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Abstract

Online learning is negatively associated with student connectedness. Due to the
COVID-19 pandemic, Higher Education (HE) institutions have pivoted to blended
and online learning. Subsequently, HE institutions have seen a shift in student con-
nectedness resulting in loneliness, isolation, social and psychological distance. Con-
sequently, it is essential for teacher practitioners to respond with innovative digital
learning resources that aim to develop student connectedness. The current system-
atic review aimed to explore the research question: what are the characteristics of
effective digital teaching resources when the aim of the resource is to build student
connectedness? This systematic literature review was conducted in line with pub-
lished guidance for undertaking reviews (Centre for Reviews and Dissemination,
2009). Successively, 17 papers met the inclusion criteria and were analysed using
a thematic synthesis approach. Results identified five key themes that are important
when designing digital resources to build connectedness: usability; teacher interac-
tion; immediacy; synchronicity; and community. The findings of this research are
expected to provide a template to assist teacher practitioners in creating innovative
digital resources that facilitate connectedness.

Keywords Covid-19 Pandemic - Connectedness - Online learning - Distance
learning - Remote learning

1 Introduction

Connectedness is defined as the perception of belonging (Lee & Robbins, 1995).
Connectedness is achieved when an individual experiences a sense of social rela-
tionship and integration (Kuwabara et al., 2002). Feeling connected increases
the likelihood of student health and wellbeing (Arslan, 2021), academic success
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(Wilson, 2018), and graduate prospects (Bridgstock et al., 2019). Hence, it can be
inferred that feeling connected is an essential component of the student experience.
Yet due to the global changes in teaching and learning as a response to the Covid-
19 pandemic, student interaction in the learning process has been challenged. As
a response to the Covid-19 pandemic, education institutions globally have seen a
rise in remote, distance, and blended learning approaches (Aristovnik et al., 2020;
Motala & Menon, 2020; Osman, 2020; Thistlethwaite et al., 2020). These digital
teaching and learning approaches have become a substitute to in-person classroom
settings. Subsequently, students have described feelings of psychological distance,
loneliness, isolation, and disconnection from their peers and education institutions
(Arslan, 2021). As a byproduct of disconnection, students have reported increased
mental health problems (Aucejo et al., 2020; Elmer et al., 2020; Sahu, 2020), height-
ened anxiety around academic performance, and reduced academic self-efficacy
(Alemany-Arrebola et al., 2020).

Arslan (2021) has identified that belongingness or connectedness can moderate
the effects of isolation and loneliness. Therefore, connectedness is shown to encour-
age student psychological health and wellbeing. Connectedness acts as a protective
factor against physical and psychological distance and from feelings of isolation and
loneliness. However, due to Covid-19 social distancing guidelines, it is essential to
encourage connectedness via alternative methods to traditional face-to-face interac-
tions. The successful use of digital resources to maintain social presence and con-
nection is paramount to ensure students feel a sense of control over their socialisa-
tion, learning, and assessment. It is therefore essential to ensure that information and
communication technologies (ICT) promote social identity and social connection
amongst student cohorts. Furthermore, ICT may offer the opportunity for increased
avenues of connection through varied mediums i.e., use of smart phones, social net-
working sites, and topic-specific forums. For example, the use of smart phones for
educational purposes has significantly predicted increased feelings of connectedness
outside of the classroom involvement (Liu et al., 2016). In addition, increasing the
diversity to which students can interact may heighten the likelihood of individuals
experiencing connection (Wyn et al., 2005).

While online education has seen a rise in the use of technology platforms, litera-
ture now includes the topic of *>’Zoom Fatigue’’; referring to experiences of tired-
ness and anxiety regarding the use of virtual platforms (Wiederhold, 2020). Further-
more, virtual learning is also impacted by technology efficacy amongst students (Lai
& Bower, 2020). Subsequently, Farid et al., (2018) explained that a poorly designed
e-learning software is a catalyst for issues around effective learning and a poor
design can impact student engagement (Czerkawski & Lyman, 2016). Poor design
can be related to usability, functionality, security, reliability (Farid et al., 2018) and
an effective pedagogical framework (Brereton et al., 2007). As connectedness relates
to engagement and negatively correlates with attrition, learning providers have been
encouraged to ensure digital teaching resources promote student connectedness in
order to alleviate challenges that are associated with online learning during COVID-
19 (Aguilera-Hermida, 2020). The purpose of this systematic review is to evaluate
existing literature on the effectiveness of digital resources used in remote learning. It
is anticipated that the findings of this systematic review can be adopted to facilitate

@ Springer



Education and Information Technologies (2021) 26:6531-6548 6533

the design of digital teaching methods that augment feelings of connectedness. To
address the aim of exploring factors that promote connectedness under remote and
blended learning, the following research question was devised: what are the char-
acteristics of effective digital resource design when the aim of the resource is to
build student connectedness? The following sub-questions were also considered to
address the stated research aims: a) what factors contribute to connectedness in
remote learning environments? b) what digital resources have been used to develop
connectedness in remote learning environments? c) have digital resources been suc-
cessful in developing connectedness in remote learning environments?

2 Method
2.1 Objectives of the review

This research aimed to explore factors that promote connectedness under digital
learning approaches. To address this aim, a systematic review of literature was con-
ducted using the following research question: what are the characteristics of effective
digital resource design when the aim of the resource is to build student connected-
ness? The following sub-questions were also considered: a) what factors contrib-
ute to connectedness in remote learning environments? b) what digital resources
have been used to develop connectedness in remote learning environments? c¢) have
digital resources been successful in developing connectedness in remote learning
environments?

Table 1 Stages of the systematic review

Research Stage

Stage 1. Data Searching Search terms were applied to databases in psychology, educa-
tion, and technology disciplines

Stage 2. Data Screening Inclusion criteria were applied to the returns from data
searching. Titles and abstracts were screened followed
by full papers. References lists of selected papers were
screened for further returns

Stage 3. Quality Appraisal Two researchers used the Standard Quality Assessment Crite-
ria for Evaluating Primary Research Papers from a Variety
of Fields (Kmet et al., 2004) to evaluate the quality of the
selected papers

Stage 4. Data Extraction and Analysis The sample of papers were analysed using a thematic syn-
thesis technique where repeat findings were coded. Two
researchers conducted the coding procedure

Stage 5. Data Synthesis and Presentation A discursive narrative approach was used to present the find-
ings of the thematic review of papers
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2.2 Design

A systematic review was conducted between August and December 2020 in line
with published guidance for undertaking reviews (Centre for Reviews and Dissemi-
nation, 2009). Table 1. presents a summary of the stages of the systematic review.

2.3 Search Methods

The inclusion criteria for this systematic review (Box 1) were developed to incor-
porate the disciplines of psychology, education, and technology. Literature was
acquired using the following databases: APA Psych net (Info and Articles), Pro
Quest Psychology, Science Direct, Scopus, Directory of Open Access Journals,
High Wire Press, Taylor & Francis, The Dart, EthOS and IEEE Explore. Databases
were searched using combinations of the following terms: “’campus connectedness’’
OR ’’connectedness’’ OR ’’psychological connectedness’’ OR ’’student connected-
ness’’ AND ’’remote learning’’ OR ’’distance learning’’ OR ’’online learning’’ OR
e learning’’ OR ’’digital learning’’ OR ’'online education’’ OR *’education’’ OR
digital device’” OR ’’digital resources’” OR *’technology’”’.

Box 1. Inclusion criteria.

International research papers written in English

Empirical research

Published and unpublished research evidence

Research papers that explore psychological connectedness as defined by Lee and Robbins (1995)

Research evidence that explores the link between digital teaching resources and connectedness outcomes
amongst student populations

2.4 Search Outcomes

The initial paper identification search produced a total of 1,126 papers that met the inclusion
criteria (after duplicates were removed). The PRISMA (Fig. 1.) study selection process was
used to narrow the selection of papers based on the research aims and the inclusion criteria
(Moher et al., 2009). A total of 17 articles remained after the study selection process was
completed. Table 2 summaries the final sample of 17 papers included in the review.

2.5 Quality appraisal

Due to the heterogeneity of the papers selected for inclusion, the Standard Qual-
ity Assessment Criteria for Evaluating Primary Research Papers from a Variety
of Fields (Kmet et al., 2004) was used to evaluate the quality of the sample of
papers. Two authors independently rated each paper for inclusion. The authors
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Fig.1 PRISMA flow chart on paper identification, screening, eligibility assessments and inclusion

selected a minimum threshold for inclusion of 0.65 for the average summary
score. This threshold reflected a balance between the relatively conservative fig-
ure of 0.75 and the relatively liberal value of 0.55 (Kmet et al., 2004). Only one
paper (Slagter van Tryon & Bishop, 2009) attained a score below the minimum
threshold for inclusion (summary score: 0.50) and was excluded from the final
sample. Table 3 provides a synopsis of the quality appraisal results for all papers.

2.6 Data abstraction and synthesis

Due to the heterogeneous nature of the articles included in the present review
(i.e., correlation design, quantitative experimental studies, qualitative studies,
literature reviews, and case studies) it was not possible to conduct a meta-
analysis or further quantitative comparisons. Accordingly, the results were
analysed using a thematic synthesis technique. Themes were developed using
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Table 3 Quality appraisal of the

Author/s (date) Average Sum-
sample of 17 papers mary Score
Jamison and Bolliger (2020) 0.93
Bireda (2019) 0.77
Stone and Springer (2019) 0.88
Budiman (2013) 0.70
Mandernach et al. (2018) 0.80
Martin et al. (2018) 0.91
Stone and Logan (2018) 0.85
Pierson (2017) 0.82
Laux et al. (2016) 0.80
Kuong (2015) 0.75
Ortega and Falconer (2015) 0.63
Lambrinidis (2014) 0.83
Wheeler (2007) 0.91
van Tryon (2007) 0.65
Zhao (2002) 0.68
Lia-Hoagberg et al. (1999) 0.89
Stark and Warne (1999) 0.85

Braun and Clarke’s (2012) six step process for building themes. Using consen-
sus coding, two researchers developed the themes and subthemes to present
the research findings. The consensus approach offered validity of the findings
and reduced the potential for researcher bias. Findings were presented using
a discursive narrative approach. Both the analysis and data presentation tech-
nique offered a collective narrative thread from which themes could be derived
(Thomas et al., 2012).

)

Digital Resource
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Usability —— Synchronicity Immediacy
N N

N
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N

Fig. 2 Five characteristics of effective digital resources to enhance connectedness
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3 Results

Based on the final sample of papers (N=17), this systematic review was able to iden-
tify five key factors that are shown to encourage connectedness when using digital
teaching methods. Usability, teacher presence, immediacy, synchronicity, and com-
munity were the five components identified as being essential to encourage student
feelings of connectedness (Fig. 2). Figure two presents each theme and correspond-
ing subthemes. The researchers suggest that digital resources should incorporate all
aspects of the model presented in figure two. A narration of each theme is provided.

3.1 Theme one: Usability

Digital learning resources must have comprehensive IT support available to stu-
dents to eliminate any accessibility issues and help foster connectedness (Slagter
van Tryon & Bishop, 2009). Laux et al. (2016) identified that familiarity and ease
of use was more likely to increase connectedness in a remote learning environment
than unfamiliar, difficult-to-use digital resources. Budiman (2018) similarly found
that familiarity with a digital resource increased connectedness. Specifically, the
ability to access the resource from both laptops and mobile phones was an impor-
tant usability factor. Due to participants’ familiarity with the technology, Ortega
and Falconer (2015) found that embedding a virtual digital resource into the exist-
ing remote learning course was successful in increasing connectedness. Stone and
Springer (2019) highlighted that accessibility issues with digital resources can act as
a barrier to connectedness. They further concluded that an effective digital resource
must be accessible to all students and easy to use. Kuong (2015) demonstrated the
importance of functionality and highlighted that digital resources that utilise online
discussion forums are user-friendly and allow additional convenience, flexibility,
and time to reflect.

3.2 Theme two: Teacher interaction

Stone and Springer (2019) found that "teacher presence" increased connected-
ness. When teacher presence was a factor of the digital resource, students rated
their perceptions of the remote learning environment as supportive, engaging, and
inclusive. Stark and Warne (1999) showed that feelings of connectedness were
impaired when student expectations of their relationship with the teacher were
not met. Martin et al. (2018) identified that higher perceived professionalism of
the teacher was associated with greater student connectedness. Although a posi-
tive correlation between student-to-teacher connectedness and student—student
connectedness has been found (Bireda, 2019; Stone & Logan, 2018), a positive
student—teacher relationship has been shown to encourage feelings of involve-
ment and engagement and therefore feelings of connectedness (Mandernach et al.,
2018). Of central importance is the approachability of the teacher and immedi-
ate feedback was valued highly by students (Stark & Warne, 1999). Students are
more likely to feel connected to their course when their individual abilities are
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recognised by the teacher and when teachers engage in regular, meaningful com-
munication (Stone & Springer, 2019).

Two recurring sub-themes emerged throughout the literature that explain the
importance of student—teacher relationships when building connectedness in
remote learning scenarios.

3.3 Subtheme: Teacher presence

Stark and Warne (1999) highlighted the importance of teacher familiarity for
developing connectedness under remote learning conditions. Similarly, Pierson
(2017) found that seeing the teacher’s face in an instructional video had a posi-
tive effect on students’ self-reported feelings of connectedness, satisfaction,
and engagement with the remote learning course. Tailored course material and
personalised teacher interaction were strongly linked with student perception
of teacher presence and the development of connectedness (Mandernach et al.,
2018). Individual differences in student preferences for teacher presence in remote
learning have been identified, but many prefer active interaction and participa-
tion in discussion from their teacher as opposed to passive teaching (Jamison &
Bolliger, 2020). Students reported feeling greater support with their course mate-
rial and connection with their remote learning when there was a strong teacher
presence (Wheeler, 2007). Stone and Springer (2019) highlight the importance
of teacher presence in combination with regular and engaging course content in
remote learning for student connectedness.

3.4 Subtheme: Teacher voice

Mandernach et al. (2018) found that personalised audio lectures featuring the teach-
ers’ voice increased student connectedness and engagement with the course. Stark
and Warne (1999) refer to the aspect of ’human touch’ for student connected-
ness in remote learning due to the limited face-to-face interaction in most courses.
Lambrinidis (2014) identified that some students prefer hearing the teacher voice
in instructional videos and synchronous online lectures as opposed to reading text-
based messages in online discussion boards. Zhao (2002) found that students who
reported audio difficulties with the digital resource and could not hear the teacher
voice were less connected to their course and institution.

In the literature where teacher presence and voice were investigated simultane-
ously, Ortega and Falconer (2015) found that immersive virtual world technology
helped create a sense of community and connectedness by recreating social inter-
action and communication. Here students were provided with personalised avatars
within virtual environments both within course sessions and extracurricular activi-
ties. Lia-Hoagberg et al. (1999) demonstrated that the combination of teacher pres-
ence and voice in Interactive Television was linked with higher student connect-
edness with the teacher in a distance-learning site. Martin et al. (2018) found that
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video-based introductions led by the teacher at the start of the course were one of
the highest-rated facilitation strategies to increase connectedness in remote learning.

3.5 Theme Three: Immediacy

Stark and Warne (1999) identified that immediate feedback to emails was one of
the most important factors that increased students’ connectedness to their teacher.
Wheeler (2007) identified that of three communication strategies, students reported
highest levels of connectedness from email as opposed to telephone or face-to-face
due to the immediacy of detailed feedback. van Tryon (2007) examined a number
of “e-mmediacy” strategies and found that digital resources that facilitated imme-
diate interaction between students and their peers, as well as students and teach-
ers, were most effective in developing connectedness. van Tryon (2007) advised that
teachers would need to play a proactive role in facilitating communication with stu-
dents if the digital resource did not accommodate immediate responses. Jamison and
Bolliger (2020) identified that delayed responses from teachers was one of the key
factors for students who reported lower levels of connectedness. Martin et al. (2018)
found that students rated timely response to questions and instructors’ timely feed-
back on assignments and projects highest in developing connectedness.

A lack of responsiveness and immediate feedback in remote learning is associated
with course dissatisfaction and unhappiness in students as well as increased levels
of attrition (Bireda, 2019; Stone & Springer, 2019). When compared to responsive
and available tutors, course satisfaction, happiness, and attrition increased (Stark
& Warne, 1999). Students rate immediate responses as one of the most important
factors when they experience a problem with their remote learning course with an
increased level of motivation to continue to completion (Budiman, 2018). Imme-
diate and tailored feedback via a digital resource is linked with increased student
engagement and connectedness with their remote learning course, teacher and insti-
tution (Jamison & Bolliger, 2020; Martin et al., 2018).

3.6 Theme four: Synchronicity

Lambrinidis (2014) found that online lectures that are conducted in combination
with on-campus lectures increased connectedness in remote learners. This synchro-
nicity allowed real-time interaction with peers and live feedback from teachers, both
of which students reported as essential for connectedness. Zhao (2002) found that
any digital resource needs to aim to recreate the physical, on-campus experience
as much as possible. When online lectures run alongside physical lectures, students
developed a greater sense of self-report connectedness. Kuong (2015) demonstrated
a lack of synchronicity and immediate feedback is linked with lower student self-
reported confidence, self-efficacy, and student-to-student connectedness in remote
learning. Further, students demonstrated a strong preference for synchronous face-
to-face interaction in discussions. Synchronous course sessions are associated with
student self-reported confidence in using a digital resource in remote learning. Con-
fidence and therefore usability, are also shown to build connectedness (Budiman,
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2018). Zhao (2002) demonstrated that difficulties with the administration and use
of digital resources often resulted in asynchronous course sessions for students in
remote learning which were linked with lower connectedness, disengagement, and a
feeling of a loss of control.

3.7 Theme five: Community

Lambrinidis (2014) found that online lectures and discussion boards create a sense
of community between distance learners and those studying on campus which is
essential for connectedness. Zhao (2002) showed that digital resources develop con-
nectedness in students over an extended period and is associated with an increasing
sense of community. Jamison and Bolliger (2020) found that students reported a lack
of sense of community in their remote learning courses as one of the key reasons for
their lack of connectedness. Kuong (2015) also found that a lack of social connec-
tion and sense of community led to lower connectedness among remote learning
students and suggested the need for a digital intervention. Laux et al. (2016) found
that a digital intervention utilising collaborative learning groups helped develop a
sense of community, which in turn increased connectedness and organisational com-
mitment. Furthermore, developing a sense of community improved student turnover
and reduced intention to dropout. A stronger sense of community is also associated
with improved group collaboration and greater emotional support which is linked
with increased student retention and satisfaction (Bireda, 2019).

4 Discussion

Collating research that explored the effectiveness of digital resources in developing
connectedness, allowed researchers to create a model for innovative digital resource
design. The model can be used to encourage student connectedness under distance,
remote, and blended learning approaches. These findings reflect an international
perspective and therefore can be deemed globally-relevant. It is suggested that to
optimise connectedness amongst student populations, teacher practitioners develop
digital resources in line with the current findings. The findings of this research high-
lighted that digital resources aid connectedness amongst students when usability,
teacher presence, immediacy, synchronicity, and sense of community are incorpo-
rated. The researchers predict that connectedness will be optimised when the five
themes are collectively incorporated into digital resource design.

The themes that emerged from the literature are telling of how connectedness
is formed and maintained in remote learning. The literature explained how digital
resources can enhance student connectedness in conjunction with these themes.
Similarly, data also highlighted that connectedness can be implicated when digi-
tal teaching resources neglect to include the five factors. For example, immedi-
acy is established in real life interaction via social cues and body language and
online immediacy encourages feeling of connectedness. Online immediacy, such
as instant feedback and timely responses on a chat group or email, replicates the
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social cues that are present in a real time interaction. Another example is that
technology can also provide video or audio footage of tutors which emphasises
teacher presence in real time scenarios. For example, Slagter van Tryon & Bishop
(2009) outlined that role differentiation, norm development, and status assess-
ments encouraged group cohesion, the development of a sense of community, and
therefore feelings of connectedness. However, when a sense of immediacy, lack
of teacher presence, and community are impounded, connectedness is reduced.

Literature collated as part of this systematic review highlighted the impor-
tance of considering individual differences in digital resource design (Jamison &
Bolliger, 2020). Although the data presented general themes that are typically
beneficial to developing connectedness amongst students, individual differences
may act as an irregularity to increased feelings of connectedness under remote
conditions. For example, individual differences between students in terms of
motivation and commitment should be considered when reviewing experiences of
connectedness in remote learning. A caveat of how connected students feel can be
dependent on intrinsic motivation to engage, and therefore experience connected-
ness. Some students have little desire to be part of the learning community and do
not require the feeling of connection to develop a positive student experience. In
addition, some students may be unable to attend synchronous online lectures and
group workshops due to other commitments such as childcare or other employ-
ment. Consequently, some student may prefer a more autonomous style of remote
learning. As with teaching and learning strategies, differentiation and understand-
ing the nature of the student cohort is an essential factor to consider when design-
ing digital teaching resources. Future research should consider the implications
of individual differences in feelings of connectedness under blended or remote
learning conditions.

4.1 Limitations of the research

It is important for teacher practitioners to remain mindful of ambiguity within the
literature in terms of how connectedness is framed. Connectedness is regarded
by some as having a sense of community whereas others frame connectedness
as a social or technological concern. The current review focused on psychologi-
cal connectedness and adopted the operational definition presented by Lee and
Robbins (1995). Therefore, the sample of papers included in the review reflected
connectedness as framed by Lee and Robbins’ (1995) definition (or alluded to,
without being explicit). Although, the conclusions of this research are based on
a combination of large numbers of quantifiable data and rich qualitative find-
ings that are reflective of the student experience, the theoretical perspective is
restricted to only psychological connectedness.

Further, due to the methods of data collection i.e., a range of qualitative, quantita-
tive and mixed-methods approaches, the researchers were unable to conduct compar-
ative analysis of the quantitative studies. A series of connectedness scales were used
in the research papers that adopted quantitative survey design, comparisons between
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these scales were unfeasible. Therefore, the researchers adopted a thematic synthesis
technique where the data was presented using a discursive narrative approach.

5 Conclusions

Education has been impacted by COVID-19 on a global scale. Reports of higher
levels of anxiety and stress in students has impacted concentration and commit-
ment to academic work (Borelli et al., 2020). Additionally, increased anxiety has
impacted student confidence and preparedness (Choi et al., 2020), and ultimately
caused delay in academic work (Cao et al., 2020). Academic work has also been
affected by poor study environments, which has inevitably reinforced stress and
anxiety amongst students. However, by incorporating usability, teacher presence,
immediacy, synchronicity, and sense of community into digital resource design
could offer the opportunity for students to develop a feeling of connectedness and
overcome issues of isolation.
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