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ABSTRACT This study aimed to alleviate the gap between the literature regarding the Social Networking
Applications (SNAs) use for active collaboration and engagement as sustainability in higher education
and task-technology-fit (TTF) and compatibility on their consequence on students’ satisfaction and their
performance impact its sustainability used in higher education. Although researchers have examined (SNAs)
usage within multiple situations, the roles of (TTF) and compatibility as mediating variables have not been
investigated through TAM model and constructivism theory on measuring education sustainability. Overall
602 students and researchers took part in this study, which were selected from public university. Using
the method of structural equation modeling (SEM), we surveyed to discover the perception of students
toward the (SNAs). Based on the results, the (SNAs) use for collaboration and engagement as sustainability
in higher education, and TTF and compatibility positively impacted the student’s learning performance
on measuring education sustainability, and they were found to be completely pleased with the perceived
ease of use and perceived usefulness. In conclusion, the role of TTF and compatibility presents positive
influences performances related to sustainability for education; and both factors mediates associations
among collaboration and engagement as sustainability in higher education, students’ satisfaction on (SNAs)
usage and students’ performance related to sustainability for education. Therefore, their impact should be
encouraged in learning processes in higher education institutions.

INDEX TERMS Social networking applications (SNAs) use, compatibility and task-technology fit (TTF),
sustainability for education, structural equation modelling (SEM).

I. INTRODUCTION
Research community has placed divergent attention toward
the implementation of (SNAs) in the curriculum of higher
education with respect to teaching and learning purposes on
measuring education sustainability. (SNAs) are the platform
where students can join and interact under a social environ-
ment [1]. Gutmann et al. [2] in a study concluded an improved
ubiquity and acceptance of digital learning resources by the
undergraduate medical students (in particular mobile appli-
cations). In a study, Almaiah et al. [3] found that students
are more keen to leverage the prospects of (SNAs) like
Facebook, and others in supporting the teaching-learning

The associate editor coordinating the review of this manuscript and
approving it for publication was Utku Kose.

process as compared to other levels of education that are more
inclined to use traditional approaches. Hence, this reveals
that the (SNAs) technology is yet to become a mainstream
technology to be adopted in education. In today’s world,
students have more opportunities to use new technologies
than before [4].

Although (SNAs) is used by most of the students to keep in
contact with their family members [5], this practical attitude
establishes better opportunity for them to accept and gain
knowledge to utilize (SNAs) in classes and research. Another
justification for its use in the higher education is that
the (SNAs) has been perceived as having tremendous effects
on the educational experience of students. In addition to facil-
itating their academic transition from college to university
level, it also affects the performance on measuring education
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sustainability of both the students and researchers [6]. The
technology acceptance model (TAM) and constructivism the-
ory was used in this study to implement (SNAs) in the
higher education. However, both the theories have their own
factors in elevating the quality of education via (SNAs).
Constructivism theory considers interaction, engagement,
and collaboration and engagement as sustainability in higher
education (CE) as aspects that establish the use of (SNAs),
whereas TAM considers using (SNAs), and students’ satis-
faction (SS), perceived usefulness (PU), perceived ease of
use (PE) as core factors. Therefore, we considered to use these
two theories and develop a theoretical framework with the
help of survey results obtained from the student population
of public university, and deduced the effectiveness of (SNAs)
toward performance impact as sustainability in higher
education.

The survey was conducted to gain the perception of the
respondents toward (SNAs)’s application in enhancing per-
formance impact as sustainability in higher education, and
survey results were analyzed using structural equationmodel-
ing (SEM). The following sections discuss the preprocessing
of the survey data, adoption of constructivism and TAM
theories in the theoretical framework, and the effectiveness
of (SNAs) with respect to the performance impact as sus-
tainability in higher education in public university. Litera-
ture shows several studies related to models and frameworks
showing the negative influence of (SNAs) on certain aspects
of education such as students’ collaboration and engagement
and their performance impact as sustainability in higher edu-
cation [7]. In addition, literature related to (SNAs) in insti-
tutions of tertiary education is scarce [8]. Therefore, in this
study, we aimed to scrutinize the application of (SNAs) from
student’s perspective.

A. PROBLEM STATEMENT
The first part of the research’ statement includes the insuf-
ficient investigation on (SNAs) usage for active collabora-
tion and engagement as sustainability in higher education,
with the corresponding interaction and constant factors as
focused by the previous studies (e.g., [9], [10]. The second
part correlates the insufficiency of instrument models appli-
cation in measuring the related factors in one study [11], and
the lack of examination of (SNAs) usage for collaboration
and engagement as sustainability in education and involve-
ment, with the interaction and perceptual factors [9], [10].
And the third part includes the ability to model accep-
tance of (SNAs) with constructivism theory as the potential
model of constructs, with both interaction and perceptual
factors present in the (SNAs) in the educational context [12].
Additionally, there are insufficient models for understanding
the (SNAs) usage and its impact performance as sustainability
in higher education [13]. Conversely, this study has shifted the
focus to the social and task characteristics (compatibility and
task-technology-fit). It is reflected in what Aldholay, Isaac,
Abdullah, Alrajawy, & Nusari [14] mentioned that social
and cultural characteristics are among the main issues in

the context of online learning adaption. Besides, [14] have
touched in the importance of compatibility role in the field
of information system, however, it was mainly a systematic
literature review which resulted in a proposed conceptual
model that has not been empirically tested.

Based on [15], actual use is insufficient to render a
full description without including consideration of whether
such technologies are a match with corresponding tasks,
although [16] considered task technology fit as vital in
research on the use of modern technologies in institutions.
Such contradictory findings show that other aspects may
be intervening in the associations, in accordance with the
applications and contexts under study. For actual use and
user satisfaction to positively affect personal performances
on measuring education sustainability, these variables are
initially required to process intervening aspects including task
technology fit, a variable that can be defined as the extent
to which technologies assist users in the performance on
measuring education sustainability [17]. Almaiah et al. [18]
discovered that task technology fit appreciably influences
usage and the effect on performance on measuring educa-
tion sustainability, while [19] established similar meaningful
relationships. From a theoretical rationale, and from what is
currently known to the researchers, this research is apparently
one of the first to apply compatibility in terms of a medi-
ation variable for relationships among overall quality and
user satisfaction and real usage. It utilises task technology
fit for mediating relationships among real usage and users’
satisfaction in one case and the effect on performance on
measuring education sustainability.

B. (SNAs) IN EDUCATION
Previous researchers have analyzed each (SNAs) tools which
includes Facebook, MySpace, or Twitter as educational
research for logical determination from the commonness of
the term (SNAs) itself. Hence, (SNAs) platforms have not yet
pervaded the field of education in the true sense. Tess’s [20]
experiment has concluded that most universities have the
facilities and acceptance for the utilization of (SNAs); how-
ever, the teachers or instructors are not well trained for the
purpose of instruction. The use of instructor, engagement
of learner, and effect on academic achievement are the fac-
tors that have been considered in the previous studies of
information and communication technology (ICT) usage for
education sustainability [21], [22]. In another study, [23]
analyzed the development and revision of (SNAs) strategy in
the higher education, by considering the potential changes in
(SNAs) field, academic freedom issues, and the premises of
inter-operability with policies at the unit and campus levels.
The study observed (SNAs) to be an important technology
in enhancing the voice of students and improvement in the
learning process. In another study by [3], students were found
to be more susceptible in using Facebook and other (SNAs)
platforms to strengthen the learning processes in compari-
son to others who are focused towards using conventional
learning methods.
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FIGURE 1. Research model and hypotheses.

II. RESEARCH MODEL DEVELOPMENT AND HYPOTHESES
A. THEORETICAL BACKGROUND
This study used constructivism theory as an alternative to
the traditional instructive models to improve the platform
of education, possibly leading to positive enhancements in
the education sector [24]. This approach makes individu-
als actively involved in the product construction [5]. It is
also reported that the use of this theory helps to develop
thinking skills especially the high-order ones such as criti-
cal thinking and problem solving [5]. In a study by Moafa
et al. [7] it has been confirmed that the implementation of
(SNAs) in the academics carry significant ability to improve
the student’s performance on measuring education sustain-
ability and enrich the learning environment. This can be
achieved by adding certain factors to the theoretical frame-
work. Technology acceptance model (TAM) perspective is
marked flexibly as it extends to other variables that aid in
describing the approval of the technology [25], [26]. Task
Technology Fit (TTF) is the degree to which a technology
assists an individual in performing his or her portfolio of
tasks; it can be broadly applied to any situation in which
individuals use technology to accomplish specific tasks [27].
Therefore, the research model studies all aspects of construc-
tivism (interaction with peers (INP), interaction with lec-
tures (INL), collaboration and engagement on learning (CE)).
TAM (perceived usefulness (PU), perceived ease of use (PE),
(SNAs) use (SU), students’ satisfaction (SS)). Finally, Task
Technology Fit (TTF) and compatibility (CO) which affect
the students’ performance on learning (PI) as sustainability
in higher education. See Figure 1.

B. INTERACTION WITH PEERS AND LECTURERS
Interaction is learning styles represent preferences for
one mode of adaptation over others & Interaction learn-
ing is a pedagogical approach that incorporates social
networking and urban computing with lecturers and

supervisors [28], [29]. Al-Rahmi et al. [30] suggested
that (SNAs) is the perfect host for a mixed learning environ-
ment because it enhances relationships between the peers.
They found that the learners admired interaction discussions
in the virtual learning platform. It has been observed that
certain tools of (SNAs) platforms like Facebook has a positive
influence on students’ engagement and learning experiences
through the creation of effective platforms for such purposes.
There also exists a high influence on learners’ encouragement
as it provides a simple and successful flow of thoughts among
learning communities [3], [30].

H1: Significant relationship between INP and collabora-
tion and engagement on learning.

H2: Significant relationship between INL and collabora-
tion and engagement on learning.

C. COLLABORATION AND ENGAGEMENT AS
SUSTAINABILITY IN HIGHER EDUCATION
Collaboration and engagement as sustainability in higher
education is a situation in which two or more people learn
or attempt to learn something together. Unlike individual
learning, people engaged in active collaboration and engage-
ment as sustainability in higher education capitalize on one
another resources and skills [30], [31]. Collaborative peer
learning has been found to facilitate the development of inter-
action skills, self-evaluation, self-motivation, critical think-
ing, and reflection among students [32]. Active collabora-
tion and engagement as sustainability in education and moti-
vating cognitive skills reflection and metacognition is an
integral part of (SNAs) for active collaboration and engage-
ment as sustainability in higher education in tertiary educa-
tional institutions [33]. Based on previous studies a higher
level of learning can be achieved by incorporating (SNAs)
in student assignments [34]. (SNAs) like Facebook as a
medium of exchange promotes a safe and flexible learning
space, that enhances active collaboration and engagement as
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sustainability in higher educationwhilemaking a strong inter-
est among the students and their lecturers in a strong engaging
manner [33], [35].

H6: collaboration and engagement on learning has a
positive relationship with compatibility.

H7: collaboration and engagement on learning has a
positive relationship with SS.

H8: collaboration and engagement on learning has a
positive relationship with (SNAs) use.

D. PERCEIVED EASE OF USE
The extent to which a person believes that using the system
will be free of effort [36]. According to TAM, perceived ease
of use significantly impacts perceived usefulness, actual use,
and behavioral attitude [36]. As for the relationship between
the two factors, the perceived ease of use and perceived
usefulness, [36] explains that perceived ease of use may
antecede perceived usefulness, as opposed to being a parallel
and direct determinant of use [26]. Based on unified theory
of acceptance and the use of technology (UTAUT), [26]
considered effort expectancy to encapsulate the concepts of
perceived use (TAM/TAM2), complexity, and ease of use,
where effort expectancy refers to the level of ease related to
the information system (IS) use [26].

H3: perceived ease of use has appositive relationship with
compatibility.

H4: perceived ease of use has appositive relationship with
perceived usefulness.

E. PERCEIVED USEFULNESS
The extent to which a person believes that using the sys-
tem will enhance his/her job performance [36]. As shown
in the TAM model, perceived usefulness is considered the
best predictor of IT use among users [26], [36]. Almaiah and
Alyoussef [37] reported no relationship between perceived
usefulness and attitude and (SNAs) use. In contrast, Bajaj
and Nidumoulu [38] found that usefulness negatively impacts
attitude toward use of IS [26].

H5: perceived usefulness has a positive relationship with
compatibility.

F. COMPATIBILITY
In the information systems (IS) field, compatibility is consid-
ered as one of the fundamental antecedents to user adoption
of new technology or application [39], [40] likewise, Premku-
mar [41] suggested that it was found to be an important deter-
minant of IS innovation adoption. Compatibility is described
as the intensity with which innovations are perceived to align
with the current needs, values, and prior experiences of their
probable adopters [42]. The literature in the internet and
education field has yet to pay significance attention to this
variable [43]. In other technology application [44] found that
high compatibility leads to preferable adoption of mobile
systems. In this research, the disposition is described as the
intensity with which online learning technologies fit student
beliefs, values, and lifestyles [40]. Wu et al. [45] discovered

that compatibility has an appreciable influence student’s
satisfaction via using (SNAs), whereas [39] established a
meaningful relationship among usage and compatibility with
regards to mobile learning programmers in Taiwan.

H9: compatibility has a positive relationship with (SNAs)
use.

H10: compatibility has a positive relationship with task
technology fit.

G. (SNAs) USE
With the use of (SNAs), learners can communicate, interac-
tional collaborate, and engage in a social network [1], [46].
Pomerantz et al. [23] studied the development and recreation
of (SNAs) policies through different fields of higher educa-
tion, by considering the fast growing landscape of (SNAs),
difficulty in academic freedom, and notions of interoper-
ability with policies at the unit and campus levels into con-
sideration. Higher education has drawn widespread focus
from the researchers on the incorporation of (SNAs) activities
for teaching and learning motive. Active collaboration and
engagement as sustainability in higher education andmotivat-
ing cognitive skills reflection and metacognition is primary
feature of (SNAs) for active collaboration and engagement
as sustainability in higher education [33]. Rapid growth in
social-media applications, enhancement of event-awareness
by social mining has become significantly important [11].
Previous researchers have demonstrated the success achieved
in higher level of learning by the incorporation of (SNAs) for
student assignments [34].

H11: (SNAs) use has a positive relationship with students’
satisfaction.

H12: (SNAs) use has a positive relationship with task
technology fit.

H13: (SNAs) use has a positive relationship with students’
performance impact on learning.

H. STUDENTS’ SATISFACTION
Students are successful in the learning and are pleased with
their experience [47]. In relation to user’s adoption of certain
technologies and their satisfaction, two variables are consid-
ered critical and of a great importance: perceived usefulness
and perceived ease of use. These variables are important as
they can predict the users’ satisfaction with respect a particu-
lar website [48] or a computer [36]. It has been reported that
users’ entertainment has amajor role in predicting the success
of any technology. As for the IS and products, the entertain-
ment provided by this technology predicts the success as well
as the adopting of this technology by the users [49]. Based
on this, [50] recommended a way to enhance students’ learn-
ing and satisfaction though involving all sorts of interaction
within the online courses.

H14: students’ satisfaction has a positive relation with task
technology fit.

H15: students’ satisfaction has a positive relation with
students’ performance impact on learning.
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I. TASK TECHNOLOGY FIT
In this research, task technology fit is described as the inten-
sity with which systems match interests, suit or fit tasks,
and meet requirements [51]. Almaiah et al. [17] described
the concept as the extent to which technologies assist users
in their performance on measuring education sustainability.
They similarly referred to the disposition as the extent to
which a particular system is appropriate or fit for assist-
ing in the completion of tasks, based on work require-
ments [17]. Regarding the use of technology in organisations,
real use remains insufficient for rendering a full description
without including task technology fit in full consideration
that is if the technologies match with their corresponding
tasks [15]. Several papers have examined the positive effects
of task technology fit regarding usage behaviours. The well-
regarded [11], [19] examined the positive effects of task
technology fit on factors regarding IS effectiveness, includ-
ing the effect on performance and the net advantages. Their
findings are supported bymuch prior research that discovered
a positive association among task technology fit and personal
performances [16], [18]. This research will investigate the
mediation effects of task technology fit on the association
among real use and performance on measuring education
sustainability as well as among user satisfaction and the effect
on performance on measuring education sustainability, based
on the direct and validated effects of real usage and user
satisfaction on performance [52] and also the meaningful
influence of task technology fit on performance onmeasuring
education sustainability.

H16: task technology fit has a positive relation with
students’ performance impact on learning.

J. PERFORMANCE IMPACT AS SUSTAINABILITY IN
HIGHER EDUCATION
Performance impact as sustainability in higher education is as
a demonstration of a student’s level of competence and mas-
tery of a subject through completion of multiple assessment
tests of competence in a particular domain on measuring edu-
cation sustainability [53], [54]. Several studies have reported
that (SNAs) have an important role in enhancing the students’
engagement as well as in their achievements [55]. Learners’
performance impact as sustainability in higher education has
been found to be significantly improved by the use of (SNAs)
in academics [29], [56]. It also has a positive influence on skill
development [12] and improving cognitive skills [30], [57].

III. RESEARCH METHODOLOGY
Totally 602 undergraduate and postgraduate students volun-
teered in this study. The survey the primary tool of data
collection was given manually to the respondents and was
asked to fill them in order to obtain their feedback on (SNAs)
networks and how they are used to the purpose of enhancing
an active collaboration and engagement as sustainability in
higher education, and their view of its influence on their sat-
isfaction and learning performance on measuring education

sustainability. The survey asked the respondents to answer
questions in relation to (SNAs) network. The survey results
were analyzed using SEM. The survey items were evaluated
with a 5-point Likert scale. The items were consists of TAM
variables, interaction factors, and demographic items. The
data collected from the survey were analyzed with IBM
SPSS, and Structural Equation Modeling (SEM- Amos) was
used as the primary statistical technique utilized in two steps;
the first step constructed the validity of measurements, dis-
criminant validity of the measures, convergent validity of
the measurements, and second step consisted of analysis of
the structural model. The approach was motivated by Hair
& al., [58]. The following subsections provide details of
the analysis, theoretical framework, and hypotheses, and the
result of the (SNAs) influence on performance impact on
measuring education sustainability.

A. VALIDITY OF THE DESIGNED QUESTIONNAIRE
The core objective of the survey used in the present study
was to examine the credibility of (SNAs) for educational
purposes for both learners and researchers within the insti-
tutions of tertiary education. In accordance with this and also
to validate the quality, effectiveness, and completeness of
the questionnaire, we validated the designed questionnaire
using pilot test, which helped in the removal of glaring
defects. The questionnaire consisted of 32 questions. These
items were designed to extract different types of information
such as literature review, need of using (SNAs), students’
view on the relation between the various tools of (SNAs),
and collaboration and engagement as sustainability in higher
education. The students were also asked about the influ-
ence of (SNAs) on the performance impact on measuring
education sustainability. Furthermore, the conviction on the
effectiveness of this research as well as the validity of the
structured questionnaire was tested via pilot and final test.
The dependency was evaluated by using the preliminary basic
statistical methods in SPSS 20 software for Windows. The
relationship between performance impact as sustainability in
higher education and collaboration and engagement as sus-
tainability in higher education with respect to incorporation
of (SNAs) was evaluated on measuring education sustainabil-
ity. Other variables were also taken into consideration, such as
interaction with lecturers, interaction with peers, and (SNAs)
use. Cronbach’s alpha result based on standardized items
was observed to be 0.913. Table 1 represents the reliability
coefficient (Cronbach’s alpha) for all constructs of pilot and
final tests: all factors were found to be reliable and acceptable.
See Table 1.

B. DATA COLLECTION AND MEASUREMENT
Present study is a segment of research aimed at soliciting
researchers’ perspectives on the incorporation of (SNAs) for
collaboration and engagement as sustainability in higher edu-
cation which can enhance learners’ and users’ performance
impact on measuring education sustainability. In this survey,
both the open-and close-ended items were utilized, which
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TABLE 1. Reliability coefficient for all constructs in pilot test and final test.

was the primary instrument of data collection. In particu-
lar, the questionnaire included 32 items designed to extract
particular information from the participants. It consisted of
several sections such as literature review, the need for (SNAs)
use, researchers’ view on (SNAs) tools for collaboration and
engagement as sustainability in higher education, and the
effect on performance on measuring education sustainability.
The core purpose of the study was to solicit the perspectives
of both students and researchers on the use of the different
tools of (SNAs) platforms and its effect on their performance
impact on measuring education sustainability. As for the
number of items used for each variable, three items were used
to measure interaction with peers and interaction with lectur-
ers and they were adopted from previous studies [28], [29].
Three items were considered from the study of [31], [33]
to measure collaboration and engagement as sustainability
in higher education. Three items were adapted from [36]
to test the influence of both perceived ease of use and per-
ceived usefulness. Furthermore, three items were adapted
from [49] to measure the idea behind the use (SNAs). Four
items were adapted from [17] to measure TTF, and four items
were adapted from Ifinedo (2012) to measure compatibility.
Three items were adapted from [11] to measure researchers’
satisfaction. As for the last construct, three items adapted
from [59], [60] to measure performance impact on measuring
education sustainability.

IV. DATA ANALYSIS AND RESULTS
In this study, a total of 602 participants responded to the
questionnaires. In the first step of analysis, the respondents
were classified according to their demographic data. Female
respondents (n = 344, 57.1%) were found to be more than
male respondents (n= 258, 42.9%). In addition, 410 respon-
dents (68.1%)were from undergraduate level and 192 respon-
dents (31.9%) were from postgraduate level. With respect
to the ages of the respondents, 142 respondents (23.6%)
were between the age 21–24 years, 196 respondents were
in the age group of 25–30 years, 173 (28.7%) were in the
age group of 30-35 years, and 91 respondents (15.1%) were

over 35 years of age. Most of the respondents (91.4%) were
using (SNAs) for collaboration and engagement as sustain-
ability in higher education to affect performance impact on
measuring education sustainability, and the remaining (8.6%)
did not do so. The three criteria that is, the AVE value of
each construct ≥ 0.50, index among variables <0.80 [58],
and square of AVE of each construct greater than the inter
construct correlations (IC) related with the factor [61] (are
the basis of discriminant validity) were evaluated. Addi-
tionally, the constructs, items and crematory factor anal-
ysis results with factor loading of ≥ 0.70 or over, were
accepted, with Cronbach’s Alpha ≥ 0.70 and composite
reliability ≥ 0.70 [58].

A. MEASUREMENT MODEL ANALYSIS
The primary tool of analysis in this research was SEM along
with the use of Amos 23 software to conduct confirmatory
factor analysis (CFA). The total goodness-of-fit was eval-
uated by fit indices (IFI, RMR, χ2, df, χ2/df, CFI, TLI,
and RMSEA). An acceptable overall model fit was obtained
as initial CFA was conducted. Table 2 shows the results of
measurement model. See Table 2, Figure 2, and Appendix.

In this study, to evaluate the discriminant validity three
different criteria were used. One of these criteria is the cor-
relation index between variables which is supposed to be
not more than 0.80 [58]. The other two are the value of the
average variance extracted (AVE) and the square root of AVE.
The desired value of the former is equal to or greater than
0.5 for each construct, whereas the value should be more
than the inter-construct correlations (ICs) linked with that
factor [61]. As for the crematory factor analysis, the factor
loading is preferred to be 0.5 or greater, whereas it should
be ≥0.70 for Cronbach’s alpha and ≥ 0.70 for the composite
reliability [58]. See Table 3.

B. STRUCTURAL MODEL ANALYSIS
In order to test the structural framework, CFA was run as the
second phase of the SEM. Table 4 illustrates the structural
framework. The data shown in this table indicates the validity
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TABLE 2. Summary of goodness fit indices.

FIGURE 2. Measurement model.

of this framework as well as its suitability to test the hypothe-
ses of this study (see Figure 3 and Figure 4).

Figure 3 and 4 represents the hypotheses between the eight
key constructs and the obtained results indicated that all
sixteen hypotheses were accepted. Table 4 denotes the values
of the unstandardized coefficients and the standard errors of
the structural model that indicated that the major statistics
of the model are significant, and thus indicating the model
validity and the hypotheses testing results.

C. RESULTS OF HYPOTHESIS TESTING
Both the framework and the hypotheses are supported by
these results illustrating the various relationships between
the variables of the framework. Table 4 illustrates the

unstandardized coefficients as well as the standard errors of
the structural framework by providing the required parame-
ters. The table confirms that the (SNAs) use positively affects
the performance impact on measuring education sustainabil-
ity. They also provide support for all hypotheses through the
responses of all the 602 respondents. See Table 4.

As shown in Table 4 and Figure 3, results show that there
is a significant relationship between interaction with peers
and collaboration and engagement as sustainability in higher
education (β = 0.634, t = 18.471, p < 0.001). This finding
indicates the importance of sharing ideas among students
through using (SNAs). Also, the show that there is a sig-
nificant relationship between the interaction with lectures
and collaboration and engagement as sustainability in higher
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TABLE 3. Discriminant validity.

FIGURE 3. Research model path values results.

education (β = 0.262, t = 8.652, p < 0.001). This find-
ing indicates the importance of sharing ideas with lecturers
through (SNAs). According to Table 4, there is a significant
relationship between perceived ease of use and compatibility
(β = 0.153, t = 4.687, p < 0.001). And, the results show
that there is a significant relationship between perceived ease
of use and perceived usefulness (β = 0.553, t = 15.522, p
< 0.001). Similarly, results show that there is a significant
relationship between perceived usefulness and compatibility
(β = 0.349, t = 10.187, p < 0.001). Thus, TAM factors

representative by hypothesis 3, 4 and 5 were supported
and significant relationship with compatibility through using
(SNAs). Next hypothesis the relationship between collabo-
ration and engagement as sustainability in higher education
with compatibility (β = 0.289, t= 7.328, p< 0.001). There-
fore, hypothesis number 6 was supported and significant.
Results show that there is a significant relationship between
collaboration and engagement as sustainability in higher edu-
cation with students’ satisfaction (β = 0.659, t = 17.824,
p < 0.001). Therefore, hypothesis number 7 was supported
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FIGURE 4. Research model hypothesis testing results.

TABLE 4. Hypothesis testing results.

and significant.Moreover, relationship between collaboration
and engagement as sustainability in higher education with
using (SNAs) (β = 0.395, t = 10.528, p < 0.001).
Therefore, hypothesis number 8 was supported and signif-

icant. The ninth hypothesis was also found to be significant
with a positive relation between compatibility and (SNAs)

use (β = 0.437, t = 11.005, p < 0.001). Similarly, a positive
relationship was also detected between compatibility and task
technology fit (β = 0.282, t = 7.810, p < 0.001). There-
fore, hypothesis number 10 was supported and significant.
A positive relationship was found between (SNAs) use and
students’ satisfaction (β = 0.190, t = 5.153, p < 0.001).
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Therefore, hypothesis number 11 was supported and signifi-
cant. And, a positive relationship was found between (SNAs)
use and task technology fit (β = 0.135, t = 4.161,
p < 0.001). Therefore, hypothesis number 12 was supported
and significant. Similarly, a positive relationship was found
between (SNAs) use and students’ performance impact on
measuring education sustainability (β = 0.176, t = 5.362,
p < 0.001). Therefore, hypothesis number 13 was supported
and significant. The next hypothesis the relationship between
students’ satisfaction and task technology fit (β = 0.491,
t = 16.232, p < 0.001). Therefore, hypothesis number
14 was supported and significant. The students’ satisfac-
tion was found to be significantly related to students’
performance impact on measuring education sustainability
(β = 0.445, t = 11.460, p < 0.001). Therefore, hypothesis
number 15 was supported and significant. Finally, the rela-
tionship between task technology fit and students’ perfor-
mance impact was significant with (β = 0.272, t = 6.462,
p< 0.001). Therefore, hypothesis number 16 was supported.
All hypotheses go in line with some of the previous related
research [17], [26], [32], [36], [40], [43], [57].

V. DISCUSSION AND IMPLICATIONS
The result provides insight perception about the learning per-
formance of the postgraduate students and their interaction
within group, with supervisors, and their engagement,
(SNAs) use, perceived ease of use, perceived usefulness,
active collaboration and engagement as sustainability in
higher education and satisfaction on measuring education
sustainability. The incorporation of (SNAs) provides active
collaboration and engagement as sustainability in higher edu-
cation and engagement which can aid the students to work
in groups and to effectively complete their task. (SNAs)
can also allow flow of information and clarified instructions
between the students and their lecturers/supervisors. These
results are parallel with those of previous studies where it
has been reported that the (SNAs) use significantly influence
the learning performance on measuring education sustain-
ability [5], [12], [29]. The primary purpose of the study was
to investigate the (SNAs) use within the educational environ-
ment. Results were found to be positive and relationship was
proved to be positive between interaction and collaboration
and engagement as sustainability in higher education leading
to a better level of performance impact on measuring edu-
cation sustainability. Other variables such as the perceived
ease of use were found with significant effect on the (SNAs)
use as well as on the satisfaction of using this technology.
Other studies support the findings of this study which report
a beneficial impact of the use of (SNAs) on learners [8], [46].

Based on the findings of this study, all the proposed
hypotheses were approved and supported which contra-
dicts with other previous studies which claimed negative
effect of (SNAs) on students’ performance impact on mea-
suring education sustainability [7], [21]. In contrast, the
findings of this study were found to be in-line with the
results of other studies that reported increasing levels of

academic achievement, collaboration, and knowledge sharing
in online courses compared to face-to-face and traditional
courses [22], [57], [59]. In spite of the beneficial impact
of (SNAs) via collaboration and engagement as sustainability
in higher education, it is still reported that this technology is
still underused in classrooms and is rarely involved in tradi-
tional classes [3]. Asmentioned by [62], there is an increasing
tendency to use social internet networks and various multi-
media contents for the purpose of exchanging information.
In a study, [63] revealed the regular use of (SNAs) for mobile
communication and internet as a new trend which have the
possibility to classify mobile learning.

Majority of the respondents (550, 91.4%) of this study
desired to use the tools of (SNAs) for the purpose of collab-
oration and engagement as sustainability in higher education
saying that it would be a fruitful addition through which they
can communicate with their classmates and other learners.
Only 52 (8.6%) respondents reported that they did not use the
tools of (SNAs) any more. Therefore, this study recommends
that tools of (SNAs) such as Facebook and Blog should be
integrated in the universities’ learning environment. (SNAs)
should be used by lecturers and instructors as to enhance
the process of learning by improving collaborative commu-
nication. Meanwhile, researchers are required to assess the
use of this technology by both students and researchers and
how can this enhance the performance impact on measuring
education sustainability. In addition, instructors should be
aware of the benefit this technology brings to the various
academic activities leading to better levels of performance
impact on measuring education sustainability.

Overall, the complete hypotheses are confirmed by the
outcomes from the study, which however contradict most
of the previous studies that have reported the regular use
of (SNAs) leading to low learning performance on measuring
education sustainability [7], [21]. But there are some studies
which are consistent with this study [8], [30], [54] and showed
a significant impact on student learning performance on mea-
suring education sustainability. It is remarkable that most
of the postgraduate students responded positively to their
courses through (SNAs), particularly in collaboration and
information exchange, in comparison to face-to-face courses.
Actual use and user satisfaction also have a meaningful effect
on TTF. This follows, for once students believe (SNAs) use to
be necessarily of help in completing academic tasks, in that
the method fits the ways in which they learn things and usage
and satisfaction consequently rises, such enhanced conditions
should eventually translate into improved performance on
measuring education sustainability. Similarly, it was estab-
lished that TTFmeaningfully affects performance onmeasur-
ing education sustainability, a finding that corresponds with
that of other studies [16], [18], [19].

A. THEORETICAL IMPLICATIONS OF RESEARCH
The outcomes of this research confirm the potential
of (SNAs) influence for collaborating learning on students’
satisfaction and their performance impact on measuring
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education sustainability. The results also revealed that satis-
faction, perceived ease of use, perceived usefulness of (SNAs)
among students’ effects positively to their collaboration and
engagement as sustainability in higher education, and finally,
their performance impact on measuring education sustain-
ability. In addition, the results also showed that group dis-
cussion with peers are important to students and researchers
as this could result in quality outcome of the group. Such
activities may enable the students to generate ideas and opin-
ions positively in group discussions and during interaction
with their supervisors/instructors. The examination of col-
laboration and engagement as sustainability in higher educa-
tion through (SNAs) use by TAM and social constructivism
theory was also validated by the outcomes of the study. The
overall active collaboration and engagement as sustainability
in higher education through (SNAs) improves the learning
activities of students and facilitates group discussions.

The results indicate the improved performance impact on
measuring education sustainability of postgraduate students
and the relationship with their interaction with peers, lec-
turers, their collaboration and engagement as sustainability
in higher education, (SNAs) use, perceived usefulness, per-
ceived ease of use, and their satisfaction. The use of (SNAs)
generates an environment that is indicated by the active col-
laboration and engagement as sustainability in higher edu-
cation which can aid the students to work in groups, to
accomplish tasks.

Additionally, the online active collaboration and engage-
ment as sustainability in higher education has indicated to
have an improved effectiveness than the face-to-face collab-
oration and engagement as sustainability in higher educa-
tion [12], as evidenced by the research skills development
through the previous and ideas-exchange among students.
Students obtain their required resources/information’s from
their peers as well as from their supervisors by using (SNAs).
However, when compared, the empirical evidence suggested
that students on campus needed more support in utilizing
complementary (SNAs) active collaboration and engagement
as sustainability in higher education options in comparison
with face-to-face conferences, and also, lecturers may have
positive roles in supporting the students while incorporating
the use of (SNAs) in assisting brief questions, solutions and
coordination [64], [29]. Based on the outcomes of this study,
the use of (SNAs) has shown to effectively develop a positive
and a learning conducive environment that is invaluable for
the engagement, learning, and the teaching experience.

This research contributes to the literature by proposing
a model that integrates constructivism and TAM-the inte-
gration of which verified the effectiveness in understanding
the following; a) active collaboration and engagement as
sustainability in higher education through (SNAs) and its
effect on the students’ satisfaction in universities, b) effect
of (SNAs) use on the performance impact on measuring edu-
cation sustainability of students in universities, and c) (SNAs)
and other related technologies based theoretical model
development.

The primary objective of the study was to uncover the
influence of (SNAs) use on collaboration and engagement
as sustainability in higher education and to show how this
contributes in enhancing the students’ performance impact on
measuring education sustainability. The theory of construc-
tivism is used and utilized to guide this objective. This study
proves the positive influence of (SNAs) on collaboration and
engagement as sustainability in higher education within the
education sector in higher education. The contribution of
this study is not only restricted on the use of constructivism
theory in investigating the use of (SNAs), but it also provides
insights into this field of research and adds to the body of
knowledge. Moreover, combining both TAM and the theory
of constructivism is a strong point of this study. This is true
because this combination has been rarely used to study how
education is influenced by (SNAs) addressing collaboration
and engagement as sustainability in higher education in par-
ticular. TTF and compatibility variables for the purpose of
creating a rigid model for use in newer contexts. This use of
TTF and compatibility as mediating constructs is apparently
one of the first attempted within the context of local (SNAs)
usage.

B. PRACTICAL IMPLICATIONS OF RESEARCH
Since TTF and compatibility together mediate relationships
among user satisfaction, actual usage, and academic perfor-
mance on measuring education sustainability, it is vital for
university management to integrate (SNAs) usage in their
learning strategies, while evaluating what features align best
with the users’ needs, values, and lifestyles in the (SNAs)
usage. In this research, we present three major practical con-
tributions. It is recommended that these contributions help
in the field work and assist the various users of the different
tools of (SNAs). First, the idea of positive influence on edu-
cational outcome presented in collaboration and engagement
as sustainability in higher education and performance impact
on measuring education sustainability is likely to motivate
students for using (SNAs). The incorporation of various
tools of (SNAs) such as Facebook, Blogs, and YouTube can
provide much benefit for students. Second, instructors and
supervisors can provide the students with the needed help for
improving the performance impact on measuring education
sustainability of students by the use of (SNAs) for the purpose
of achieving collaboration and engagement as sustainability
in higher education. Third, institutions of higher education
have the responsibility of encouraging (SNAs) use for edu-
cational purposes and not just instructing them to so. That
can be done through workshop and raising the awareness of
the many befits of it. Tertiary educational institutions will
have the advantage of making use of this technology within
their learning process. With the availability of resources, this
has the benefit of raising the satisfaction of students and that
would be positively reflected on their performance impact on
measuring education sustainability. This is extremely impor-
tant for research students who are always in need of resources
and can make use of collaboration and engagement as
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sustainability in higher education to have a better outcome
and improve their performance impact on measuring educa-
tion sustainability. The result of this research implicates that:

Incorporation of (SNAs) tools for collaboration and
engagement as sustainability in higher education must
promote students in utilizing the applications of (SNAs)
for improving their performance on measuring education
sustainability. Moreover, the lecturers/supervisors can guide
students by replying to the students’ queries, sharing knowl-
edge and ease with which to obtain information that improve
learning and research skills of students and researchers
respectively.

Institutions are motivated to select students who are volun-
teering to use (SNAs) tools for collaboration and engagement
as sustainability in higher education instead of forcing them
to do so. Further, the institutes can use all the components and
tools of (SNAs) during their learning process.

The technology and the resources are both crucial in
students to use (SNAs) tools. Students should utilize these
technological resources around them to become capable of
learning and improving their performance on measuring edu-
cation sustainability.

C. LIMITATIONS OF THIS RESEARCH
Although, this study concluded with interesting finding,
it still has limitations in some areas. First, this study had
limited sample size, which was taken from one population
in a public university. This is a limitation since the findings
might not apply to other settings like private institutions,
school teachers, or armies. Moreover, the research is also
limited in the range of investigation. In other words, some
factors were only explored for their influence of the students’
performance impact on measuring education sustainability
which ignores other essential factors such as enjoyment,
motivation, service quality, and others. However, this study
has generated fascinating findings along with certain limi-
tations. The sample size was limited to only one university;
thus, the outcomes of this research fails to reflect the response
of other sectors including private institutions, school teachers,
or armies. Some other drawbacks include uses of only ques-
tionnaires and no other qualitative data. The questionnaires
are dependent of students’ perceptions, which might differ
with teachers’. Future studies can replicate this methodology
in other countries having cultural variety by overcoming these
limitations.

D. FUTURE RESEARCH
The limitation of this study opens the door for further research
to fill in the gaps. It is recommended that future research
expands the range of data collection to include other uni-
versities or private educational institutions of higher educa-
tion. Regarding the factors examined, future research can
learn from this work and put more factors under investiga-
tion since there are plenty of factors influencing collabora-
tion and engagement as sustainability in higher education
and have an impact on performance impact on measuring

education sustainability. Mixed research approach can be
used in future studies to increase multiple ways of looking
and social development theory may be collaborated with the
interactionmodel providemore scope for the teaching profes-
sion [13], [65], [66]. This study suggests certain factors such
as enjoyment and motivation among others. The following
points summarize recommendations for future research:
• Investigating the various ways by which students
can utilize the (SNAs) to enhance collaboration and
engagement as sustainability in higher education and
increase their performance on measuring education
sustainability.
• Explore the effectiveness of utilizing different tools

of (SNAs) in collaboration and engagement as sus-
tainability in higher education and how they con-
tribute to knowledge sharing among its users.

• Examining the effectiveness of using technology in the
developing countries and their role in collaboration and
engagement as sustainability in higher education.

VI. CONCLUSION
This research recommends the reconstruction of (SNAs) plat-
form as a tool to contribute towards performance impact
on measuring education sustainability. It is recommended
that instructors utilize the social nature of the (SNAs) in
order to develop the performance impact on measuring
education sustainability and learning of students positively.
Hence, this research is essential, as it has analyzed respon-
dents from among students and researchers in improving the
performance impact on measuring education sustainability
through (SNAs) using two theories, that is, constructivism
theory and TAM. Furthermore, present study has also pro-
vided the theoretical framework that concerns performance
impact on measuring education sustainability and it will be a
kick-start in demonstrating the reliability of those theories in
(SNAs) toward improved performance impact on measuring
education sustainability. Therefore, this research offers note-
worthy findings to other institutions as development of the
framework and its validity to improve performance impact on
measuring education sustainability, which is able to increase
the key performance indicator of the institutions.
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