of e-learning and user satisfaction which also
improves performance expectancy. Lastly, the analysis was generated from post-
graduate doctoral students in universities, and it is highly advantageous to collect
data from postgraduate doctoral students to provide additional proof of outcomes
to provide additional evidence about distance learning outcomes and further
research is needed regarding whether the learning outcomes match stakeholder
expectations.
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