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ABSTRACT 
Aim/Purpose To study associations between elementary-, middle- and high-school students’ 

perceptions of  classroom environment and student-teacher relationship and 
their out-of-class communication practices via WhatsApp app. 

Background Communication between students and teachers is usually extended beyond the 
classroom’s time and space. This communication, referred to as out-of-class 
communication (OCC), may impact students’ academic, social, and emotional 
development. Today, OCC is facilitated via social media and instant messaging 
services, which may have impact on its nature. 

Methodology Methodology was quantitative in nature. Data was collected using an online 
questionnaire (implemented on Google Forms, http://forms.google.com , dur-
ing June-July 2016. Participants (n=300), from 5th-12th grades (11-18 years 
old), were recruited in schools in a few Arab villages in northern Israel, with the 
assistance of  their teachers. 

Contribution The present study expands the growing body of  knowledge about student-
teacher communication via online social networks, specifically regarding out-of-
class communication. We identify the unique aspects of  WhatsApp-based out-
of-class communication, which shed light on student-teacher relationship at 
large. Findings from this study may assist educators (while in training and/or 
professional development programs) to reflect upon their own educational 
agenda and to check if  and how they and their students can benefit from OCC. 
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Findings Overall, we identify WhatsApp’s important, unique role in promoting good stu-
dent-teacher relationship and positive classroom environment. 

Recommendations  
for Practitioners 

The findings regarding the unique contribution of  WhatsApp to student-
teacher out-of-class communication should be taken into consideration by poli-
cy makers while formulating policies for the use of  online social networks in 
educational settings. Teachers should be aware of  the important role this type 
of  communication plays for their students and for their classroom. Both teach-
ers and students should communicate respectfully, with teachers serving as role 
models for their students regarding proper digital behavior. 

Recommendations  
for Researchers  

This study should be replicated to more populations and to more communica-
tion platforms, in order to validate its findings. 

Impact on Society The associations between out-of-class communication via online social net-
works and student-teacher relationship have two main effects on society at 
large. First, promoting better student-teacher communication could improve 
learning and teaching. Second, if  this communication is to be carried out 
properly, the students - who are the future citizens - will learn how to behave 
correctly in the digital age. 

Future Research It is advised to explore the studied associations in other populations and regard-
ing other communication platforms. Also, qualitative exploration is advisable, as 
it may shed more light on the unique aspects of  WhatsApp-based student-
teacher out-of-class communication. 

Keywords out-of-class communication, student-teacher relationship, classroom environ-
ment, social media, instant messaging, WhatsApp 

INTRODUCTION 
Interactions between students and teachers in the class and during the school day are only part of  the 
communication between them. Today, with the host of  easy-to-use digital platforms, students and 
teachers often interact in many other ways, using different communication channels, e.g., schools’ 
administrative systems, e-mails, social networking sites, or instant messaging services. The latter is the 
focus of  the current study, as the popularity of  these services has grown dramatically in recent years, 
and they have become a common means for both personal and professional communication. 

Out-of-class communication (OCC) between students and teachers—that is, teacher-student com-
munication that occurs beyond the classroom boundaries—may have positive implications for both 
students and teachers (Abd Elhay & Herskovitz, in press; Forkosh-Baruch & Hershkovitz, in press; 
Goldman, Goodboy, & Bolkan, 2016; Hershkovitz & Forkosh-Baruch, 2017). Communication is key 
in the development of  relationship between individuals. Therefore, OCC may be associated with stu-
dent-teacher relationship. Following this, student-teacher relationship is related to environment. 
Hence, OCC may be linked with classroom environment (these variables will be defined and ex-
plained below). 

Most studies on OCC were focused on student achievements and on higher-education population, 
and there is still a lack of  research on the relationships between OCC in grade-school and the overall 
learning experience. In today’s digital world, many people—young and old—are constantly using 
online social networks and instant messaging platforms for communicating with each other. It is of  
no surprise, then, that OCC is facilitated via these platforms as well. However, these platforms may 
present some critical issues regarding privacy, information sharing, and boundary blurring, which may 
prevent some students and teachers using them, and may bring educational policy makers to ponder 
about that use. Of  course, together with these potential obstacles, there are some important ad-
vantages that student-teacher communication via these platforms may promote, as accessibility, im-
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mediacy, and the promotion of  feeling of  closeness (Asterhan & Rosenberg, 2015; Forkosh-Baruch 
& Hershkovitz, 2018; Forkosh-Baruch, Hershkovitz, & Ang, 2015; Hershkovitz & Forkosh-Baruch, 
2017). 

Therefore, the purpose of  this study is to study associations between elementary-, middle- and high-
school students’ perceptions of  classroom environment and student-teacher relationship and their 
OCC practices via WhatsApp app. 

BACKGROUND 

INSTANT MESSAGING AND SOCIAL MEDIA FOR OUT-OF-CLASS 
COMMUNICATION  
With the rapid emergence of  new communication platforms, they have been used—like any preced-
ing technology—not only in personal, but also in professional and business settings (Golden, 2017; 
Kaplan & Haenlein, 2010; Kietzmann, Hermkens, McCarthy, & Silvestre, 2011; Rönkkö, Urinboyev, 
Svensson, Svensson, & Carlsson, 2017). In the educational context, social media has been used for 
many purposes, including for teaching and learning and for general student-teacher communication 
(Dron & Anderson, 2014; Greenhow & Askari, 2017; Manca & Ranieri, 2016; Mnkandla & Minnaar, 
2017). As the popularity of  instant messaging apps has rapidly grown—WhatsApp has about a bil-
lion users daily, Facebook Messenger has about 70 million (Constine, 2017; WhatsApp, 2017)—these 
platforms too are used to extend student-teacher communication beyond school time (Bouhnik & 
Deshen, 2014; Nkhoma et al., 2015; Rosenberg & Asterhan, 2017). 

Importantly, the use of  instant messaging and social media for student-teacher OCC does not only 
extend this communication, but may also change its nature, specifically regarding frequency and con-
tent (Gross, 2015). In particular, social media and instant messaging extensively serve teachers and 
students for social-relational purposes (Asterhan & Rosenberg, 2015). For students, this type of  
communication adds an important layer to their existing personal use of  such platforms. Using social 
media and instant messaging services for implementing rich, diverse OCC with teachers, may enrich 
students’ learning-related uses of  these platforms and enhance their overall motivation to learn (Aaen 
& Dalsgaard, 2016; Odewumi, Bamigboye, Olawuyi, & Bamigboye, 2017), hence, the attractiveness 
for students of  using this type of  OCC. 

It is important to notice that it is the rich use of  these platforms that makes a difference for students 
and teachers alike (Mazana, 2018; Tang & Hew, 2017). Indeed, when limiting the use of  these poten-
tially rich online environments to include only academic-related discussions with teachers, no differ-
ences are observed in their use by students, compared to other (online or offline) alternatives 
(DeSchryver, Mishra, Koehleer, & Francis, 2009; Li & Pitts, 2009). 

Nevertheless, this type of  out-of-class communication is, of  course, not without challenges—first 
and foremost, privacy issues—hence, has been a matter of  debate among educators and educational 
policy makers (cf. Forkosh-Baruch & Hershkovitz, 2014; Mazana, 2018). Israel, where the current 
study was conducted, had dramatically limited teacher-student communication via online social net-
works. The Ministry’s original regulation, published in late 2011 and still valid as of  today (early 
2018), clearly states that “the use of  online social networks for interpersonal interactions between 
teachers and students is prohibited” (Ministry of  Education, 2011). A few months after the original 
publication, the Ministry had published an updated regulation, this time allowing, even encouraging, 
student-teacher communicating in closed groups for learning purposes only, under some limiting 
conditions; one of  the conditions is that no personal information about the teacher will be exposed 
to the students, and vice versa (Ministry of  Education, 2013). Although these regulations had been 
phrased in the context of  the now “old” online social networking sites, specifically Facebook, they 
may be applicable to the currently popular instant messaging services, specifically WhatsApp.  
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OUT-OF-CLASS COMMUNICATION AND TEACHERS-STUDENT RELATION-
SHIP, CLASSROOM ENVIRONMENT 

Communicating with teachers outside the classroom may impact students’ perceptions of  teachers 
(Dobransky & Frymier, 2004) and may affect the student-teacher relationship and classroom envi-
ronment (Myers & Claus, 2012). Student-teacher relationship is key in the overall teaching and learn-
ing process (Birch & Ladd, 1998; Cornelius-White, 2007; Gregory & Weinstein, 2004; Hamre & Pian-
ta, 2001, 2006; Sabol & Pianta, 2012); so is classroom environment (Dorman, 2003; MacAulay, 1990; 
Pawlowska, Westerman, Bergman, & Huelsman, 2014). Hence, OCC may affect learning and teach-
ing at large. 

Communication between students and teachers that goes beyond the classroom and beyond school 
time plays an important role in the development of  close student-teacher relationship (Dobransky & 
Frymier, 2004; Sheer & Fung, 2007). It is also the nature of  such communication that may promote 
closer relationship between students and teachers (Bolkan & Holmgren, 2012). Associations between 
OCC and variables that are related to classroom environment were also identified in the literature. 
For example, student motivation—which is associated with classroom environment (Ryan & Patrick, 
2001)—was found associated with OCC practices (Jaasma & Koper, 1999). 

Users of  social media and instant messaging, including teachers and students, are usually self-exposed 
to a high degree on these platforms, as they were originally aimed at personal communication. As was 
previously shown, students who were exposed to a teacher’s Facebook page that was high in self-
disclosure—compared to those who were exposed to a page low in self-disclosure—anticipated high-
er levels of  motivation to learning and of  more positive classroom environment regarding this teach-
er’s lessons, and perceived this teacher as more credible (Mazer, Murphy, & Simonds, 2007, 2009). 
Similarly, teachers posting social tweets—rather than just scholarly tweets—were perceived as more 
credible by students (Johnson, 2011). The other side of  that coin is the case of  teachers who feel 
confused and uncertain of  their “expected” response when exposed to students’ online misbehavior, 
or overall unsure whether their role boundaries should extend online (Forkosh-Baruch & 
Hershkovitz, in press; Hershkovitz, Forkosh-Baruch, & Ang, 2014). Therefore, OCC via the “new 
media” sets up some new challenges for the educational milieu (Helvie-Mason, 2011), and it is no 
wonder that in some cases this type of  communication is prohibited by policymakers (cf. Forkosh-
Baruch & Hershkovitz, 2014). 

THEORETICAL FRAMEWORKS  

Student-teacher relationship 
Our study of  student-teacher relationships is based on the axes defined in Ang’s (2005) Teacher-
Student Relationship Inventory (TSRI), namely, Satisfaction, Instrumental Help, and Conflict. We 
found this framework suitable for two main reasons. First, this inventory was validated by popula-
tions of  middle school teachers, while previous scales, mainly Pianta’s (1992) STRS, were mostly fo-
cused on much younger ages. Secondly, Ang’s axes well connect with the special characteristics of  
today’s social media environments. 

The first axis of  this framework is Satisfaction, which refers to experiences reflecting positive experi-
ences between students and teachers; these are linked to positive adjustment to school (Wentzel & 
Asher, 1995). Studies show that teachers prefer students who demonstrated positive—as opposed to 
negative—attitudes (Brophy & Evertson, 1978). Furthermore, supportive and positive teacher–
student relationships predict positive educational outcomes among lower secondary and high school 
students (Davis, 2003). 

The second axis is Instrumental Help, that is, when students refer to teachers as resource persons, 
such that they might approach for advice, sympathy, or help. Studies of  teacher–student relationships 



Hershkovitz, Abu Elhija, & Zedan 

77 

among secondary-school students state that one of  the major dimensions connected to student out-
comes is Instrumental Help. Teachers that are concerned about their students’ well-being and aca-
demic performance, exhibiting interest in them, seek out to assist them in any way they can (Brophy 
& Evertson, 1978; Coladarci, 1992; Wentzel, 2003). Teachers that show they care for their students 
are also those who provide assistance, advice and encouragement, beyond the formal demands of  
their profession. Their students develop a positive connection to their teachers as well as higher en-
gagement in class; hence, they strive for goals and outcomes in accordance to their teachers’ academ-
ic values (Ang, 2005). 

The third axis is Conflict, referring to negative and unpleasant experiences between students and 
teachers. Conflict is positively related to behavioral problems (Pianta, Steinberg, & Rollins, 1995) and 
negatively related to engagement in class (Ladd & Burgess, 2001), i.e., the higher the levels of  conflict 
students feel towards their teachers, the more likely these students will demonstrate more behavioral 
problems and less engagement in class. 

Originally, Ang’s (2005) TSRI was used to collect data from teachers about their relationship with a 
given student of  them. In previous studies, we adapted this tool, together with Prof. Ang, to collect 
data from students regarding a teacher of  them (Forkosh-Baruch, Hershkovitz, & Ang, 2015), which 
is the version we will use here. We previously used this framework in the context of  Facebook-
mediated student-teacher communication, and we use it here to better understand students’ percep-
tions of  student-teacher relationship and communication via WhatsApp. 

Classroom Environment 
Classroom environment—also referred to as classroom climate or learning environment—is overall 
referring to “the unique interactive combination of  teacher behaviors, curriculum expectations, and 
student-to-student interactions which develops in the classroom setting” (R. E. Myers & Fouts, 1992, 
p. 930). Classroom environment (CE) has been extensively studied over the last decades, as it was 
found important for students’ social, emotional, and cognitive development, as well as for teachers’ 
well-being and professional development (Evans, Harvey, Buckley, & Yan, 2009; Fraser, 1991; Ma-
cAulay, 1990), and various different measures have been developed to capture it (Fraser, 1998). 

We are mostly influenced by Moos and Tricket’s seminal work (1974), which lay the groundwork for a 
three-dimensional understanding of  CE. It was argued that CE is consisting of  personal develop-
ment, system maintenance, and relationship dimensions. Each of  these dimensions is then divided 
into a few categories. Under the personal development dimension, the categories are task orientation, 
and competition; under the system maintenance dimension, the categories are order and organiza-
tion, rule clarity, teacher control, and innovation; and under the relationship dimension, the catego-
ries are involvement, affiliation, and teachers support. It is important to note that although early em-
pirical examinations supported this structure (Trickett, Qninlan, & Trickett, 1979), later analyses 
found different data-driven structures of  it (Boren, Callahan, & Peugh, 2011; Pawlowska et al., 2014; 
van der Sijde & Tomic, 1992). Additionally, Moos and Tricket’s original measuring tool for classroom 
environment—the Classroom Environment Scale (CES)—is a very long one, including ninety items. 
Therefore, as will be explained below, we used a modified, shortened version of  CES, and checked its 
structure prior to continuing with the analyses. 

RESEARCH QUESTIONS 
Our research questions are the following: 

1. What are the associations between general out-of-class student-teacher communication and: 

1.1. Student-teacher relationship? 

1.2. Classroom environment? 
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2. What are the associations between WhatsApp-based out-of-class student-teacher communica-
tion and: 

2.1. Student-teacher relationship? 

2.2. Classroom environment? 

3. What is the unique contribution of  WhatsApp-based out-of-class communication to class-
room environment? 

METHODS 

RESEARCH FIELD  
The study takes place in a context of  traditional school settings. That is, participants were students in 
typical local public schools in the area where they live. During the school day, there was no interven-
tion what so ever, and all that we did was survey them regarding their relationship with their teachers 
and about their OCC practices. Of  course, we assume that while participating in school routine—
which is usually based on classroom meetings, studying different topics—some form of  student-
teacher relationship are naturally developed. And as OCC exists in most school settings, it is about 
these relationships that we had asked them. 

RESEARCH POPULATION  
Methodology was quantitative in nature. Data was collected using an online questionnaire (imple-
mented on Google Forms, http://forms.google.com), during June-July 2016. Participants, from 5th-
12th grades (11-18 years old), were recruited in schools in a few Arab villages in northern Israel, with 
the assistance of  their teachers. The villages in which data was collected are characterized by a rela-
tively low socioeconomic status (Cluster 2 out of  10, with 1 hosting the villages with the lowest soci-
oeconomic status, and 10 hosting the villages with the highest status) (Central Bureau of  Statistics, 
2017). Overall, we have 300 participants, of  whom 171 are girls (57%) and 129 are boys (43%). The 
majority of  the population, 180 (60%), is in elementary school (grades 5-6), 94 (31%) are in middle 
school (grades 7-9), and another 26 (9%) are in high school (grades 10-12). Participants had between 
0-7 years of  experience with WhatsApp (M=2.3, SD=1.2, n=289). 

VARIABLES AND MEASURES 
The research questionnaire was built from a few sections, each inspired by and adapted based on ex-
isting questionnaires, as will be detailed below. For making the questionnaire easy-to-fill for the 
younger participants, we shortened most of  the measuring tools we used (some included over 30 
items). Also, we used 5-point Likert type scales across the questionnaire, ranged from”1” (strongly 
disagree) to “5” (strongly agree). Our questionnaire was presented to students in Arabic (their moth-
er tongue), so in addition to the adaptation mentioned here, we translated the items from either Eng-
lish or Hebrew. All questionnaires were presented to experts in educational research, to evaluate their 
validity and accessibility. English versions of  the adapted tools are shown in the Appendix. Statistical 
analyses were done using IBM SPSS Version 24. 

Background Variables 
Background variables included grade-level, gender, experience using WhatsApp, most significant means of  OCC 
with teachers [multiple choice: phone, e-mail, text messages, WhatsApp, social networking sites, or at 
school after lessons], and most significant way of  communicating with teachers via WhatsApp [multiple choice: 
WhatsApp group for the whole classroom, WhatsApp group for part of  the classroom, broadcast by 
the teacher, private messages] (filled only by students who were communicating with a teacher of  
theirs via WhatsApp). 

http://forms.google.com/
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Independent variables 
Each participating student indicated whether they were Communicating via WhatsApp with a Teacher who 
Currently Teaches You [yes/no]. Using this variable, we partitioned the population into two mutually 
exclusive sub-groups of  WhatsApp-Communicating and Non-WhatsApp-Communicating students. 

Students in the WhatsApp-Communicating group were asked to think of  a teacher who was current-
ly teaching them and with whom they were communicating via WhatsApp, while other students (that 
is, in the Non-WhatsApp-Communicating group) were asked to think of  an arbitrary teacher of  their 
choice who teaches them. The remaining variables were measured referring to that teacher. 

WhatsApp Out-of-Class Communication (WhatsApp-OCC, 15 items, α=0.90). This variable (measured 
only for participants in the WhatsApp-Communicating group) captures students’ perceptions of  
WhatsApp communication with a specific teacher. It is based on Hayes, Weibelzahl, and Hall’s (2013) 
study of  text messaging for out-of-class communication. In the original study, 30 items were used to 
capture habits of  undergraduate students’ OCC with their instructors, using a 7-point Likert scale. 
We chose the most relevant 15 items and left them intact except for changing “lecturer” to “teacher” 
and “text messages” to “WhatsApp messages”. WhatsApp-OCC was calculated as the mean of  all 
items (one item was reversed; hence, it was reverse-coded by us, as was done for all reversed items in 
the other questionnaires). The full version of  this questionnaire is presented in the Appendix. 

General Out-of-Class Communication (General-OCC, 3 items, α=0.70). This variable measures general 
habits of  OCC with teachers (not with a specific teacher) and is adapted from the Out of  Class In-
teraction Scale (Knapp & Martin, 2002). Originally, the questionnaire included 9 items measured on a 
5-point Likert scale. We chose the most relevant 6 items, 3 of  which are reversed. Reliability test for 
this variable yielded a rather low Cronbach’s alpha of  0.49. We assume that the phrasing of  the re-
versed items was confusing for the participants. Indeed, an exploratory factor analysis resulted with a 
two-factor solution, where the reversed items were grouped together, apart from the non-reversed 
items. Therefore, we omitted the reversed items and were left with three items which were averaged 
to constitute the General-OCC variable. The questionnaire is presented in the Appendix. 

Homeroom Teacher (Yes/No). All students were indicating whether the teacher to whom they referred 
when filling-up the TSRI questionnaire (see below) was their homeroom teacher or not. The term 
“homeroom” refers to the main teacher of  the class. In the Israeli educational system, each class has 
a teacher who accompanies it for a few years; this teacher’s main role is to support students’ academ-
ic, emotional and social development and to lead the class as a cohesive entity. (The homeroom 
teacher may also teach other subject matters, according to her or his expertise.) As for the im-
portance role homeroom teachers play in students’ school-life, we use this variable to further parti-
tion each analyzed sub-group, hence, to test for its specific role in the context of  our study. 

Dependent Variables 
Student-Teacher Relationship (TSRI-S, 14 items, 3 dimensions, α=0.75-0.83). Based on Ang’s (2005) 
framework for student-teacher relationship, this variable measures student-teacher relationships on 
three axes: Satisfaction, Instrumental Help, and Conflict. It was measured using TSRI-S, an adapted 
version of  Ang’s Teacher-Student Relationship Inventory (TSRI). Originally, TSRI captures teacher-
student relationship as perceived by a teacher regarding an individual student. In a previous study, we 
created TSRI-S, in which students report perceived relationship with an individual teacher 
(Hershkovitz & Forkosh-Baruch, 2017); that version resulted with reliability coefficients (Cronbach’s 
alpha) of  0.88, 0.87 and 0.88, for Satisfaction, Instrumental Help, and Conflict, respectively; we get 
only a little lower coefficients here, for the translated version, with α=0.83 for Satisfaction, α=0.75 
for Instrumental Help, and α=0.80 for Conflict. 

Classroom Environment (CE; 11 items, α=0.89). This variable is a multi-dimensional measure of  class-
room environment. The Classroom Environment Scale (CES) was originally developed by Trickett 
and Moos (1973) to capture middle- and high-school students’ perceptions of  classroom environ-
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ment. The original tool included 90 items—to be ranked using yes/no scores dichotomous—that 
were categorized into three dimensions and nine sub-scales, as was detailed above. Later, this tool 
was refined (cf. Pawlowska et al., 2014). One of  its most recent versions, in the context of  under-
graduate students, includes 32 items in five dimensions: Structure and Focus, Instruction Support, 
Participative Learning, Classroom Involvement, and Student Competition (Pawlowska et al., 2014); 
Pawlowska et al.’s analyses revealed a somewhat different inner structure of  the Scale, with some 
items cross-loading in multiple dimensions and some failing to load in any category. As all items in 
our questionnaire are ranked on a 5-point Likert type scale—which may impact overall scale structure 
by itself; as we shortened the Scale, taking only 16 items (4 of  which are reversed); and as we admin-
istered this questionnaire to elementary-, middle-, and high-school students – we ran an exploratory 
factor analysis, in order to explore the structure of  this adapted tool. We used Quartimax rotation 
with Kaiser normalization. 

Factor analysis resulted in a three-factor solution, which accounts for 54.3% of  the variability. Factor 
loadings for each variable are shown in Table 1. Note that Component 2 includes all the reversed 
items (items 8, 9, 12, 16), which again demonstrate a potential problem with participants’ understand-
ing of  their phrasing; component 3 holds only one item (item 6), which is the only one directly refer-
ring to teacher-student relationship, an issue covered by the abovementioned variable. Therefore, we 
decided to remove these items. Re-running a factor analysis with the remaining eleven items indeed 
yielded a single-component solution, which accounts for 49.2% of  the variability. Reliability test for 
the remaining items resulted with a Cronbach’s alpha of  0.89; overall score was calculated using linear 
regression, based on the factor loadings, and was constructed to have M=0, SD=1. 

Table 1. Factor loading for each variable in the three-factor solution.  
Strongest loadings for each variable are emphasized in bold and in grey shade 

ITEM COMPONENTS 

1 2 3 

1. Almost all class time is spent on discussing 
the course material 

.485 -.295 -.294 

2. There is a clear set of  rules for students to 
follow 

.817 .011 -.178 

3. This is a well-organized class .828 .057 .060 

4. Assignments are usually clear so everyone 
knows what to do 

.699 .143 .057 

5. This instructor often spends time just talk-
ing with students 

.614 -.056 .445 

6. The instructor takes a personal interest in 
students 

.419 -.024 .700 

7. New and different ways of  teaching are 
tried very often in this course 

.698 .016 .309 

8. Students have very little input on how class 
time is spent (R) 

-.377 .496 -.090 

9. Students do the same kind of  work almost 
every day in this class (R) 

-.078 .609 .366 

10. Students in this class get to know each oth-
er really well 

.632 .006 -.381 
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11. Students enjoy working together on pro-
jects in this class 

.754 .093 .097 

12. Students are often clock-watching in class 
(R) 

.083 .751 .060 

13. Students sometimes present something 
they’ve worked on to the class 

.625 -.137 .161 

14. Students try hard to get the best grade .731 -.075 .003 

15. Students have to work for a good grade in 
this class 

.739 -.087 -.138 

16. Students usually pass even if  they do not 
do much (R) 

-.052 .575 -.220 

FINDINGS 

DESCRIPTION OF OCC PRACTICES (INDEPENDENT VARIABLES) 
Students’ perceptions of  OCC, measured by General-OCC, have an average of  3.11 (SD=0.99, 
n=300). Skewness and Kurtosis values are -0.003 and -0.47, respectively, and as n=300, we can as-
sume normality based on these measures (Kim, 2013). There is no correlation between General-
OCC and grade-level, with Spearman’s ρ=0.04, at p=0.53. Also, no differences were found be-
tween boys’ and girls’ General-OCC. 

Overall, WhatsApp was marked as the most significant digital means of  OCC by a vast majori-
ty of  217 participants (72%). The other means—phone calls, text messages, email, and social net-
working sites—were marked together by 58 participants (19%), with 25 (8%) mentioning no OCC at 
all. Interestingly, only 3 participants (1%) mentioned that their most significant means for OCC was 
to talk with the teacher in school, after lessons. 

The WhatsApp-Communicating group, that is, students who were communicating beyond classroom 
via WhatsApp with a teacher who was teaching them (while filling-up the questionnaire), holds 211 
students (70%). The rest (89 students, 30%) were in the Non-WhatsApp-Communicating. Of  the 
first group, 51 students (24%) stated that they were WhatsApp-communicating with teachers less 
than once in a week, 100 (48%) stated that they were WhatsApp-communicating with teachers a few 
times a week, and 60 (28%) stated that they were WhatsApp-communicating with teachers almost 
daily. 

In the WhatsApp-Communicating group, the most popular means of  communication was via a 
whole classroom WhatsApp group (156 students mentioned this, 74%), following by a WhatsApp 
group with part of  the class (32, 15%), and private messages (23, 11%). No students mentioned that 
the teacher communicating with them on WhatsApp via broadcasting. Participants’ perceptions of  
WhatsApp-based OCC, measured by WhatsApp-OCC, have an average of  3.68 (SD=0.80, n=211). 
Skewness and Kurtosis has values of  -0.44 and -0.11, respectively; as n=211, we calculate absolute z-
score for testing normality based on these values ( Skew

SESkew
, Kurtosis
SEKurtusis

), and get values of  2.63 and 0.33, 
respectively, from which we can conclude that the distribution of  this variable can be assumed as 
normal (Kim, 2013). 

Generally, there is a medium positive correlation between General-OCC and WhatsApp-OCC, with 
r=0.44, at p<0.001. As in the case of  the former, there is no correlation between WhatsApp-OCC 
and grade-level, with ρ=-0.11, at p=0.10. However, there is a small-medium negative correlation 
between frequency of  WhatsApp-OCC and grade-level, with ρ=-0.24, at p<0.01; that is, the old-
er the student in the WhatsApp-Communicating group, the less frequent their communication with 
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their teacher via WhatsApp. No differences were found between boys’ and girls’ WhatsApp-
OCC and neither regarding frequency of  WhatsApp-OCC. 

Finally, we find a weak positive correlation between students’ perceptions of  their WhatsApp-based 
OCC and the frequency in which they communicate with their teacher via WhatsApp, with Spear-
man’s ρ=0.15, at p<0.05 (n=211). That is, as expected, the more frequent the WhatsApp-based OCC 
occurs, the higher the students’ perceptions of  their WhatsApp-based OCC. 

DESCRIPTION OF STUDENT-TEACHER RELATIONSHIP, CLASSROOM 
ENVIRONMENT (DEPENDENT VARIABLES) 
Student-teacher relationship, measured by TSRI-S, includes three dimensions. Satisfaction has a mean 
of  4.04 (SD=0.96), Instrumental Help has a mean of  3.10 (SD=0.92), and conflict has a mean of  
1.78 (SD=1.28), all with n=300. Skewness values for these dimensions are -1.28, -0.29, and 1.28, re-
spectively; Kurtosis values are 1.28, -0.29, and 1.06, respectively – all are in the range to assume nor-
mality of  these variables, considering the population size (Kim, 2013). 

Recall that classroom environment, measured by CE, is eventually a calculated variable, which is 
based on the coefficients derived from the factor analysis of  part of  the CES items. Therefore, this 
variable has a mean of  0 and a standard deviation of  1 by definition, hence only its distribution is 
important. Skewness and Kurtosis values are -1.41 and 2.26, respectively, and as n=300, we can as-
sume normality based on these measures (Kim, 2013). 

Associations with Grade-Level, Age, Experience Using WhatsApp (Background 
Variables) 
There are no significant correlations between participants’ grade-level and neither of  TSRI 
S’s axes: correlation coefficients are for Satisfaction r=-0.14, at p=0.80; for Instrumental Help, r=-
0.11, at p=0.06; and for Conflict, r=-0.07, at p=0.26. Also, no significant correlation between 
grade-level and CE (r=-0.05, at p=0.26). All these tests ran with n=300. 

Checking for associations with gender, while comparing variable means between boys and girls, only 
TSRI-S’s Conflict was found significantly different among genders (higher for boys). Mean 
conflict for the boys was higher than the girls’ (M=2.03, SD=0.95, n=129; M=1.60, SD=0.86, 
n=171), with t(261.2)=4.02, at p<0.001. As Levene’s Test for equal variances proved significance, 
with F=6.36, at p<0.05, we did not assume equal variances. 

Testing for associations with experience using WhatsApp, only CE was found significant, however to 
a low extent, with r=-0.13, at p<0.05. 

ASSOCIATIONS BETWEEN OCC AND STUDENT-TEACHER RELATIONSHIP 

General OCC and student-teacher relationship 
We first checked correlations between general OCC practices and student-teacher relationships 
(n=300). We found positive medium correlations between General-OCC and TSRI-S’s Satis-
faction and Instrumental Help (Pearson’s r=0.40, and r=0.37, respectively), both at p<0.001. That 
is, the higher the student’s positive perceptions of  general out-of-class communication with a given 
teacher, the higher the values of  Satisfaction and Instrumental Help of  the student’s relationship with 
this teacher. No significant correlation was found between General-OCC and the Conflict dimension 
(r=-0.03, p=0.57). 

Testing for effects of  the chosen teacher being the student’s homeroom teacher brings up some in-
teresting results. TSRI-S’s Satisfaction and Instrumental Help were, on average, higher when 
referring to the homeroom teacher (n=244) than when referring a non-homeroom teacher 
(n=56). Satisfaction average for students who referred to their homeroom teacher was 4.11 
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(SD=0.88), while average when referring a non-homeroom teacher was 3.73 (SD=1.24), with 
t(68.3)=2.15, at p<0.05 (as Levene’s Test for equal variances proved significance, with F=13.37, at 
p<0.001, we did not assume equal variances). Instrumental Help for students who referred to their 
homeroom teacher was 3.17 (SD=0.87), while the average when referring a non-homeroom teacher 
was 2.79 (SD=1.10), with t(71.5)=2.41, at p<0.05 (as Levene’s Test for equal variances proved signifi-
cance, with F=6.34, at p<0.05 we did not assume equal variances). Effect sizes for the differences in 
Satisfaction and Instrumental Help are medium-high, Cohen’s d=0.52 for Satisfaction, and Cohen’s 
d=0.57 for Instrumental Help. No differences were found regarding the Conflict dimension nor for 
General-OCC. Results are summarized in Table 2. 

Table 2. Comparing between TSRI-S and General-OCC  
when referring to a homeroom teacher or not 

VARIABLE REFERRING TO 
HOMEROOM 
TEACHER, M (SD), 
N=244 

REFERRING TO 
NON-HOMEROOM 
TEACHER, M (SD), 
N=56 

T EFFECT SIZE 
(COHNE’S D) 

TSRI-S Satisfaction 4.11 (0.88) 3.72 (1.24) 2.15* 
df=68.3† 

0.52 

TSRI-S Instrumental Help 3.17 (0.87) 2.79 (1.10) 2.41* 
df=71.5† 

0.57 

TSRI-S Conflict 1.81 (0.91) 1.69 (1.01) 0.87 
p=0.39 

- 

General-OCC 3.14 (0.98) 2.98 (1.05) 1.11 
p=0.27 

- 

* p<0.05, † equal variances were not assumed 

Testing for the correlations between General-OCC and TSRI-S (as done above) in each of  these two 
sub-populations separately also yields a noteworthy difference. While still significant positive medium 
correlations exist only for the Satisfaction and Instrumental Help domains, these correlations are 
much stronger for those students who referred to an arbitrary teacher (r=0.65 for Satisfaction, 
r=0.58 for Instrumental Help, both at p<0.001, n=56) than for those who referred to their home-
room teacher (r=0.32 for Satisfaction, r=0.30 for Instrumental Help, both at p<0.001, n=244). Us-
ing the Fisher r-to-z transformation, we find that the differences in correlation coefficients are signif-
icant, with Z=2.92 for Satisfaction, and Z=2.33 for Instrumental Help, both at p<0.05. 

WhatsApp-Based OCC and student-teacher relationship 
We now repeat the calculations reported in the previous sub-section, for WhatsApp-OCC (n=211). 
Testing for correlations between perceptions of  WhatsApp-based OCC and student-teacher relation-
ships, we find ( 𝑆𝑆𝑆𝑆

𝑆𝑆𝑆𝑆𝑆𝑆
, 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾
𝑆𝑆𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾

): Satisfaction (Pearson’s r=0.58), Instrumental Help (r=0.45), both 
at p<0.001; and Conflict (r=-0.29), at p<0.01. That is, the higher the student’s positive perceptions 
of  WhatsApp-based out-of-class communication with a given teacher, the higher the values of  Satis-
faction and Instrumental Help, and the lower the values of  Conflict, of  the student’s relationship 
with this teacher. 

Here too we test for effects of  the chosen teacher being the student’s homeroom teacher (n=190) or 
not (n=21). Limiting our calculations for the WhatsApp-Communicating group only, there were no 
differences in any of  TSRI-S’s dimensions, nor in WhatsApp-OCC, between these two sub-
populations. Results are summarized in Table 3. 
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Testing for the correlations between WhatsApp-OCC and TSRI-S (as done above) in each of  these 
two sub-populations separately again yields an interesting finding. As reported above, here too corre-
lations of  the OCC-related variable (now it is WhatsApp-OCC) seem stronger for the stu-
dents who referred to an arbitrary teacher (r=0.63, at p<0.01, for Satisfaction, and r=0.71, at 
p<0.001, for Instrumental Help, n=21) than for those who referred to their homeroom teacher 
(r=0.58 for Satisfaction, r=0.43 for Instrumental Help, both at p<0.001, n=190). However, using the 
Fisher r-to-z transformation, we find that these difference are not significant (Z=0.31, at p=0.76, for 
Satisfaction; Z=1.72, at p=0.09, for Instrumental Help). As for Conflict – only in the case of  refer-
ring to a homeroom teacher was the correlation with WhatsApp-OCC significant, with r=-0.29, at 
p<0.01; for the students who referred to a non-homeroom teacher, this correlation was r=-0.15, at 
p=0.51. 

Table 3. Comparing between TSRI-S and WhatsApp-OCC when referring to a homeroom 
teacher or not in the WhatsApp-Communicating group 

VARIABLE REFERRING TO 
HOMEROOM 
TEACHER, M (SD), 
N=190 

REFERRING TO 
NON-HOMEROOM 
TEACHER, M (SD), 
N=21 

T 

TSRI-S Satisfaction 4.15 (0.83) 4.39 (0.70) 1.30, 
p=0.20 

TSRI-S Instrumental Help 3.21 (0.83) 3.04 (0.81) 0.91, 
p=0.36 

TSRI-S Conflict 1.79 (0.91) 1.45 (0.71) 1.64, 
p=0.10 

WhatsApp-OCC 3.66 (0.79) 3.87 (0.85) 1.15, 
p=0.25 

ASSOCIATIONS BETWEEN OCC AND CLASSROOM ENVIRONMENT 

General OCC and classroom environment 
We now turn to test for associations between general OCC practices and students’ perceptions of  
classroom environment (n=300). We find a medium positive correlation between General-OCC 
and CE, with Pearson’s r=0.49, at p<0.001. 

Again, differences are observed based on the chosen teacher being the student’s homeroom teacher 
or not. CE was, on average, higher when referring to the homeroom teacher (M=0.09, 
SD=0.89, n=244) than when referring a non-homeroom teacher (M=-0.39, SD=1.33, n=56); 
recall that CE is a normalized variable, hence the negative value of  the average. This difference is 
significant, with t(66.5)=2.57, at p<0.05 (as Levene’s Test for equal variances proved significance, 
with F=22.19, at p<0.001, we did not assume equal variances).  

Testing for the correlations between General-OCC and CE in each of  these two sub-populations 
separately brings up an interesting difference. While still significantly positively correlated, the corre-
lation is much stronger for students who referred to an arbitrary teacher (r=0.73, at p<0.001, 
n=56) than for those who referred to their homeroom teacher (r=0.41, at p<0.001, n=244). Us-
ing the Fisher r-to-z transformation, we find that the difference in correlation coefficients is signifi-
cant, with Z=3.29, at p<0.01. 

WhatsApp-Based OCC and classroom environment  
Conducting similar calculations as the ones reported in the previous sub-section, we now check for 
associations between WhatsApp-OCC and CE, that is, in the WhatsApp-Communicating group only 
(n=211). Correlation between these two variables is strong and positive, with r=0.63, at p<0.001. 
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Here too we test for impact of  the chosen teacher—either the homeroom teacher (n=190) or anoth-
er teacher (n=21). We first observe that there is no difference in CE in both sub-populations, with 
t(209)=0.53, at p=0.60. 

Comparing correlations between WhatsApp-OCC and CE in both sub-populations, we find that in 
both cases the correlation is strong and positive (r=0.64 for the homeroom teacher-group, at 
p<0.001; r=0.60 for the non-homeroom teacher-group, at p<0.01), with no significant difference 
(comparison using Fisher r-to-z transformation results with Z=0.28, at p=0.78). 

CONTRIBUTION OF WHATSAPP-BASED OCC ON CLASSROOM ENVIRON-
MENT 
In order to study the contribution of  WhatsApp-OCC on CE, we use a stepwise multiple hierarchical 
regression model, while controlling for the background variables and the independent variables. The 
background variables—grade-level, gender, experience using WhatsApp—were all entered in the first 
step. In the second step, a variable indicating whether the chosen teacher (referring to whom the 
questionnaires were filled-up) was the student’s homeroom teacher or another teacher was entered. 
In the third step, the three domains of  TSRI-S were entered, and finally General-OCC and 
WhatsApp-OCC were entered in the fourth and fifth steps, respectively. Results are summarized in 
Table 4 and are discussed below. 

Table 4. Five-step hierarchical linear regression model for CE, based on background,  
independent, and dependent variables (n=211) 

 STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 

β t β t β t β t β t 

(Constant) - 1.16 - 1.43 - -5.70*** - -6.15*** - -7.36*** 

Grade-level -0.16 -2.13 -0.17 -2.25 -.04 -0.62 -0.04 -0.72 -0.02 -0.32 

Gender 0.11 1.60 0.11 1.61 -.04 -0.72 -0.06 -1.04 -0.03 -0.66 

WA Exp. -0.003 -0.04 -0.001 -0.02 0.01 0.19 0.02 0.38 -0.06 -0.11 

Homeroom Teacher   -0.06 -0.84 0.01 0.18 0.02 0.35 0.03 0.65 

TSRI-S Satisfaction     0.56 7.61*** 0.50 6.82*** 0.37 5.07*** 

TSRI-S Inst. Help     0.15 2.36* 0.14 2.23* 0.10 1.66 

TSRI-S conflict     -0.07 -1.19 -0.11 -1.83 -0.10 -1.80 

General-OCC       0.18 3.42* 0.09 1.68 

WhatsApp-OCC         0.31 4.96*** 

Adjusted R2 0.02 0.02 0.47 0.49 0.55      

F 2.22 
p=0.09 

1.84 
p=0.12 

26.70*** 26.07*** 28.67***      

Note: Coefficients in the table are standardized beta coefficients; * p<0.05, *** p<0.001 

The first two models (Step 1, Step 2) are not significant, that is, CE cannot be predicted based on the 
background variables solely, nor can it be predicted by adding the refereed teacher. Starting from Step 
3 and onwards, the models are significant, and the coefficient of  determination is constantly increas-
ing, from an Adjusted R2 of  0.47 for Step 3 (F=26.70, at p<0.001), to an Adjusted R2 of  0.49 for 
Step 4 (F=26.07, at p<0.001), and finally to an Adjusted R2 of  0.55 for Step 5 (F=28.67, at p<0.001), 
in which WhatsApp-OCC was entered. 
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The background variables have no main effect in either of  the models; the same is true for the choice 
of  homeroom teacher. As expected, TSRI-S’s Satisfaction has a positive main effect in all models 
involving it (β=0.56 in Step 3, β=0.50 in Step 4, and β= 0.37 in Step 5, all with p<0.001). TSRI-S’s 
Instrumental Help has a positive main effect in Step 3 and Step 4 (β=0.15 and β=0.14, respectively, 
both at p<0.05), but has no main effect in Step 5. Similarly, General-OCC was entered with a main 
effect in Step 4 (β=0.18, at p<0.05), but has no main effect in Step 5. In the last step, WhatsApp-
OCC entered with a main effect of  β=0.31, at p<0.001.  

Therefore, we conclude that WhatsApp-OCC has a unique contribution to CE, as shown by its main 
effect and in the increase in the fitness of  the linear regression model when taking WhatsApp-OCC 
into account. 

DISCUSSION 
In this study, we analyzed associations between OCC between grade-school students (n=300, from 
elementary-, middle-, and high-schools) and their teachers, specifically using WhatsApp—a very 
popular instant messaging app—and two variables that are key to learning and teaching at large, 
namely, student-teacher relationship and classroom environment. Overall, we see that WhatsApp 
plays an important, unique role in this context, and that its unique characteristics help in 
defining its role in OCC. 

WhatsApp was found to be the most prominent means of  OCC in our population, but more 
than that, we also found a very high frequency of  WhatsApp-based OCC; 76% of  the partici-
pating students who were communicating with their teachers via WhatsApp, mentioned that they 
were doing so at least a few times a week. As WhatsApp has been the most popular instant messag-
ing app in Israel—with more than 92% of  smartphone users use it (Schwartz, 2016; Tsuria & Yadlin-
Segal, 2017)—this finding may not be surprising. Nevertheless, there are two important aspects of  
this finding that are worth noticing. First is the fact that teachers do communicate frequently with 
their students beyond school hours. In recent years, teacher-student communication via social net-
working sites has extended their connection beyond school’s space and time boundaries (Forkosh-
Baruch et al., 2015). Mostly, they do so for reasons of  convenience (Avci & Adiguzel, 2017), but this 
type of  communication is not without challenges and dilemmas (Asterhan & Rosenberg, 2015; Ros-
enberg & Asterhan, 2018). Which brings us to the second important aspect: teachers who use 
WhatsApp for communicating with their students, do so despite the fact that it is prohibited by the 
Israeli Ministry of  Education, as was detailed in the Introduction section. WhatsApp can definitely 
be seen as going beyond instant messaging towards online social networks; it is also clear that the 
discussions between students and teachers in the WhatsApp groups are not strictly limited for learn-
ing purposes (Bouhnik & Deshen, 2014; Rosenberg & Asterhan, 2017), and that some personal in-
formation is exposed to both parties (e.g., phone number, status, and profile picture). The reason for 
this rule-breaking by teachers is probably a result of  WhatsApp being “the place” where they and 
their students are “present” anyhow, so it forms a natural, convenient meeting point, like was the case 
of  social networking sites a few years ago (Deng & Tavares, 2013; Forkosh-Baruch & Hershkovitz, 
2014; Thoms & Eryilmaz, 2014). Therefore, although schools offer dedicated administrative systems 
through which OCC is enabled, students and teachers prefer to use platforms they anyhow use and 
with which they are familiar (Deng & Tavares, 2013). Both parties do so despite of  the possible risks 
they meet while holding this communication, which mostly includes—as they perceive it—issues of  
privacy and keeping of  personal spaces, concerns regarding information sharing that otherwise may 
not be visible to the “other side”, and the broader matter of  boundary blurring (Forkosh-Baruch & 
Hershkovitz, in press). Of  course, OCC may be perceived differently by different students, based on, 
e.g., its setting, frequency, immediacy, and personal characteristics, like student’s or teacher’s gender 
(Alghazo & Nash, 2017; Nkhoma et al., 2015; Rester & Edwards, 2007; Young, Kesley, & Lancaster, 
2011). 
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As expected, both general OCC and WhatsApp-based OCC are positively associated with Sat-
isfaction and Instrumental Help, two positive-oriented dimensions of  student-teacher relation-
ship. In previous studies, OCC was found to be associated with related variables, such as verbal im-
mediacy, trust, intimacy, empathy, credibility, and caring (Dobransky & Frymier, 2004; Jaasma & Ko-
per, 1999; S. A. Myers, 2004; Nadler & Nadler, 2001). Both general OCC and WhatsApp-based OCC 
are positively correlated with the classroom environment. It was previously shown that students’ in-
class communication habits and behavior are related to out-of-class communication (Farley-Lucas & 
Sargent, 2011; Martin & Myers, 2006; Sidelinger, Bolen, McMullen, & Nyeste, 2015), and as the for-
mer is an integral part of  classroom environment, this finding are understood. 

However, some differences are evident between general OCC and WhatsApp-based OCC. 
While correlations between general OCC and Satisfaction, Instrumental Help—two dimensions of  
student-teacher relationship—are weaker in the sub-group of  students who referred to their home-
room teacher, compared to those students who referred to another teacher of  them, no such differ-
ences occur for WhatsApp-based OCC. The same observation occurs for the associations of  the two 
OCC variables with classroom environment. Assuming that students feel closer to their homeroom 
teacher and perceive their homeroom teacher’s classroom environment more positively—compared 
with an arbitrary teacher—as indeed evident in this study, the difference in correlations in the general 
OCC case might be simply explained by a ceiling effect: OCC can promote student-teacher relation-
ship and classroom environment, unless these are already promoted. Following that, it might be that 
the explanation for the non-difference when referring to WhatsApp-based OCC is simple as well, 
and that the ceiling effect is in action here too, only on the other variable; that is, WhatsApp-based 
communication might raise closeness and intimacy no matter which teachers it is that the student is 
communicating with (Hu, Wood, Smith, & Westbrook, 2004). In that light, we might also understand 
that in the WhatsApp-Communicating group, only WhatsApp-based OCC (and not general OCC) 
was negatively associated with Conflict, and that this association occurs only in the sub-group of  
students who referred to their homeroom teacher. Assuming the high intimacy level of  WhatsApp 
connections, and assuming the high level of  closeness with the homeroom teacher, this finding 
makes sense, however revealing the full mechanism behind it requires some further examination; this 
should be further studied qualitatively, however other platforms for OCC should be examined, in 
order to find out what are the unique characteristics of  each platform in facilitating teacher-student 
OCC. 

These aspects of  WhatsApp-based communication—convenience, immediacy, and intimacy—might 
explain our finding regarding its unique contribution to classroom environment, which goes beyond 
the contribution of  student-teacher relationship and general OCC. It is this contribution that makes 
WhatsApp-based OCC so powerful. Referring to Marshall McLuhan’s (1964) important work on the 
importance of  media, we argue that WhatsApp-based out-of-class communication between stu-
dents and teachers illuminates some profound understanding of  the relationship between 
them. Many students strive to break traditional boundaries between teachers and students, which 
were set long ago due to various societal reasons, and they use technology as a means to fulfil this 
desire. Indeed, our analyses support the notion that WhatsApp is not just another platform with 
which students communicate with teachers; considering its affordances, using it for this purpose 
demonstrate students’ need to make student-teacher relationship close and meaningful, probably in 
order to increase their sense of  belonging to school, which is vital for their personal growth (De Wit, 
Karioja, & Rye, 2010). Teachers too have the basic psychological need for relatedness and commun-
ion, which might be the reason they were drawn to the classroom in the first place (Spilt, Koomen, & 
Thijs, 2011); for them as well, WhatsApp—being an integral part of  their daily life—is important for 
achieving their closeness goals. Ironically, schools often undermine students’ experience of  belonging 
(Osterman, 2000), and policymakers undermine teachers’ attempts to keep close communication with 
students which goes beyond school time. In that sense, WhatsApp is indeed the message. 
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This study is, of  course, not without limitations. First, it was situated in a single country, character-
ized by a specific culture of  education, technology, and implementing technology in schools; more 
than that, it is limited to a particular sub-population, which may have unique characteristics. Our 
findings should be validated by similar studies in other sectors and in other countries. Second, it was 
referring to a single communication app; as not all the communication apps are to be considered the 
same, the study should also be replicated with regards to other platforms; this will allow examination 
of  the specific features that make a given platform more appropriate than the others for student-
teacher out-of-class communication. Additionally, even when considering this narrowed-down point 
of  view, the sampled population is not to be considered as representing the whole student population 
in the sector/country discussed here. Despite these limitations, we feel that the contribution of  the 
current study is of  importance for promoting a better student-teaching communication via SNS and 
a better learning in the digital age at large.  

CONCLUSIONS 
We conclude by saying that, according to our findings, WhatsApp-based out-of-class communication 
has a unique contribution to classroom environment that may not be evident in other platforms, as a 
result of  the distinctive characteristics of  this platform, compared to other online social networks 
and instant messaging apps. As out-of-class communication can greatly contribute to both students 
and teachers and as this type of  communication may also pose some crucial challenges, there is a 
need in an open, honest discussion about this issue that will involve all stakeholders (including mostly 
teacher educators, teachers, students, educational leaders, and educational policy makers). 
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APPENDIX 
We bring here the questionnaires used in this study. 

WHATSAPP-OCC , ADAPTED FROM (HAYES ET AL., 2013) 
The table below presents the version we used for measuring WhatsApp-OCC. In the second column, 
there appears the item number in the original questionnaire, based on which we phrased our item. 

# ORIG. 
# 

ITEM (R – REVERSED ITEM) 

  

1 1 Being in touch by WhatsApp messages with my teacher is a good idea 
2 2 I like receiving WhatsApp messages from my teacher 
3 3 I would like receiving more WhatsApp messages from my teacher 
4 5 I enjoy the WhatsApp messaging with my teacher 
5 6 I like receiving WhatsApp messages about school-related issues 
6 7 I like receiving non-academic WhatsApp messages from my teacher 
7 8 The contents of  WhatsApp messages I receive from my teacher are appropriate 
8 10 My teacher is more approachable as a result of  using WhatsApp 
9 18 WhatsApp messaging with my teacher is beneficial to me 
10 20 I like the subject more as a result of  communicating about it with my teacher via WhatsApp 
11 21 WhatsApp messaging with my teacher has increased my motivation to learn 
12 22 WhatsApp messaging with my teacher has increased my engagement with the subject  
13 23 WhatsApp messaging with my teacher has increased my participation in class 
14 28 think WhatsApp messaging with my teacher has helped me in learning 
15 30 Receiving WhatsApp messages from my teacher is intrusive (R) 

 
GENERAL-OCC, ADAPTED FROM (KNAPP &  MARTIN, 2002) 
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The table below presents the version we used for measuring General-OCC. In the second column, 
there appears the item number in the original questionnaire, based on which we phrased our item. 

# ORIG. 
# 

ITEM 

  

1 1 I often talk to my students during my office hours 

2 2 If  I see a student on campus, I often talk to them 

4 7 When I see a student around town, I usually spend some time talking to him/her 

 

TSRI-S, ADAPTED FROM (ANG, 2005)  

The table below presents the version we used for measuring TSRI-S. 
# AXIS ITEM 

  

1 Satisfaction I think this teacher is enjoying having me in his/her class 

2 Instrumental Help If  I encountered a problem at home, I would likely approach this 
teacher for help 

3 Satisfaction I would describe my relationship with this teacher as positive 

4 Conflict I think this teacher is frustrated by me more than by most other 
students in class 

5 Satisfaction I think my teacher would miss me if  I’m absent from class 

6 Instrumental Help I share things about my personal life with this teacher 

7 Conflict I think this teacher cannot wait for the moment he/she does not 
need to have me in his/her class any more 

8 Conflict I think this teacher would feel relieved if  I weren’t in his class 

9 Instrumental Help If  I need help, I am likely to ask this teacher for help 

10 Instrumental Help I turn to this teacher for a listening ear or for sympathy 

11 Conflict I think this teacher will enjoy the class more if  I am not in it 

12 Instrumental Help I depend on this teacher for advice or help 

13 Satisfaction I am happy with my relationship with this teacher  

14 Satisfaction I like this teacher 
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