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Abstract

Student-to-student connectedness is promoted by active, student-centered learn-
ing processes. It is a socio-psychological result of interpersonal communication
and behavior in the classroom, which emulates belonging, cohesiveness, and sup-
portiveness among peers. Currently, two survey instruments exist—Dwyer et al.’s
(Commun Res Rep 21(3):264-272, 2004. https://doi.org/10.1080/088240904093599
88) Connected Classroom Climate Inventory and Johnson’s (Commun Res Rep
26(2):146-157, 2009. https://doi.org/10.1080/08824090902861622) amendment
thereof, which have been used for nearly two decades to gain insight into instruc-
tional processes in face-to-face environments. However, research on student-to-
student connectedness is relatively limited in the context of modern, technology-
mediated learning environments. Arguably, where student-to-student connectedness
is most urgently needed because of the decrease in face-to-face contact time between
students and their instructors within online and hybrid learning environments. This
study is a systematic literature review that presents a synthesis of twenty-four peer-
reviewed journal articles, which empirically investigate student-to-student connect-
edness within face-to-face, hybrid, and online environments. The documentation
of data is organized in accordance to the six aspects of activity theory (subjects,
objects, mediating artifacts, rules, community, division of labor) to provide a basis
for understanding the dynamics of each research report, as well as to assist identify-
ing the trends and gaps in the literature, thereby expediting future research on this
topic.
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Introduction

In learning environments operating through face-to-face (F2F) and technology-
mediated modes, communication and human interaction can either positively or
negatively influence the learning atmosphere. The research field began by exam-
ining supportive and defensive communication behaviors (Gibb 1961), with a
focus toward instructor-to-student interactions (Dwyer et al. 2004). This trend
responded to traditional instructor-centered pedagogy, which positioned instruc-
tors as the disseminator of knowledge. In other words, instructors were the
research focus because it was their responsibility to lead most classroom activi-
ties. In these settings, the instructor’s control was typically authoritative (Baum-
rind 1966) and both the environment as well as student activities were designed
to maximize the instructor’s ability to communicate, denying the possibility for
students to interact with each other, in a potentially disruptive way (Merrett and
Wheldall 1993). However, in recent decades, the widespread adoption of active
learning and student-centered pedagogies (Bonwell and Eison 1991; Michael
2006; Prince 2004) has substantially increased the prominence of active learning
classrooms that operate in parallel with out-of-class technology-mediated envi-
ronments. In this pedagogical approach, students are responsible for their own
learning and are prompted to work in teams and cultivate knowledge through peer
interaction and engagement (cf. Brooks 2017; MacLeod et al. 2018a). These types
of learning environments are gaining recognition due to the way they exercise
students’ higher-order thinking skills, such as analyzing, evaluating, and creating
(Anderson et al. 2001; Krathwohl 2002). They also emphasize communication
and collaboration, which are key twenty-first century skills (Partnership for 21st
Century Learning 2007). Accordingly, the scope of research in the field of stu-
dent-centered learning has been broadened substantially from both pedagogical
and technological changes. Within this scope, the element of student-to-student
connectedness has become critical as an approach through which to understand
the quality, influence, and effect of peer relationships on student learning.
Student-to-student connectedness (or the connected classroom climate or
CCQC) refers to students’ perception of a supportive and cooperative communica-
tion environment between peers in the classroom (Dwyer et al. 2004). Student-
to-student connectedness is important because it has been shown to increase
classroom participation (Sidelinger and Booth-Butterfield 2010; Sidelinger et al.
2011a) and be positively associated with various forms of student learning (e.g.,
cognitive, affective, and self-regulated learning) (Johnson 2009; Prisbell et al.
2009; Sidelinger and Booth-Butterfield 2010; Sidelinger et al. 2011a, b, 2015).
In addition, the “time, place, path, and/or the pace” of learning is redistributed
through technology-mediated learning environments, which has increased stu-
dents control over their learning process (National Education Association 2011,
p. 1). This enables procedural opportunities for student learning, however, it is
predicated on an, at least partial, removal of the instructors’ F2F contact time
with students (which is a fundamental concept of a hybrid or online instructional
approaches). Such removal of an instructor’s F2F contact time with students
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elevates the importance of student-to-student communication and relationships,
which suggests student-to-student connectedness to be a very critical factor for
positively influencing student success and wellbeing as technology continues to
integrate with and alter traditional learning processes (MacLeod et al. 2018b).

The absence of connectedness has also been linked to some negative effects such
as low self-esteem, loneliness, and depression (Baumeister and Leary 1995). Par-
ticularly in the context of technology-mediated learning environments, individuals
can be socially and physically isolated in ways that traditional F2F classroom envi-
ronments prevent. This issue is gaining traction as a critical challenge to combat in
technology-mediated learning environments. Specifically, researchers and instruc-
tors are seeking methods to increase student-to-student connectedness through
technology-mediated environments, arguably where the student support-mechanism
is most needed. Thus, a systemic literature review is needed to develop knowledge
continuity extending between F2F and technology-mediated environments.

Since Dwyer et al.’s (2004) conceptualization of student-to-student connectedness
was proposed, much research has been published across the domains of communi-
cation, education, and computer science. The current body of research is scattered
across a wide variety of different disciplinary journals, under various terminology,
which makes it difficult to interpret comprehensively. Thorough reviews of previous
research can provide an effective means for establishing the foundations of knowl-
edge, identifying gaps in the literature, and strengthening research fields (Webster
and Watson 2002). Therefore, this systematic literature review presents a synthesis
of existing research to expedite future exploration of the important issue of student
wellbeing, which is gaining recognition as the higher education sector increasingly
incorporates more personalized digital learning exeriences into the curriculum.

Theoretical framework
Student-to-student connectedness

The term ‘connectedness’ is generally interpreted two ways. First, a broad defini-
tion of connectedness is “when a person is actively involved with another person,
object, group, or environment, and that involvement promotes a sense of comfort,
well-being, and anxiety-reduction” (Hagerty et al. 1993, p. 293). This conceptual-
ization is supported by Townsend and McWhirter’s (2005) literature review on the
topic and is similar to another prominent definition, which describes connectedness
as an ability to “feel comfortable and confident within a larger social context than
family and friends” (Lee and Robbins 1995, p. 233). Both of these representative
definitions, among others (cf. Lee et al. 2001; Rovai 2002), are similar insofar as
they conceptualize connectedness to include perceptions of a complex measure of
the social and environmental context. In contrast to this broad definition, a second-
ary interpretation is specific to a student-focused category of classroom climate
research, which emphasizes peer relationships and interaction in formal educational
contexts. Student-to-student connectedness is defined as “student-to-student percep-
tions of a supportive and cooperative communication environment in the classroom”
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(Dwyer et al. 2004, p. 267). In other words, connectedness is a strong bond within
peer groups that encourages students to more openly express themselves and partici-
pate in communication with others (Allen 2000).

Student-to-student connectedness has been described as a socio-psychological
result of interpersonal communication and behavior that emulates belonging, cohe-
siveness, and supportiveness among peers (MacLeod 2018). In this sense, belong-
ing refers to the need for interpersonal relations between people of similar quali-
ties and values, who provide a sense of comfort, confidence, and security (Lee and
Robbins 1995). Cohesiveness refers to students’ interest in learning about each other
and gaining knowledge about and from their peers (Fraser et al. 1986). Supportive-
ness refers to individuals’ actions that emulate respect, positively influence others,
and improve the overall sense of the within-group community among peers in the
classroom.

To the best of our knowledge, two survey instruments exist to assess student-to-
student connectedness. First, Dwyer et al. (2004) conceptualized, developed, and
showed preliminary evidence of instrument reliability for measuring student-to-stu-
dent connectedness in higher education. Their instrument, the Connected Classroom
Climate Inventory (CCCI), consists of 18 items. Second, Johnson (2009) conducted
a validity study that utilized confirmatory factor analysis to verify the consistency of
the CCCI as a single dimension and suggested that dropping five items could result
in a 13-item instrument with an improved model fit.

Our previous work (MacLeod and Yang 2018) identified that no reviews had been
conducted on the topic of student-to-student connectedness and preliminarily sum-
marized the literature based upon a review of empirical citations for Dwyer et al.’s
(2004) CCCI. This systematic literature review expands the depth of the review in
four aspects: (1) rather than only exploring the empirical citations of Dwyer et al.’s
(2004) CCCI, this study explores empirical citations from both the initial CCCI and
Johnson’s (2009) shortened 13-item instrument; (2) this study considered almost
double the quantity of search results that have been published in the last year pre-
viously associated with Dwyer et al.’s (2004) instrument; (3) the reference lists
of selected journal articles were checked (e.g., through a snowball search), which
provided a more exhaustive level of detail beyond the “cited by’ list of references
indexed by Google Scholar; and (4) the level of reported detail for examining the
selected journal articles was increased and supported analytically through the con-
structs of activity theory. Therefore, this systematic literature review provides a
critically enhanced level of clarity for understanding the topic of student-to-student
connectedness.

Activity theory

Activity theory was influenced by many interrelated contributions of nineteenth cen-
tury scholars, including Hegel in philosophy, Darwin in biology, and Marx in social
sciences (Engestrom 1987). Activity theory typically represents an evolution of Vygot-
sky’s (1978) cultural-historical activity theory, which initialized from the notion of
activity mediation. Vygotsky clarified the idea that individuals could not be understood
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without analyzing both the individual itself, as well as the influence of mediating activ-
ities. However, Vygotsky’s interpretation of activity only accounted for individuals. In
the present, the most prominent conceptualization of activity theory has been expanded
to account for individuals’ actions, as well as the collective activity of the system
(Engestrom 1987; Leont’ev 1981). This interpretation of activity theory describes six
interrelated factors, including subjects, objects, mediating artifacts, rules, community,
and the division of labor.

Methodology

Given that the instrumentation for measuring student-to-student connectedness is lim-
ited, this systematic review examines the citations of Dwyer et al.’s (2004) and John-
son’s (2009) CCCI. Dwyer et al.’s (2004) CCCI was designed to measure connected-
ness among students in a supportive and cooperative communication environment in
the university classroom. The 18-item CCCI scale using Likert-type items ranging
from 1 (strongly disagree) to 5 (strongly agree), was found to contain a single factor,
to have an overall reliability of alpha=0.94, which showed that the CCCI is a reliable,
unidimensional instrument with initial evidence of validity. Johnson’s (2009) CCCI is
a modified version of Dwyer et al.’s (2004) CCCI. A 13-item measure, which excluded
five items loading less than 0.40 in the original model of Dwyer et al.’s (2004) CCCI,
was a better fit for these data than the 18-item model. Reliability of the 13-item scale
was alpha=0.91.

Arksey and O’Malley’s (2005) methodological framework was used to examine cita-
tions of Dwyer et al.’s (2004) and Johnson’s (2009) CCCI. The methodological frame-
work included the following procedures: developing the research questions, identifying
and refining a selection of relevant research, describing the documentation of data, and
synthesizing and reporting the results.

Developing the research questions

Research questions were developed in order to provide a guide for examining the
selected publications of this systematic review. The research questions were proposed
as follows:

RQ1. What student-to-student connectedness scores have been reported?

RQ2. To what extent does student-to-student connectedness influence learning?
RQ3. To what extent does student-to-student connectedness influence communica-
tion and behavior?

RQ4. To what extent are demographic variables understood in association with stu-
dent-to-student connectedness?
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Journal Articles
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Fig. 1 Overview of the literature search and selection procedures

Identifying and refining a selection of research

Figure 1 illustrates the process of identifying and refining the selection of relevant
research. Google Scholar was utilized to identify the body of research. In order to
identify all potentially related publications, the complete list of “cited by” refer-
ences for the CCCI (Dwyer et al. 2004; Johnson 2009) was exported from Google
Scholar. At the time that this was conducted (May 11, 2018), Google Scholar
showed that 143 citations were associated with the CCCI. More specifically, 79
citations were documented for Dwyer et al.’s work and 64 citations were associ-
ated with Johnson’s refined CCCI instrument. In total, these search results consti-
tuted more than three times the quantity of publications considered (46 citations)
in our preliminary review.

We modified the search criteria from our preliminary review to refine a selec-
tion of key research in the present systematic literature review. The initial list of
143 publications was refined to 24 publications based upon the following selec-
tion criteria:

Research must have been published in English.

Research must have been peer-reviewed journal articles.

Research must have used the CCCI for empirical research.

Research must have used the complete 13 or 18 item version of the CCCIL.
Research participants must have been enrolled in higher education.

Nk L=

Google Scholar was used here is as a starting platform to identify research
that cited the two CCCI (i.e. Dwyer et al. 2004; Johnson 2009). Although Google
Scholar provides a way to search a wide range of academic literature, in recogni-
tion of the potential limitations of Google Scholar’s indexing protocol, we con-
ducted a “snowball” search of reference lists in order to obtain a more thorough
level of systematic rigor. Given that this snowball search only amounted to identi-
fying 3 additional journal articles (see Fig. 1), it was believe that the search meth-
odology was sufficiently inclusive.
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Describing the documentation of data

The selected journal articles were reviewed based upon the analytical framework
of activity theory. Activity theory was proposed to describe how the environment
around individuals influences cognitive development and the nature of human
task behavior (Engestrom 1987; Vygotsky 1978). Although several interpreta-
tions of activity theory exist (cf. Engestrom 1987, 2015; Leont’ev 1981; Vygotsky
1978), the most prominently recognized model describes activity as a system of
six major influencing variables: (1) subjects, (2) objects, (3) mediating artifacts,
(4) rules, (5) community, and (6) division of labor (Engestrom 1987; Leont’ev
1981). Subject personifies the individual engaged in an activity, including the
degree status and the sample size. Undergraduate and graduate degree statuses
were the two types identified in the research. Research sample sizes ranged from
22 to 908. Objects describes an intention that motivates an activity (e.g., a physi-
cal or mental outcome). Mediating artifacts embodies the resources facilitating a
stimulus—response process while acting upon an object (e.g., classroom tools and
settings). Classroom tools were rated as either basic ICT or advanced educational
software, and four types of classroom settings were identified, including tradi-
tional F2F, the cloud classroom, the hybrid classroom, and synchronous smart
classrooms. Rules represents the governing directives and constraints of a sys-
tem, which are established by some type of authority figure. Rules were described
as the course subject and national culture of the participants, which can be used
to help explain the activity context and learner constraints. Community refers to
the climate of interpersonal interaction within the activity system. In this study,
community was described as the student-to-student connectedness score reported
by the empirical research. Division of labor references the degree of cooperation
among participants in the community while acting upon an object. Division of
labor illustrated the extent to which authors provided explanation describing their
class size(s) and/or activity group sizes which students’ were required to work.
Table 1 provides a description of the selected journal articles. Table 2 provides
details of the selected journal articles in accordance with the six analytical per-
spectives of activity theory.

Synthesizing the results

RQ1: Overview of the Reported Scores Research Question One queried the
descriptive data reported for student-to-student connectedness. Among the
24 peer-reviewed journal articles, which reported data on the full 13-item and
18-item CCCI constructs (Dwyer et al. 2004; Johnson 2009), the majority of
research has been conducted within traditional F2F classrooms. However, student-
to-student connectedness has also been examined in cloud classrooms (MacLeod
et al. 2018b; Yang et al. 2019), compared between F2F and hybrid instructional
delivery approaches (Broeckelman-Post and Hosek 2014; Broeckelman-Post and
Pyle 2017; Xu et al. 2018), and examined in synchronous smart classrooms (Li

@ Springer



433

Student-to-student connectedness in higher education: a...

$98IN0D
Sunyeads orjqnd ur ssaUpa}OAUUOD

[enuuy WOO0ISSE[d JO UOTBUIIEXS UE :SUOT)
8L7-8tC I €T 9SIn0)) uonEdIUNUWIO)) dIseqg  -Isodsipaid uonesIUNWWODd S)USpNIS 1102 UQ[[NJAPIA PUR ‘SIQAIA ‘I1oSurfopis
wooisse[d ay) ur 31odder juap
¥91-9%1 T 6S uoneONPH UOHEIIUNUIIO)) -NJS—UIPNIS pue JUIPNIS-103oNNSU] 010C unJIey pue AQstry
WOO0ISSE[d
939[]09 Y} UT SSAUPJIIUUOD
JUSPNIS-0)-JUSPNIS PUL UOTJBUWLILUOD
IoUOE9) JO UOTIRUIIIEXD UB JUSWI
$81-S91 4 6S uoneINpy UOHEIIUNWIWIO)) -QAJOAUT JUAPNIS FUNONISU0I-0D) 010T ployIaNng-yloogq pue 103ul[opIs
Apnys Kyrpifea
LST-9%1 z 97 s110doy] YoIBasay UONEIIUNWWOo)) © 19JRWI[O WOOISSB[O PAjOaUU0)) 600T uosuyof
98IN09 dISeq
QY3 1oy suonedr[duwr :9)ewI[d WOoX
[enuuy -SSB[O PAJOUUOD pue ‘sasuodsar 1eqstig
89-0¢ L 1z 9SIN0D) UONBITUNWIIOD) ISt 1019NNSUT ‘SIOIABYIQSIW JUIPMIS 600T pue ‘roAm( ‘uos[Ie)) ‘weysurg
SuruIes] Y)m SuUOnBIOOSSE
[enuuy  :9SINOD OISeq Y} UI UONELOIUNUIUIOD Zni) pue
TLI-1ST 1 12 9SIN0)) UONBITUNUWIIO)) JISe g PUE 9JBWI[O WOOISSL[O Pajosuto)) 6007  ‘weySurg ‘uos[e)) ‘ToAM(J ‘Teqstd
9SIN0Y dISeq
o Jo suonjeoridwil pue SUONR[OIIOD
[enuuy :uorsuoyardde uonesruNUWIWOd 1eqstg
LT-1 9 81 9SIN0D) UOTIEOTUNWIWO)) OISeq PUE 9JEWI[O WOOISSE[O PAJOAUU0)) 9007 Ppue ‘zni) ‘weysurg ‘TOAM(J ‘UOS[Ie)
K1ojuoaur
QJeWI[O WOOISSE[D PAJOAUUOD I}
30 1uwdo[oAdD :WOOISSE[D Y} UI sn pue ‘zni)
TLT9T € 12 s110doy] [oIBasay UONEIIUNWWO))  SSAUPIIISUUOD PUB UOHBIIUNUIWIOD) $007  ‘1199stid ‘uos[e) ‘weysurg ‘eAmq
soSed "ON onssy 971N Yoogq,[euInof [N 9[ONIY  9Jep uonedIqng sioyiny ([

saponIe TeuInol pejosres ayy Jo uonduosaq | ajqel

pringer

As



J. MaclLeod et al.

434

Y6-LS

Tee=8I¢

w9-LS

coc—¢ol

098¢

80€-06¢

19¢-0v¢

€

9¢

9

0€

974

09

09

[enuuy
9SINOY) UOTEOIUNWIWOY) JISBg

uoneINpy UOHEIIUNUIWIO))

wuhogvm [OIBasay uonedrunmuo))

sjeuuy a8enSue uda1o]

A[1917EN() UOTEOIUNWIWIO))

uoneONpy UOHEOIUNWIWO))

uonEINpPy UOHEIIUNUIIO))

Sunyeads [euone)

-uasaid aaoxdur 03 sdoysyiom 19od
SSB[0-JO-JNO SNSIOA SSB[O-UI SUIS()

sdiysuone[ar 19od pue ‘uon

-B[TWISSE ‘SSOUP)I2UUOD WOOISSE[O
3391109 jo suondeorad syuopmg

sdiysuone[ar wWooIsse[d pue

AJLIR[D J0JONISUT [JIM SUOTIRIOOSSE
1I0TARYQq SUT)Xa) SSB[O-UT JUSPMIS

KIOJUSAUT QJBWI[O WOOISSEO

ay) jo uoneosrdde ue :youar] Are

-puodasysod ur aouewrioyred pue

QJeWII[O WOOISSE[O Udam)aq diysuorn
-B[a1 9y} JO SuIpue)SIopuUn Ue pIemo],

Juow

-UOJIAUD WIOOISSB[D PUE $I0JONISUI

II0U) YIIM 9JeOTUNUINIOD 0} SOATIOWT
Ssjuapmys uoamieq drysuoneyar oy,

WO0ISSe[d oy} ur romod

S SSQUPJIUUO0D JUIPNIS-03-JUIPNIS

JO uoneUTEX? UE :sjsonbar
Juapms 03 9oueIdwod J03onnNsuy

WOOISSE[d 939[00

AU} UT JOJRIPAUIL B SB SSQUPIJOUUOD

JUSPN)S-0)-JUIPNIS JO UOTJRUTIIEXD
UB :9ARYSQSIW SIOJONIISUT UYA

¥10C

€10C

€10C

cloc

cloc

cloc

110¢

JOSOH PUB 1SOJ-UBW[3}001g

SIOATAl pUe ‘Uosuyo[ ‘onIf[os

uosuyof

uS1oosen)

sne) pue SIAN

US[NIAPIA
pue ‘AQsL1] ‘udjog ‘103uI[opIs

US[MIAPIA
pue ‘Aqs11] ‘usjog ‘193uldpIS

Sl

14!

€l

Cl

IT

01

6

sofed ‘ON

onssy

aPI1 Yooq,[euInof

PN APIIY AP UonedqNg

s1oyINy

ar

(ponunuoo) | s|qey

pringer

As



435

Student-to-student connectedness in higher education: a...

evy-0ey

LY8-9C8

76—8¢

8CC0I¢

819

8-€9

OLT—¥ST

4

€C

9¢

99

S9

99

9

Surured| pue
UONBAOUU] JO [BUINO[ [EUOBUIAU]

[oreasay
Sunndwo)) [euonesnpy jo feuInor

SJUOPNIS [BUOTIBUIAIU] JO [BUINO[

uonesnpy UOHEIIUNUIIIO))

uoneINpy UOHEIIUNUIIO))

SOIPN)S UONEIIUNIWO))

uoneINpPy UOHEIIUNUIIO))

JuSWIUOI
-IAUQ SuTuIed] PLIqAY B Ul 9JeWI[O

WOOISSE[D PIJOIUUOD UO JHLS
SWOOISSE[D PNO[O UT )LD
WOOISSE[D PIJOIUUOD JUIPNIS-0)

-Juopn)s pue s10)oeJ [edISo[ouyda],

SSB[O Ul Y[e) 0} SSUSUI[[IM PUE UOIS

-uoyaidde wooIsse[d U0 uoneULIYy

-U0D ISYDBI) JO DUINPUI Y], ;,SSL[D
ur Jomnb sjusepnys [eUOnRUIOIUT ATy

sawooIno Inoj Sutrojdxyg

:$3SIN0J UONBIIUNWWOD A1010Np
-onul pLIGAY sns1dA Suryeads orqng

JOTARYQq

drysuaznIo wooIsse[d Jo S109YJ2 pue

asn Juopns Surio[dxa :wooIsse[d
9391100 Y3 ur ANJIAIO JUIPMS

Surures|
OTWIOPBOR PUB UOHBIIUNWIUIOD
SSe[ JO 1IN0 Sjuapn)s Jo s10jorpaid
19SIN0J UOTEITUNUITIOD O1Seq )
Ul UoTeISAIUI [BIO0S PUB JIWIPBIY
[opou sja1[oq [BUOTIONISUT
) JO 189} B :JUSSSIP [BUOTIONISUT JO
$s9001d oY) UT SSAUP9IOAUUOD pUL
QINSO[ISIP-J[3S JO 9[0I Y} Fururwexyg

810C

810C

L10T

L10T

910¢

S10T

S10T

POoTORIA pue ‘Suex ‘nX 7T

1yS pue ‘nyz ‘Suex ‘PO 7

Sueny pue nsH (g

91Ad pue 1S04-uBW[No01g 6

UOSIOpUY pue ‘aepul], ‘Uolre)
‘Ied ‘uosupply ‘uewpjon) ‘SIAN 8]

QISOAN
pue ‘US[[NAPIA ‘US[og ‘IOSUIRPIS L]

J[[oge ] pue uosuyof 9|

sofed ‘ON

onssy

aPIn Yooq,[euInor

o[In ApONIY  djep uoneaIqnd

sioqny - I

(ponunuoo) | s|qey

pringer

As



J. MaclLeod et al.

436

dpewnp
WOOISSE[D PAJO2UUOD Y} JO UOTIEU

A3ofouyos],  -rwexa :[opou (1Y) Suryoes) snou
$E1-911 I [€  [euoneonpy jJo [eUINOf URISE[RNSNY -oxyou£s reuonejor ay) surdojorsd 6102 re(] pue ‘pooToeIA ‘Suex ‘T ¢
dewo
WIOOISSE[D PAJOAUUOD pue [ NV.IN
921 [oIBasay Sune13ajur :SWOOISSE[I Pnojod Jo
-8671 8 96 Sunndwo)) [euoneonpy jo [eurnor  2oue)dadoe  syudpns Surpuelsiopu) 610C poYToRIA pue ‘Sudq ‘Suex €7
soSed ON anss| 911 YOOq/[euInof Q[N 9[ONIY  9Jep uonedIqng sioyny [
(ponunuoo) | ajqey

pringer

As



437

Student-to-student connectedness in higher education: a...

Surure9|
QATIORJE pue
ANIU309 paje

soIpn}s uon

d¢d

-1oosse sem 313D [4%4 peisiopun 0€ED 619 VIN wa) 81 Payroads 10N VSN - -edrunuwon [euonipell L
Surureg|
poye[n3aI-jos
yim pare Salpmis uon d¢d
-1o0sse sem D) 1294 persiopun (811 €65 VIN waf 81 Payroads 10N vSn - -eomunuwion [euonipell 9
Surure9|
QATIOQJE [IM
PaJBIOOSSE saIpmys uon ded
sem 500 L61 peidiopun ooy VIN wa ¢f  payroads 10N vSn - -eomunuwon [euonipel] ¢
adoos yoreasar Sur dzd
S uIpIM JON ws peasiopun 00D 0L VIN waf g1 payroads 10N vsn - -yeads orqng [euonipell ¥
Surures|
AAnIUZ09 pue
QATIOYR PIM
PAIBIOOSS® Sur dzd
sem 9500 LEY peisiopun TonzeeL VIN wal 81 payroads JoN vsn  -yeads orgng [euonipel], ¢
9doos yoreasar SaIpmIs uon dzd
oY) urpIm 0N €¢s peisiopun (T6) 6'0L VIN way 81 payroads JoN VSN - -eorunuwon [euonipel], ¢
adoos yoreasax SoIpn)s uon dzd
oy} urpIm 0N ¥9¢ peIsiopun 66)01L V/N way 81 payroads JoN VSN - -eorunuwon [euonipel], |
as ds pue
SoWI0d puE 2700 UBOW 9100s UBW ad£y Sumes Immo s[00)
-no Jumured] (u) ojdureg  smyels 92139 9[eds DDD wat DD JusuINISuy sseo/dnoin [euoneN 102[qns asmo) wooIsse[)
Joqe] S108JTIIR
192[q0 109[qng Kunwwo) JO uoIsIAIlg So[My Sunepo]N Al

K109y K31AT)0R UOdN paseq eyep oY) JO uonRIUAWNIO( T 3|qeL

pringer

As



J. MaclLeod et al.

438

adoos yoreasar Kreu dzd
oY} uIpIm JON Sve peasiopun (90D 0°L9 VIN wolf g1 payroads 10N vsn - -dosipnnpy [euonipel], ¢f
(Te)
SEY A g
sopeis ()
951n09 19Y31Y 86°€ X puC
MIm paje (0s") ded
-1oosse sem 5D (44 peIsIopup) VIN 801 “IA 51 wo) 81 Payroads 10N vsn [oualy [euonrpel], ¢
adoos yoreasar SoIpnys uon Jed
oy umpIm JON YL1 persiopupn L) 9y VIN wa) ¢ payroads JoN vsn - -eorunuuwon [euonipel] I
NN pRerAL |
adoos yoreasar pue ‘wnipawt K1eu dzd
Ay uIpIm JON SLE peisiopup IvD 169 VIN Wy 81 ‘Trewg vsn - -tdiosipunpy [euonipel], Ol
Surure9|
poye[n3aI-jjos
puE 9ATIORJJE
Pim pare SoIpmis uon dcd
-1oosse sem 5D L81 peasiopun WD L9 VIN wolf g1 payroads 10N VSN - -edrunuwon [euonrpel], 6
Q0UQ)
-odwoos uon
-BOIUNWWOd
Suroueyuo
s paje Sut ded
-1oosse sem DD 89¢ peisiopun 01D 0vL VIN walf g payroads 10N vsn - -yeads orqng [euonipel], 8
as ds pue
SO0 puR 2109 UBW Q100S UBW adKy Sumes Imno $]00)
-no Surureo| (u) ojdweS snjeIs 9139 91eds DD w1 DD JusWINISUJ sse[o/dnoin [euoneN 309[gns 9sIno0)) WOOISSE[D)
Joqe| sjoejnIe
192[q0 109[qng Kunwwo) JO UOISIAIQ So[My Suneipo]N Al

(ponunuoo) zs|qey

pringer

As



439

Student-to-student connectedness in higher education: a...

adoos yoreasar (9'8) 6°SL WFL)ETY ‘H yIom K3orouyo9y, pLqAy pue
Sy uIpIm JON (44 Slenpern 06) el (089801 AT Wy 81 [enpIAIpuL vSsn [euonesnpy  ACA [BUOBIPELL, TT
adoos yoreasar Areu wool
QY3 unpIM 10N I¥9  perSiopun (66) €59 (6D €9°¢ wa) g1 payroads 10N eury)y  -dSIpOMA -SSED puop)  [¢
9ouajedwod
a3en3uel YPrm (syuapnis
pajRIOOSSE [euonRUISIU]) Areu Jed
sem DDD 1cl peasiopun Ly T99 VIN waf g1 payroads 10N vsn - -dosipnnpy [euonrpel],  O¢
SoIpMIS
uoneoTUNW
adoos yoreasar TIDST1LCL -wod pue ur puqAy pue
AU} urpIm 10N 806 peasiopun @8)T59:'1L VIN walf g payroads 10N VSN eadsonqng g [euontperl, 61
adoos yoreasar Kreu dcd
oy} urpIm JON 9ly peasiopun (€€1) €8S VIN wolf g payroads 10N vsn - -rdiosipnnpy [euonripel], 8]
Surures|
190d y)m paje Sur dzd
-1oosse sem 5D Ley peIsIopup (6L) 8°€S aoery wa) ¢ payrads JoN vsn  -yeads orqng [euonipel], L]
adoos yoreasax d¢d
) uIpIm JON IS¢ peIsIopup) Iz v V/IN wa) ] payrads JoN VSN paymoads joN [euonipel], 9]
doys>yrom
adoos yoreasar SL—69 ‘D Sunyeads SSB[0-JO-INO
AU} urpIm JON 9¢ peisiopun €LTL'D VIN wof g payroads 10N vSsn Jqnd  SnsIoA sse[o-up - G
adoos yoreasar SoIpN)s uon dcd
oy} urpIm 0N 0LT peisiopun VIN L9 ese walf g payroads 10N vsn - -edrunuwon [euonipel] 4]
as ds pue
SO0 puR 2109 UBW Q100S UBW adKy Sumes Imno $]00)
-no Surureo| (u) ojdweS snjeIs 9139 91eds DD w1 DD JusWINISUJ sse[o/dnoin [euoneN 309[gns 9sIno0)) WOOISSE[D)
Joqe| sjoejnIe
100[q0 10lqng Krunuro)) JO UOISTAI(] sormy SunmerpoIN I

(ponunuoo) zs|qey

pringer

As



J. MaclLeod et al.

440

adoos yoreasar

sjuapmIs §—G

SWIo0I
-SSe[J JIews

oy} urpIm 0N So¢ peasiopun (€L) €89 ay)eLe W)y 81 Jo sdnorp BUIYD  SOURWOYR  Snouoiyouks 4
adoos yoreasar sordo woox
oy} urpIm 0N ¥8¢ peisiopun VIN (160 16'C walf g payroads 10N BUIYD UL ISIXIRIA -SSe[O pno[y €T
as ds pue
SOWw0d PUE 2J00S UBW 9100s UBW ad£y Sumyes amno S[00}
-no Sururea| (u) opdwreg  snjess 9a139(] a[eds DD wal DD juswINISU] sse[o/dnoin [euoneN 309[gns 9sIno0)) WOOISSE[D)
Joqe] sjorjI)IR
192[q0 109[qng Kunwwo) JO UOISIAIQ So[My Suneipo]N Al

(ponunuoo) zs|qey

pringer

As



Student-to-student connectedness in higher education: a... 441

et al. 2019). These findings suggest that many opportunities remain to clarify
the role of student-to-student connectedness in a variety of different technology-
mediated environments.

Studies have reported on their findings in student-to-student connectedness
in two different ways. Most commonly, the research method has used scale-mean
scores, which is equal to the sum of the 18-item scores for the construct. A sec-
ondary method is to report item-mean scores, which is equal to the average of the
18-item score for the construct. Research has reported a scale-mean score range of
roughly 58-76. The item-mean score range was 2.91—4.35. The results were gener-
ally observed to be higher in F2F environments in comparison to online environ-
ments, although there were some exceptions (cf. Frisby and Martin 2010; Johnson
and LaBelle 2015; Myers et al. 2016; Sidelinger and Booth-Butterfield 2010). One
comparative study showed slightly higher student-to-student connectedness scores
in a hybrid course when compared to F2F (Xu et al. 2018). However, in general,
both scores were higher than average, which was likely due to the relatively small
research sample size. Broeckelman-Post and Pyle (2017) also examined hybrid
course delivery in a comparison student and found to significant differences for
student-to-student connectedness between the two environments. Future research
should further investigate student-to-student connectedness among different instruc-
tional delivery modes.

RQ?2: Influence on Student Learning Research Question Two considered the
influence of student-to-student connectedness on students’ learning. Figure 2 pro-
vides a summary of the student-to-student connectedness research related to student
learning. In general, studies have suggested that student-to-student connectedness
can positively influence students’ learning from a variety of perspectives, including
cognitive learning (Frisby and Martin 2010; Gascoigne 2012; Prisbell et al. 2009),
affective learning (Frisby and Martin 2010; Johnson 2009; Prisbell et al. 2009; Side-
linger et al. 2011a), self-regulated learning (Sidelinger et al. 2011a; Sidelinger and
Booth-Butterfield 2010), and peer learning (Sidelinger et al. 2015). Despite many
positive associations between student-to-student connectedness and students’ learn-
ing, the majority of research has been based on self-reporting measures of learning.
For instance, one study investigated the difference between how much the student

Cognitive Learning [3, 7, 12]

Affective Learning [3, 5, 7, 9]

Student-to-student

Connectedness

Self-regulated Learning [6, 9, 17]

Peer Learning [17]

Fig.2 Studies examining student learning
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believed they had learned and how much they believed they could have learned with
the ideal instructor (learning loss), through a two-item cognitive learning assess-
ment (Prisbell et al. 2009). A second approach to cognitive learning was based on
a ten-item instrument addressing students’ recall, knowledge, understanding, and
skills development (Frisby and Martin 2010). Gascoigne (2012) identified a positive
association between higher levels of student-to-student connectedness and higher
overall course grades. However, all of these studies were conducted in F2F envi-
ronments. Thus far, no research on students’ learning has been conducted in tech-
nology-mediated environments. Future research is necessary to provide more robust
and scientific evidence of student learning outcomes, particularly in ways that utilize
observational data both within F2F and technology-mediated environments.

RQ3: Influence on Communication and Behavior Research Question Three
queried the influence of student-to-student connectedness on communication and
behavior. Figure 3 provides a summary of the student-to-student connectedness
research related to communication and behavior. Almost all studies have shown pos-
itive results from the students’ perspective. For instance, student-to-student connect-
edness has shown positive associations with students’ classroom assimilation (Sol-
litto et al. 2013), participation (Sidelinger et al. 2011a), and in-class involvement
(Sidelinger et al. 2011a; Sidelinger and Booth-Butterfield 2010). Student-to-student
connectedness has also been observed to reduce students’ communication anxiety
(Bingham et al. 2009; Sidelinger et al. 2011b) and improve self-perceived commu-
nication competence (Sidelinger et al. 2011b) as well as secondary language English

Misbehaviors :

(4] <&— Students :

Rapport .
7] .

Classroom Assimilation Instructors —
[14] .

Classroom Involvement

[6. 9]
Parﬁr;;;;ation ’i Response to Student Misbehaviors
Classroom Citizenship . Pt - Rapport
[18] PP [7.17) |
Instructional Dissent Clarity
8l s (7] |
- N
Self-du[s;%I]o sures ~~( Student-to-student Confirmation
Connectedness |
Out-of-class Communication i, 5] .

[17) Nonverbal Immediacy |
Communication Motives 4]

[11] . Compliance |
Communication Anxiety . [10]

2. 8 . Misbehaviors |

Competence [8]

Perceived ESL Competence
[20)
Technological Factors
[13, 21, 23]

Instructional Delivery Mode
[15, 19, 22, 24]

I Perceived Communication . 9

Fig.3 Studies examining communication and behavior
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competence (Hsu and Huang 2017). Students’ self-disclosure (Johnson and LaBelle
2015), rapport (Frisby and Martin 2010), and classroom citizenship behavior (Myers
et al. 2016) have also shown positive influence on student-to-student connectedness.
Additionally, certain types of students’ motives to communicate with their instruc-
tor were associated with student-to-student connectedness. For instance, relational,
functional, participatory, and sycophantic motives were related to student-to-student
connectedness, while excuse-making communication was not related (Myers and
Claus 2012).

In general, less research has examined student-to-student connectedness from
the instructors’ perspective rather than that of the students. To our knowledge, no
research has examined the influence of student-to-student connectedness on instruc-
tors’ motivation, job satisfaction, attitudes, and acceptance of new educational tech-
nologies or pedagogical approaches, for instance. However, one study, conducted
from the perspective of the instructor, demonstrated that an increase in the level
of student-to-student connectedness can affect instructors’ behavior, such as their
willingness to comply with students’ requests (Sidelinger et al. 2012). In addition,
two other studies found that student-to-student connectedness can be positively
influenced by instructors’ communication and behavior, including their confirma-
tions (Sidelinger and Booth-Butterfield 2010) and rapport (Frisby and Martin 2010).
However, there is evidence for a positive influence on student learning, regardless
of the instructor’s behavior. For example, through the mediation between instructor
apathy and students’ self-regulated learning and willingness to talk in class (Side-
linger et al. 2011a). Student-to-student connectedness also seems to mediate instruc-
tor misbehaviors (e.g., irresponsibility and derisiveness) through self-regulated
learning (Sidelinger et al. 2011a).

RQA4: Observation of Demographic Variables Research Question Four was con-
cerned with the observation of demographic variables in relation to student-to-stu-
dent connectedness. In the present, most research has been conducted in the con-
text of the USA at the undergraduate level of higher education. Additionally, most
research explored student samples learning communication-related subject matter,
with only a few multidisciplinary (Hsu and Huang 2017; Johnson 2013; MacLeod
et al. 2018b; Sidelinger et al. 2012) and other subject examinations (Gascoigne
2012; Li et al. 2019; Xu et al. 2018; Yang et al. 2019). To a similar extent, research
has primarily been conducted in English speaking contexts, although the instrumen-
tation has been translated and utilized in Mandarin (e.g., MacLeod et al. 2018b) and
some research has been conducted within foreign language education (Gascoigne
2012; Hsu and Huang 2017). One study was identified that translated the instrument
into Turkish (Sagkal et al. 2015), however, the study was also published in Turkish,
so it did not meet the research criteria for this systematic literature review.

Research has examined student-to-student connectedness from the perspective
class size, time, and delivery mode. First, research shows that large classes (e.g.,
greater than 51 students) report significantly lower levels of student-to-student con-
nectedness in comparison to small classes (e.g., 25 or less students) (Sidelinger
et al. 2012). Second, research suggests that student-to-student connectedness may
increase overtime when measured multiple times throughout the academic semester
(Broeckelman-Post and Hosek 2014). However, such increases were only observed
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as significant among student samples participating in out-of-class workshops. In
class workshop samples were not observed as significantly increasing overtime.
Broeckelman-Post and Hosek’s findings highlight an interesting phenomenon which
directs future research toward examining the intricacies between in class and out-of-
class environments. Third, with respect to instructional delivery mode, two compar-
ative studies indicate delivery mode may not significantly influence student-to-stu-
dent connectedness. The two studies that examined traditional and hybrid delivery
modes showed no significant different between perception of student-to-student
connectedness (Broeckelman-Post and Pyle 2017; Xu et al. 2018). Therefore, stu-
dents may equally benefit from their connectedness, regardless of some variability in
instructor’s contact hours.

Threats of validity

The findings of the present study should be considered in respect to some limita-
tions. First, the data was primarily identified through Google Scholar. While we
have made efforts to ensure article not indexed by Google Scholar were included
(e.g., through the snowball search of reference lists), the research methodology must
be considered in light of the potential for error. Second, our evaluation of student-
to-student connectedness is exclusively based upon quantitative data. Given that no
studies were excluded that utilized a qualitative research design, there appears to be
a research methodology gap. Future research should aim to utilize qualitative data
to triangulate the existing quantitative research findings. Third, this study provides
a vantage of findings among peer-reviewed empirical journal articles. Very few rel-
evant conference papers were identified and excluded from the scope of this study.
However, it is worth noting that two master theses (Davenport 2015; Golsan 2012)
and three doctoral dissertations (MacLeod 2018; Sovine 2015; Sohn 2016) were
identified and excluded from the present analysis. Finally, it is worth noting that
the authors of this study published four the twenty-four journal articles examined
(~17%). While the authors have made purposeful effort to be systematic in their
methodology and impartial in their report, readers should aware of the potential
“researcher bias” issue which may be beyond the researchers’ awareness.

Conclusion

Since the introduction of the Connected Classroom Climate Inventory in 2004
(Dwyer et al. 2004), it has become apparent that student-to-student connectedness
positively influences students’ well-being and academic success in face-to-face
environments. Student-to-student connectedness has been observed as positively
related to an array of beneficial student learning outcomes and has been shown to
support learning amidst imperfect instructional conditions. Most recently, student-
to-student connectedness research has trended toward technology-mediated learning
environments and it should be expected that student-to-student connectedness will
become an even more critical factor under such environmental conditions, which
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require at least a partial absence of traditional F2F instructional support. However,
research within technology-mediated learning environments remains in the prelimi-
nary stages. This is particularly the case as it relates to the associations between
student-to-student connectedness and student learning outcomes within technology-
mediated learning environments, which has yet to be explored.

A systematic and objective search of the relevant literature yielded only two ver-
sions of instumentation which measure the construct of student-to-student connect-
edness. Johnson’s (2009) shorter 13-item adaptation, which provides a more exten-
sively validated tool, is currently being utilized less frequently than the original
18-item CCCI. However, Johnson (2009) had received nearly the same number of
citations at the time that this review was conducted and the publication should be
considered as an important piece of the foundation of related knowledge. To the best
of the authors’ knowledge, this systematic literature review, which includes a side-
by-side examination of empirical citations for both instruments, provides the most
comprehensive and consolidated synthesis of related findings available to date.

Given the pedagogical and technological shifts toward student-centered and tech-
nology-mediated learning practices, a growing body of research is expected to be
published in the coming years. In the present, the subject-specific and socio-cultural
demographics of research are overwhelmingly weighted toward the United States,
among communication and public speaking-related disciplines. From this perspec-
tive, additional research is needed among different types of informal and computer-
mediated environmental conditions, as well as among different demographics of
participants. Additionally, longitudinal research is necessary to interpret the effects
of student-to-student connectedness on remaining institutional issues of the present,
such as student retention and degree completion in higher education.
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