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Twitter is a microblog that allows users to interact about a topic in online discussion. This
makes it an interesting interactive tool with possibilities to increase student engagement and
learning performance through active collaboration in an informal learning environment.
However, few articles take a quantitative approach to investigate the creation of student
engagement using this social networking site. To address this gap, we propose a series of
activities conducted through Twitter to analyse the engagement generation process in a
sample of 110 students in the first year of a business and administration degree at a large
Spanish university. The results show that the engagement process is created through active
collaborative learning and enjoyment, and that engaged students are more satisfied with the
activity and perceive greater learning performance. This leads us to recommend teachers to
encourage active and collaborative activities to make students more engaged and satisfied,
and improve their performance.

Implications for practice or policy:

e Course leaders can use social networking sites to enhance learning performance and
student engagement in collaborative learning activities.

e Encouraging the engagement generation process in e-learning experiences positively
affects students’ satisfaction with these experiences and their learning performance.

e Group activities are useful to promote student engagement in Twitter-based learning
experiences.

e Activities consisting of applying the concepts studied in class to practical environments,
and activities where students browse for online information and take part in a debate, are
more enjoyable.

Keywords: student engagement, Twitter, active collaborative learning, enjoyment,
satisfaction, learning performance, quantitative.

Introduction

Social networking sites (SNS) are Web 2.0 technologies that allow users to share information, create
content and collaborate online with others (Eid & Al-Jabri, 2016; Evans, 2014). Examples of SNS are
Facebook, Twitter, YouTube, Instagram, Linkedin, Tinder, and Snapchat. They have become part of our
everyday life, not only for the purpose of socialisation, but also as a way of working, and even learning
(Alt, 2017; Denker, Manning, Heuett, & Summers, 2018; Haythornwaite, 2016).

In higher education, the use of Twitter avails educational benefits through interactive and collaborative
learning (Tur, Marin, & Carpenter, 2017). Thus, teachers have incorporated social networking sites into
their class activities as a way to motivate students, foster their learning performance, and increase their
engagement (Bond, Buntins, Bedenlier, Zawacki-Richter, & Kerres, 2020; Bower, 2016; Busselli, Holdan
& Rota, 2019; Hui, Li, Qian, & Kwok, 2019; Junco, Elavsky, & Heiberger, 2013; Schwartz & Caduri, 2016;
Soffer & Yaron, 2017; Staines & Lauchs, 2013). However, few of these studies have considered how to
create engagement in a learning project conducted through Twitter (Castellanos, Haya, & Urquiza-Fuentes,
2017; Luo, Shah, & Cromptom, 2019; Schwartz & Caduri, 2016). This is surprising, since Twitter is a
microblogging-based social network that allows users to express themselves by posting a maximum of 280
characters per tweet, as well as to share a picture, a video or a link to a website, or to retweet or comment
on other users’ tweets (Murthy, 2013). Twitter is a pedagogical tool that facilitates active participation and
enables collaborative behaviour, permitting students to be connected with teachers, amplifying class
materials, and bridging the gap between formal and informal learning environments by enhancing student
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engagement beyond the classroom (Barn, 2016; Holland, 2019; Jagust, Boticki, & So, 2018; Pérez-San
Agustin, Mufioz-Merino, Alario-Hoyos, Soldani, & Delgado-Kloos, 2015).

Previous studies have considered engagement as a single variable, focusing only on its outcomes and
disregarding its antecedents. Few have taken into account that engagement is part of a process made up of
cognitive, affective, and behavioural dimensions (Bond & Bedenlier, 2019; Bond et al., 2020; Fredricks,
Blumenfeld, & Paris, 2004; Henrie, Halverson, & Graham, 2015; Kahu & Nelson, 2018; Xie, Heddy, &
Greene, 2019). The articles on student engagement in the Twitter context are scarce and call for further
research (Ertmer, Sadaf, & Ertmer, 2011; Henrie et al., 2015; Pallas, Eidenfalk, & Engel, 2019; Schindler,
Burkholder, Morad, & Marsh, 2017; Tang & Hew, 2017).

As a consequence, this article has two main objectives: first, to explore whether a learning experience based
on Twitter conducted in an informal environment can foster student engagement; and, second, to propose
a process of engagement generation, identifying which characteristics of the activity can contribute to
generating engagement and, subsequently, learning performance. The learning experience was conducted
with 110 students aged between 18 and 22, enrolled in a business administration degree at a Spanish
university. To the best of our knowledge, this article is one of the few that addresses the engagement
generation process from a quantitative perspective.

Theoretical framework

Student engagement has been described as an active cognitive motivation to participate in a task, showing
an affective reaction and interest in the learning process, and entailing a positive behavioural conduct
(Fredricks et al., 2004). The concept of engagement in education has been widely studied, and considers
that individuals’ engagement is the result of a process composed of cognitive, affective, and behavioural
dimensions (Fredricks et al., 2004). Although this article also recognises that individuals can be engaged
while experiencing only one of the engagement dimensions, we understand that engagement as a process
is a result of a process composed of cognitive, affective, and behavioural dimensions, which is in line with
the main research stream (Bond et al., 2020). While some authors hypothesise engagement as a
multidimensional construct (Fredricks et al., 2004; Jang, Kim, & Reeve, 2016; Kahu, 2013), most studies
in higher education analyse it as a single construct (e.g., Alt, 2017; Hui et al., 2019; Junco et al., 2013;
Junco, Heiberger, & Loken, 2011; Shroff, Ting, & Lam, 2019; West, Moore, & Barry, 2015). This lack of
consensus shows the need for a robust theorising of the engagement concept with quantitative analyses
(Bond & Bedenlier, 2019; Henrie et al., 2015; Krause & Coates, 2008; Zaka, Fox, & Docherty, 2019).
Nevertheless, two conceptualisations can be also identified: one is the feeling of being engaged as a result
of a higher involvement within the activity (unidimensional construct, hereafter referred to as student
engagement); and the other is the engagement process that consists of the dimensions of the cycle
(multidimensional process, hereafter referred to as the engagement process). In student engagement
research, the concept has been addressed indistinctly from both perspectives. On the one hand, student
engagement, discussing its antecedents and consequences, and, on the other hand, the engagement process
as a multifaceted construct (Montgomery, Hayward, Dunn, Carbonaro, & Amrhein, 2015; Shroff et al.,
2019). However, in student engagement research, the conceptualisation remains inconclusive. This study
considers student engagement as a feeling part of the multidimensional engagement process.

The purpose of our study is to bridge this gap in the student engagement literature in higher education,
giving a definition of the multi-dimensional structure of the concept and quantitatively testing this definition
in order to gain a deeper understanding of how engagement is generated among students. We define student
engagement as a process where students enjoy and collaborate in the learning process, which subsequently
engages them in this learning process, enhancing their satisfaction and learning performance.

This study theorises that the cognitive dimension is linked to the experience and knowledge acquired during
individuals’ interaction in the activity (Fredricks et al., 2004; Henrie et al., 2015). Active collaborative
learning activities using new technologies in class, contribute to achieve students’ engagement (Blasco-
Arcas, Buil, Hernandez-Ortega, & Sese, 2013). From a unidimensional perspective, inside of a process,
technology-enabled active learning increases interactive student engagement (Shroff et al., 2019). We
consider that collaborative learning using social media in higher education acts as the cognitive dimension
of the student engagement process.
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The cognitive appraisal of the learning experience will trigger an affective reaction (Bagozzi, Gopinath, &
Nyer, 1999). Fredricks et al. (2004) state that students show different emotions during the learning
experience, and these emotions increase their engagement with the activity being performed. As well as in
offline environments, in digital platforms the affective dimension has been narrowly linked to emotions,
using social networks as a channel for expression (Serrano-Puche, 2016). This affective dimension refers
to how enjoyable and satisfactory the learning experience is for students. According to Calder, Malthouse,
and Schaedel (2009), enjoyment is part of the affective dimension of the engagement process. Satisfaction
with the learning experience refers to the students’ affective assessment of the learning experience and to
the fact that the student is content with the activities performed and the process (Westbrook & Oliver,
1991). Furthermore, satisfaction has been seen as a variable that is part of the engagement generation
process (Alioon & Delialioglu, 2019). Hence, we consider that the affective dimension consists of
enjoyment, student engagement with the learning process, and satisfaction, since the emotions experienced
in the affective dimension are positive.

Finally, the behavioural dimension is defined as the individual behavioural changes resulting from the
influence of the previous dimensions (Brodie, Ilic, Juric, & Hollebeck, 2013). It has been shown that
students who enjoy the activities and are engaged are likely to have a better learning performance (Blasco-
Arcas et al., 2013; Eid & Al-Jabri, 2016). Thus, this paper proposes that, in the context of higher education,
the behavioural dimension is linked to students’ learning performance. Figure 1 depicts our conceptual
model.

Student Engagement Process

U L L

Cognitive dimension Affective dimension Behavioural dimension
+ Active collaborative * Enjoyment * Learning
learning + Satisfaction performance

Figure 1. Conceptual model

Literature review and development of hypotheses
The cognitive dimension of engagement process

Active collaborative learning has received a great deal of attention in recent decades in educational
technology literature (Gewerc, Montero, & Lama, 2014; Walker et al., 2018). Collaborative learning is a
philosophy of interaction in which individuals are responsible for their actions, including learning, and
respect the abilities and contributions of their peers (Laal & Gohdsi, 2012). From an educational
perspective, teaching and learning in collaboration involves groups of learners working together to solve a
problem or complete a task (Laal et al., 2012). In this context, learners have the opportunity to study the
subject matter in greater depth (Kennedy & Cuts, 2005), to promote their critical thinking skills, and to
involve themselves actively in the learning process (Pantiz, 1999).

These positive effects of active collaborative learning on the student experience are enhanced when they
are supported by the use of new technologies (Biassutti, 2017; Blasco-Arcas et al., 2013; Walker et al.,
2018). Social media are widely considered to improve collaborative learning among students and
researchers (Brown, 2012; Al-Rhami, Alias, Othman, Marin, Tur, 2018). According to Ratneswary and
Rasiah (2014), social networking sites are effective tools to encourage collaborative learning. Facebook,
for example, creates a more positive and less threatening learning environment which enhances the
students’ engagement and learning experience. Learning from peers through social media improves the
engagement of students, enriches their learning activities, and facilitates group discussions, encouraging
participation, since they are perceived as equals (Luo et al., 2019; Shroff et al., 2019). Collaborative
learning is the cognitive dimension of the engagement generation process, SO we propose:

H1: Active collaborative learning has a direct and positive effect on student engagement.
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The affective dimension of engagement process

Enjoyment is a positive emotion that can be experienced in both leisure and working activities. Increasing
enjoyment will improve student learning processes because its effects are positively related to good
outcomes (Back & Touati, 2017) and academic achievement (Torres-Diaz, Duart, Gémez-Alvarado, Marin-
Gutiérrez, & Segarra-Faggioni, 2016). The lack of enjoyment can cause school failure and disengagement
(Shernoff, Csikzentmihalyi, Schneider, & Shernoff, 2003). Csikszentmihalyi, Rahunde, and Whalen (1993)
defined enjoyment as a positive feeling related to creative achievements, demonstration of skills, and
learning performance. More recent works have found a positive effect of enjoyment on students’
performance and effort (Schukajlow & Krug, 2014).

Social networks, as a teacher communication tool, can be used to integrate students into the class and foster
their learning experience (Gray, Vitak, Easton, & Ellison, 2013). Likewise, social networks can serve to
enhance students’ engagement in learning environments (Hussein & Hassan, 2017; Lederer, 2012). The
stimulation of enjoyment in academic activities generates learning engagement (Case, 2007; Hamari et al.,
2016). Therefore, enjoyment and student engagement seem to be interrelated concepts as they both
contribute to improving the learning of students, which leads us to hypothesise that:

H2: Perceived enjoyment has a direct and positive effect on student engagement.

In e-learning experiences, students not only invest time and effort to increase their own knowledge, but also
to feel enthusiasm, inspiration, pride, and challenge. That is, students must show greater engagement to
achieve a high level of success (Banna, Lin, Stewart, & Fialkowski, 2015; Britt, Goon, & Timmerman,
2015; Meyer, 2014) and greater satisfaction with a course (Meyer, 2014; Shin & Chan, 2004). In these
contexts, the communication and interaction between students and their teachers can lead to students’
satisfaction (Rubin, Fernandes, & Avgerinou, 2013). As part of the affective dimension of the engagement
process, satisfaction has been studied as one of the affective outcomes of student engagement (Bond &
Bedenlier, 2019; Filak & Sheldon, 2018). Engaged students frequently experience positive emotions (Bindl
& Parker, 2010), developing a predisposition to show pro-active attitudes and enthusiastic perceptions
about sharing a wider range of ideas in SNS which, in turn, can directly influence students’ satisfaction.
Therefore, we propose that:

H3: Student engagement has a direct and positive effect on satisfaction.
The behavioural dimension of engagement process

In higher education, students who are more motivated to learn will achieve higher levels of learning
performance (Baker, Spiezio, & Boland, 2004; Blasco-Arcas et al., 2013). Learning performance in our
context refers to the improvement of students’ knowledge and skills through their interaction with peers,
the support of their teacher, and the study of the contents and materials of the courses. In the behavioural
dimension of the engagement process, several studies have shown that learning performance is a
behavioural outcome of student engagement (see Fredricks et al., 2004).

Traditional learning methods reflect a static form of learning, which do not allow students to interact with
peers, teachers, and technologies. They are characterised by one-way communication and static roles: the
teacher explains the lessons and the students listen, sitting in their chairs in silence and without interacting.
However, technologies, and especially SNS, change this scenario and promote interactivity, which, in turn,
is crucial to improve students’ learning (Bannan-Ritland, 2002; Erickson & Siau, 2003). SNS are learning
tools that improve student engagement, offering more participation possibilities (Al-Rahmi et al., 2018;
Junco et al., 2011; Meyer, 2014). The use of SNS per se is insufficient to generate an affective response
over time (Shea et al., 2010). Teachers should encourage student engagement through active collaboration
and enjoyable activities when using SNS. Thus, student engagement will improve learning performance
(Al-Rahmi et al., 2018; Blasco-Arcas et al., 2013). As a consequence, we propose that:

H4: Student engagement has a direct and positive effect on learning performance.
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In the educational context, previous researchers have underlined that using SNS as learning tools improves
students’ academic results, but not only their learning performance and academic achievement but also their
satisfaction (Al-Rahmi et al., 2018; Arquero, del Barrio-Garcia, & Romero-Frias, 2016; Cao & Hong,
2011). When the students finish learning activities that employ SNS, they make a global assessment of their
learning experience, analysing the feedback given by the teacher and their interaction with classmates. If
the students’ perceived value of the activity is higher than they expected, they will feel satisfied.
Consequently, we propose that students who are satisfied using SNS, like Twitter, during the course
activities will improve their skills and knowledge, leading them to achieve better outcomes.

HS5: Students’ satisfaction has a direct and positive effect on learning performance.

Methods
Description of the learning experience and data collection

The project consisted of three group activities that students carried out outside the classroom, with the aim
to provide an informal online environment where students could put into practice the concepts that had
already been taught in theory classes - which constitute the formal learning environments (Holland, 2019).
The project was implemented in the subject Introduction to Marketing, taught in the first semester of the
first course of the Bachelor of Business and Administration at a large Spanish university, which belongs to
the European Higher Education Area.

Before beginning the first activity, the teachers of the subject created a Twitter account. The account was
administered by two teachers. The teachers explained to the students how to use the social networking site
and described what the activities would consist of and their programming during the course. The students
were required to let their teachers know their usernames.

The objectives of the activities, which contained a video or image showing a concept or a phenomenon
previously explained in the theory classes, were distributed through Moodle, the platform where students
of this university can get all the materials in most of the subjects. The activities were conducted every 3
weeks, with the whole experience lasting 7 weeks, counting 1 week to conduct each activity. For each
activity, students were asked either which concept or phenomenon they were considering, what objectives
companies pursue with it, or how the companies can be affected by it. These questions were asked at the
beginning of the activity. Students had to answer the questions on Twitter, and, after these first answers,
the debate continued. The teachers could show their approval of these messages by liking and retweeting
them. Furthermore, the students could like, retweet, and comment on their classmates’ messages. The
activity finished when the teacher provided the correct answers and proposed additional questions about
ideas that had spontaneously appeared during the debate. All of the tweets had to include two hashtags so
that students and teachers could track the activity. The first hashtag identified the activity and the other
identified the group of students. This allowed teachers to monitor the activity and the participants. After
finishing the three activities, the students filled in a questionnaire to uncover their perceptions of the project
in terms of collaborative learning, enjoyment, student engagement, satisfaction, and learning performance.
The questionnaire was completed by 170 students. Of these, 110 participated in all the activities and formed
the valid sample of the present research.

Variables measurement and common method variance

The measurement of the variables was carried out using questions derived from previous research
(Appendix A). The constructs were measured using a 7-point Likert scale, from 1 (completely disagree) to
7 (completely agree). All the variables were adapted from previous research, and measured through
reflective constructs (Blasco-Arcas et al., 2013; Chang, Liang, Chou, & Lin, 2017; Orus et al., 2016).

Common method variance can pose a problem for findings when both independent and dependent variables
are collected through a questionnaire. This bias means that the variations in responses are caused by the
instrument rather than the actual perceptions of the respondents. Statistically, if common method bias is
present, a single factor should emerge from the exploratory factor analysis or a single factor would explain
most of the covariance between variables (Krishnan, Martin, & Noorderhaven, 2006; Podsakoff,
MacKenzie, & Podsakoff, 2003). Exploratory factor analysis revealed a solution formed by three latent
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variables that jointly explained 73.76% of the model variance, while the largest factor explained 33.16%.
As a result, there were no problems of common method bias found.

Data analysis and results
Descriptive results

Of the 110 students who participated in the activity, 91 (83%) were aged between 18 and 19 years old, 1
was aged 17, 10 (9%) were 20, and 8 (7%) were 21 or 22. Women made up 49% (54) of the participants.
Regarding their participation in social networking sites, 107 (97.3%) had participated at least once. They
indicated their frequency of participation on a 7-point scale, and 88.5% scored between 5 and 7. Twitter
had been used at least once by 68 (61.8%) and 39 (58.2%) of them estimated a medium frequency of
participation, between 3 and 5. The main motivation to participate on Twitter was entertainment 98
(89.1%), followed by satisfying information needs 68 (61.8%). Other motivations were residual.

Measurement model assessment

The measurement analysis in structural equation modelling (SEM) is usually achieved by an exploratory
factor analysis (EFA) and a confirmatory factor analysis (CFA). The EFA is useful to analyse the
dimensionality of the constructs, that is, how many constructs exist in our set of observable variables. It
should be completed by a subsequent CFA (Haig, 2010; Hair, Black, Babin, & Anderson, 2010; Memon,
Ting, Ramayah, Chuah, & Cheah, 2017). The EFA, conducted with the software SPSS, revealed a solution
formed by three reflective constructs: (1) student engagement, (2) learning performance and satisfaction,
and (3) collaborative learning and enjoyment. The CFA, conducted with the software SmartPLS 3.0
(Ringle, Wende, & Becker, 2015), revealed a solution of five constructs. In this case, learning performance
and satisfaction loaded onto different constructs, as did collaborative learning and enjoyment. We must
interpret these results considering reliability and convergent and discriminant validity of the constructs
(Nunnally, 1978; Gefen, Straub, & Boudreau, 2000).

Every item loaded higher on its respective construct and all loadings were higher than 0.7, except for the
item ENG?2 of the construct of student engagement (Table 1). We decided to eliminate this item because its
loading was 0.407, and this resulted in an improvement of Cronbach’s alpha and the average variance
extracted (AVE) for this construct. The values of Cronbach’s alpha and composite reliability exceeded the
minimum of 0.7, confirming construct reliability (Nunnally, 1978). With respect to convergent validity, the
values of the AVE were above 0.5 for all the latent variables (Ringle et al, 2015). Discriminant validity was
addressed through Fornell and Larcker’s (1981) criterion and the HTMT ratio (Henseler, Ringle, &
Sarstedt, 2015). The squared roots of AVE were higher than the correlations between pairs of constructs
and the HTMT ratios were below the threshold of 0.875 for all the latent variables (Table 2). Thus, both
criteria confirm discriminant validity.
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Table 1
Measurement model
Construct Items Loadings/weig ~ Cronbach’s Composite AVE
hts alpha reliability
Student ENGI 0.873
engagement ENG2 Eliminated
ENG3 0.858 0.847 0.907 0.764
ENG4 0.891
Learning LP1 0.864
performance LP2 0.858
LP3 0.831 0.874 0.913 0.725
LP4 0.852
Satisfaction SATI1 0.942
SAT2 0.942 0.935 0.959 0.886
SAT3 0.939
Enjoyment EJ1 0.875
EJ2 0.904
E3 0.858 0.901 0.931 0.771
EJ4 0.875
Collaborative CL1 0.904
learning CL2 0.939
CL3 0.936 0.940 0.957 0.847
CL4 0.903
Table 2

Discriminant validity
ENG LP SAT EJ CL

ENG 0.874 0.834 0.744 0.652 0.644
LP 0.736 0.851 0.747 0.742 0.756
SAT 0.673 0.683 0941 0.753 0.731
EJ 0.580 0.659 0.692 0.878 0.863

CL 0.590 0.688 0.688 0.799 0.921
Note: Diagonal values are AVE squared roots. Below the diagonal: correlations between factors. Above
the diagonal: the HT/MT ratio. ENG: student engagement; LP: learning performance; SAT: satisfaction;
EJ: enjoyment; CL: collaborative learning.

Structural model assessment

The model was estimated applying SEM using the software SmartPLS 3.0 (Ringle et al., 2015). According
to the results, the goodness-of-fit measures were adequate. To test predictive relevance, this software
provides the Q? proposed by Stone-Geisser. Our model showed positive Q? values of the main endogenous
variables, student engagement, learning performance, and satisfaction (Table 3). This indicated that our
independent variables were relevant to explain the endogenous variables (Hair, Hult, Ringle, & Sarstedt,
2017). The model had a high predictive capability given that the adjusted R? of the endogenous variables
of the model was 0.373 for student engagement, 0.449 for satisfaction, and 0.594 for learning performance.
Hypothesis testing indicates whether data supports the hypotheses or not, that is, whether the parameter that
measures the relationship between two variables proposed in each hypothesis is significant or not. The
common threshold levels of significance required in academic research are 0.05 or 0.01 (Cohen, 1988). H1,
regarding the effect of collaborative learning (cognition) on student engagement, is supported. Regarding
the affective component of the model, H2 is supported and enjoyment has a positive and significant effect
on engagement. Furthermore, student engagement influences satisfaction, which supports H3. Finally,
affect is a determinant of behaviour because both student engagement and satisfaction have positive effects
on learning performance, supporting H4 and HS5.
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Table 3
Results
Path R? Q? Hypothesis
coefficient status
ENG H;: CL = ENG 0.300™ Supported
H,: EJ & ENG 0.350™" 0.373 0.279 Supported
SAT Hs: ENG - SAT 0.673"" 0.449 0.394 Supported
LP H,: ENG > LP 0.341™ Supported
Hs: SAT > LP 0.507"" 0.594 0.422 Supported
Control variables: Gender = LP -0.003
Twitter Experience > LP 0.009
Age > LP -0.012

Note. ***p < 0.01; **p < 0.05. ENG: student engagement; LP: learning performance; SAT: satisfaction;
EJ: enjoyment; CL: collaborative learning.

Discussion and conclusions

This paper aimed to explore whether a learning experience conducted through Twitter in an informal online
learning environment could help in generating the engagement process through a cognitive-affective-
behavioural process (Brodie et al., 2013; Bond et al., 2020). Our results showed Twitter to be an adequate
tool to create student engagement, which confirms the work of Junco et al. (2013). However, several
differences exist. While the article of Junco et al. (2013) referred to the employment of Twitter in an online
course, our approach was based on a learning experience made up of three activities undertaken outside of
class in order to reinforce the acquisition of theoretical concepts. Junco et al. (2013) found that Twitter was
a collaborative platform that favoured engagement process, whilst we found that the generation of the
engagement process was a consequence, not only of the possibility of collaborating, but also of the
enjoyment experienced during the learning process.

In addition, Tur et al. (2017) also analysed the use of Twitter in a required coursework. However, they did
not examine the engagement generation process in this context and their experience was not led to combine
formal and informal learning environments, as a way to reinforce the concepts that had been taught in theory
lessons (formal environments) (Holland, 2019). The findings of this research confirmed the relationships
proposed, so we can state that student engagement in learning activities based on Twitter, and undertaken
outside of class, was a consequence of a cognitive-affective-behavioural process. First, the cognitive
dimension of collaborative learning can encourage the generation of affect during the engagement process,
to show a direct and positive relationship with the variable student engagement. This confirms previous
research that had already found this effect of collaborative learning on student engagement and extends it
by finding similar results in an e-learning activity based on Twitter considering this variable as a cognitive
dimension (Al-Rhami et al., 2018; Blasco-Arcas et al., 2013).

Second, the affective stage of the engagement process is made up of enjoyment, student engagement, and
satisfaction. This enjoyment is a positive feeling that is present in learning activities based on SNS and
which encourages student engagement, confirming previous findings (DeAndrea, Ellison, LaRose,
Steinfield, & Fiore, 2012). Our study extends this finding to the study of engagement as a process in a
learning activity based on Twitter. In addition, the engagement process positively affected the students’
satisfaction with the activity, which confirms studies in contexts not related to SNS (Al-Rhami et al., 2018).

Finally, both satisfaction with the learning experience and student engagement as affective components of
the engagement process positively influenced students’ learning performance. This confirms that positive
affective reactions can contribute to performance and goal achievement in learning tasks (Cao & Hong,
2011; Hussein & Hassan, 2017).

The contributions of this research are twofold. First, it explored engagement as a cognitive-affective-
behavioural process applying a quantitative method. We have demonstrated that students’ perception of
collaborative learning is a cognitive assessment that influences the affective dimension of the engagement
process. Furthermore, enjoyment, student engagement itself, and satisfaction are part of the affective
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dimension, and student engagement and satisfaction directly improved learning performance. The second
contribution was the analysis of the engagement generation process in a learning activity conducted through
Twitter. We have shown that Twitter can be a useful tool to create an informal learning environment,
generating engagement, and improving students’ learning performance.

Our study offers several recommendations to teachers and educators who are willing to encourage student
engagement in their classes with a learning activity based on Twitter. Firstly, Twitter is a valid SNS that
can help teachers to conduct their e-learning activities out of class, since it creates an appropriate
environment to encourage active collaborative learning and enjoyment. Thus, teachers can consider this
SN to create an informal learning environment that motivates students to continue practicing the concepts
acquired in theoretical lessons. These informal environments can increase the students’ feeling of freedom,
encouraging their participation. Debate activities are a good opportunity to encourage students’ reflection
and participation. Secondly, the activities should be carried out in groups because, in this way, students will
perceive greater collaborative learning and, consequently, will be more engaged. Therefore, teachers should
propose interactive activities where students create, compare, and share knowledge. Thirdly, the activities
should be enjoyable, containing phenomena or materials that are attractive to the students. For example,
these activities should focus on how theoretical concepts are applied to practice in the real world. Activities
where students realise the applicability of the concepts learned in class are usually more enjoyable and
motivational. In-group activities are more enjoyable too due to social interaction between peers.
Furthermore, Twitter allows students to easily browse for and post online information. Therefore, the
activity should consist of searching for information online, to be posted in the forum. Finally, e-learning
activities can increase students’ learning performance by increasing their engagement with the activity.

This research suffers from some limitations. Firstly, the sample is limited to students from a single semester
subject in a Spanish university degree. Further studies with students of other courses or degrees might
provide different results. Secondly, we have focused on collaborative learning and enjoyment as generators
of engagement because of the specific nature of Twitter. However, other SNS and other information
technologies could use other generators, such as knowledge sharing or knowledge co-creation. Thirdly,
despite the undeniable potential of technology to engage students (Bond & Bedenlier, 2019), recent research
has found that social media can also create negative experiences such as frustration, rejection, or
disappointment turning into student disengagement (Bond et al., 2020). Hence, future lines of research
would benefit from identifying negative indicators in the affective dimension that could lead to a reduction
in engagement. Fourthly, we have conducted a quantitative study based on SEM and the data have been
collected through a survey. The quantitative nature of the study increases its generalisation and
trustworthiness thanks to the statistical procedure applied. However, a qualitative perspective could have
added richness to the understanding of the e-learning experience, by incorporating the students and
teachers’ opinions on the development and benefits of this experience (Barn, 2016). One of the teachers’
goals for future research is to conduct a focus group with students that allow us to assess their opinion about
the advantages and disadvantages of the learning experience presented in this article. Furthermore, we plan
to realise an observation that measures learning performance before and after the learning experience.
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Appendix A
Scales
Variable Scale Source
Collaborative | CL1. I felt that I actively collaborated in my learning experience. Blasco-Arcas
learning CL2. I felt that I have co-created my own learning experience. et al,, 2013;
CL3. I felt that I had free reign to co-create my own learning So & Brush,
experience. 2008
CLA4. I felt that I had freedom to participate in my own learning
experience.
Enjoyment EJ1. I found the activity interesting. Koufaris,
EJ2. The activity was enjoyable. 2002
EJ3. I found the activity exciting.
EJ4. The activity was fun.
Student ENGTI. I became deeply involved in the learning material. Chang et al.,
engagement ENG2. During the course I was distracted. 2017
ENG3. I work hard to be engaged in the learning material.
ENG4. I was concentrated during the course.
Learning The activity ... Blasco-Arcas
performance LP1. Has improved my comprehension of the concepts studied in et al. 2013;
class. MacGeorge
LP2. Has led to a better learning experience in this module. et al., 2008
LP3. Has allowed me to increase my level of critical thinking.
LP4. T will retain more material as a result of using the wiki.
Satisfaction SATI. I am satisfied with the teaching method applied in this Orus et al.,
course. 2016
SAT2. I am satisfied with the knowledge I have acquired in this
course.
SAT3. The experience I have had in this course has been
satisfactory.
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