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Abstract

The coronavirus pandemic has impacted the education systems worldwide and most,
including the Israeli, have transitioned to online learning. Moreover, closing schools
has extreme social, cultural, educational and economic implications on the student,
teacher and parent populations. This is especially true for students from families
of lower-socio-economic status and young students who need parental assistance.
Furthermore, online learning is not suitable for all teachers, because some lack the
technological capabilities needed. To examine the attitudes of teachers and students
towards online learning, questionnaires were administered to 476 students, grades
3-7 and 250 teachers from the Arab and Jewish sectors. The findings revealed
that age plays an important role both among teachers and students, where mainly
younger children and older teachers encounter difficulties in this transformation.
Furthermore, gender and sectoral differences were found both among teachers and
students. These findings show that conversion to online learning may widen the
existing gaps.
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Introduction

The education systems throughout the world, like other social systems, have been
impacted as a result of the Corona pandemic and school closures have occurred
worldwide (Reich et al. 2020). Due to the characteristics that designate the cessation
of current activities in all of the formal and informal education frameworks, the clos-
ing of schools has extensive social, cultural, educational and economic impacts that
effect students, teachers and parents (Reich et al. 2020; Reykdal 2020; Schleicher
2020). These characteristics signify the risks that might emerge in the education sys-
tem during the Corona crisis.

Online learning is the only evident response in this time of emergency. With
the help of online learning knowledge can be bestowed to the learners (Reich et al.
2020), while providing emotional solutions to students and a supportive social-edu-
cational framework (Schleicher 2020). Despite its advantages, apparently online
learning does not suit all students and teachers. Presumably, the cessation of all
activities in the schools, including extra-curricular activities, will have an effect, first
and foremost, on students from the weaker social strata (Reich et al. 2020; UNESCO
2020), mainly because of their lack of digital means. This is combined with the fact
that school for these students is one of the three main frameworks in which they
spend most of their day, with the second being informal extra-curricular frameworks
such as after-school centres and lastly their home. (Dahan et al. 2020).

Furthermore, studies show that online learning apparently is unsuitable for young
students who require parental assistance with this type of learning (Reich et al. 2020;
Welner 2020). Moreover it creates substantial problems and difficulties related to
widening the disparities between the students (Dynarski 2018; Welner 2020), to the
digital divide and to the gaps in the support and abilities of the parents to assist their
children (Bazzaz 2020; Weisblai 2020). This is especially apparent in the expected
implications of online teaching among teachers who teach students from the weaker
socio-economic strata.

Studies also indicate gender differences in technological command and digital lit-
eracy among male and female teachers in favour of male teachers (DeYoung and
Spence 2004; Hung and Hsu 2007; Amzalag and Masry-Herzallah, 2021; van Braak
et al. 2004). Moreover, current studies argue that the cultural context also cannot be
ignored in online learning (Aparicio et al. 2016; Sobodi¢ et al. 2017). These studies
claim that cultural aspects of teaching and learning styles must be taken into account
in the technological space, and variables such as nationality, gender, tradition and
values should be addressed, as they are connected to learning approaches and teach-
ing processes in the online space and in general (Moore et al. 2005; Jung and Guna-
wardena 2015).

Similar to all of the education systems throughout the world, the education sys-
tem in Israel also underwent a transition to online learning. The Ministry of Educa-
tion’s response to the current crisis was characterized by ambiguity, confusion, and
changing as well as contradicting guidelines (Dahan et al. 2020).

It is important to note that there is evident inequality in Israel between the Jewish
and Arab communities. For example, hundreds of thousands of Arab families do not
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have access to the technological means necessary for online learning (Dahan et al.
2020).

It is known that a digital divide exists between the Arab and the Jewish societies
(Ganayem 2018), in addition to the cultural differences that may affect the teaching
and learning processes in the online learning realm (Masry-Herzallah and Amzalag
2019).

Thus, the aim of this study is to comparatively examine the attitudes, sense of
technological ability and sense of success of online learning (synchronous and asyn-
chronous) among Jewish and Arab teachers, and male and female students in ele-
mentary and middle schools in Israel during physical school closures in Israel due to
the outbreak of the coronavirus (Covid-19) pandemic.

The main argument which is the basis of this study is that women/female stu-
dents, Arabs, young students and older teachers have lower technological abilities
and thus find online learning to be more difficult. The goal of this research is to draw
attention to the underprivileged communities (women, Arab, older) and young stu-
dents and their difficulty in using the technologies—from both sides, i.e. the teacher
and the students, in the immediate and sudden transition to online learning.

The current study aimed to examine the following research questions:

1. What are the attitudes, feelings, technological abilities and sense of success of
students and teachers towards combined online learning and teaching (synchro-
nous and asynchronous) as a result of the Covid-19 pandemic?

2. Will differences be found regarding these attitudes and feelings between Jewish
teachers and Arab teachers in a comparison based on gender, age and the grade
levels taught?

3. Will differences be revealed concerning these attitudes and feelings between Jew-
ish students and Arab students in a comparison based on gender, age and grade
level?

Literature review
Online teaching and learning

The technological revolution also resulted in reform in the field of teaching and
learning (Avidov-Ungar and Eshet-Alkalai 2014; Kale and Goh 2014). In recent
years, we have been witnessing the growing integration of technologies in the edu-
cation system with the development of the 21st century skills (Bishop 2006). This
integration also has led to the development of online learning in higher education
(Kale and Goh 2014). Online learning is influenced for the most part by the con-
structivist approach to teaching and learning (Reid-Martinez and Grooms 2018).
Researchers emphasize the use of the constructivist theories as the rationale and a
fundamental principle for teaching—learning that is adapted to network technologies
(Chou 2004). The combination of the constructivist approach and the principles of
online learning and its application in teaching processes makes it possible to create
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an environment in which the education approach which places the student at the
center can be expressed, strengthens his involvement in the studies and encourages
development as an independent learner with self-direction, abilities and capabilities
to build his knowledge and form connections between the contents with the goal
of building new knowledge (Amzalag and Masry-Herzallah 2021; Ford and Russo
2006).

The “classic” format of online learning was founded on asynchronous teaching,
where the technology connects the students and the teacher with no dependency on
time and place. This includes independent reading and individuality of study mate-
rial, performing different tasks with the aim of strengthening the command and
comprehension of the material, and examining these skills by means of the system
(Reid-Martinez and Grooms 2018). After years of online learning in this manner, in
recent years different models have been developed such as synchronized learning,
where the technology connects the students and the teacher, requires attendance at
the same time, but not necessarily in the same place (Chauhan 2017).

These types of learning have been applied by schools during the Coronavirus
pandemic. Nonetheless research concerning online learning in the context of the
education system has not been sufficiently examined, in contrast to research in this
field of learning in higher education (Reid-Martinez and Grooms 2018).

Studies reveal that asynchronous learning is advantageous because it facilitates
the students’ ability to cope with limitations of time and place. In contrast to regu-
lar programs, online learning enables more flexibility, and increases access (Bryant
and Bates 2015). However, some of the students do not succeed in forming effective
interaction with the teachers and their peers through the Internet, creating problems
for them and for the teachers. Different studies indicate the importance of the inter-
action that occurs in the online environment, the lack of which creates a sense of
isolation thereby increasing the risk for dropout or scholastic failure (Shelton et al.
2017). Online learning (synchronous and asynchronous) is usually structured around
written communication which can be more calculated and profounder than verbal
learning (Fedynich et al. 2015). Exposure to pedagogic applications and online
teaching strategies including experience with them during the learning process by
means of investigative, dialogic and experiential learning assists the learners to
function better in the technological environment during the process and will help
improve their functioning later in life (Campbell 2018; Dabbagh 2007).

Online learning at schools

In recent years, an increasing number of researchers have begun to study online
learning in schools. These studies indicate that online learning does not suit every
student in the education system and may affect the principle of equal education
among students (Schleicher 2020). This is due to the fact that not all students in the
education system enjoy the same environmental conditions at home that allow them
to study online (Welner 2020). In addition, the presence and support of parents who
can assist their children with these studies is not available to all students, because
not all parents are accessible for this purpose or technologically capable. Further
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to the digital divide, online learning relies on the extensive involvement of parents
of young children and in older ages on their ability to independently study. Parental
involvement and independent study are obviously affected by the socio-economic
background of the students’ families and their families’ cultural capital. Thus, even
if we exclude the digital divide, the online learning model might broaden the exist-
ing educational gaps, in any case (Schleicher 2020).

The initial evidence of the growing gap in the transition to online learning can
be found in current research on the subject of complete online learning schools.
These studies found that in general students who study in this type of school achieve
lower grades and fail more frequently in comparison to students at regular schools.
Seemingly, the students affected most are those with low achievements (Ahn and
McEachin 2017; Fitzpatrick et al. 2020).

Students, teachers and online learning and teaching—promoting and inhibiting
factors

Teachers might also encounter difficulties and frustration in the transition to online
teaching, especially in light of the characteristics of the Z and Alpha generation stu-
dents. The students of these generations are characterized by their wide use of digi-
tal search banks and digital interpersonal communication. To a certain degree we
can even say that their socialization process is done via the internet. Their response
rate is rapid and they search for quicker solutions than others (Seemiller and Grace
2017). Consequently, this reality warrants drastic changes in the definition of the
role of the teacher who will be asked to teach online, as not all of the teachers are
qualified for the pedagogic and technological changes that are necessary in online
learning models (Anderson et al. 2019). Actually, while the students are Z and Alpha
generation students, frequently the teachers belong to the X-generation. At times
this generation is denoted “digital immigrants” (Prensky 2001), because they are
immigrants to the digital world of the next one or two generations. This migration
might be accompanied by great frustration, especially when the teacher is required
to incorporate distance teaching, namely teaching that demands different skills than
those needed in the traditional teaching process (Luthra and Mackenzie 2020). This
is especially true during times of crisis such as the outbreak of the corona pandemic,
when the teacher also takes on the important role of strengthening the students’ psy-
chological wellbeing (Elias et al. 2019).

Studies indicate gender differences in the command of the technology and digital
orientation in favour of men (Rafaeli et al. 2018), also in reference to the educa-
tion system (DeYoung and Spence 2004; Masry-Herzallah and Amzalag 2019; van
Braak et al. 2004). The digital divide and the different nature of online learning have
suddenly become critical. During the coronavirus pandemic, the transition from tra-
ditional learning to full online learning for all students in the education system has
been immediate and intense. Added to the many roles of the teacher are additional
tasks such as involving parents in the teaching, especially those of young students in
elementary school. This is necessary because the younger children are incapable of
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succeeding in online learning without the full supervision and assistance of parents
(Welner 2020).

Online learning in the Israeli education system during the corona pandemic

One of the main characteristics of the Israeli education system, which does not oper-
ate in isolation from the social, economic, cultural and political reality in which it
exists, is the inequality between the different groups of students. This inequality
includes strata, ethnic and national aspects. The national and international achieve-
ment tests indicate divides between different groups in Israel. These gaps are of
the highest among the OECD countries (Blass 2019). These gaps are expressed in
entitlement to matriculation certificates in different regions in Israel, with a clear
connection between socio-economic strata and the rate of success on matriculation
exams (Weiss 2018). Furthermore, the data regarding Meitzav (school growth and
efficiency measures) exams indicate gender-related gaps between boys and girls in
favour of girls in all levels of education and in all subjects including mathematics
and technology (Ayalon et al. 2019). In more than 24% of the homes in Israel there
is no Internet and in 15.7% there is no computer. The percentage of Arab citizens
who are not connected to the internet is higher and the use of computers among the
Jewish population is twice as high as the use among the Arab population (Central
Bureau of Statistics 2020).

Online learning in the Arab education system during the corona pandemic

In the Israeli context, characterized by inequality, especially between education in
the Jewish sector and the Arab sector, these gaps are also expressed in the entitle-
ment to a matriculation certificate (Ayalon et al. 2019). In the context of integrating
computerization and information technology in the education system in the Arab
sector, studies show extensive gaps in reference to computerization and informa-
tion technology between schools in the Jewish sector and those in the Arab sector
(Husny-Arar and Massry-Herzallah 2016). This divide has intensified the digital
gaps that exist in any case between the Jewish and Arab societies and affects the
extent of the use of digital means in education on a daily basis, with implications on
the degree of preparedness for use of these means during times of crisis.

This situation has had a significant effect on the preparedness of the Arab sector
in the education system in emergency times during the breakout of the coronavirus,
which limits the number of students (and part of the teachers) who participate in
online learning. About half of the Arab students are not continuously connected to
online learning; in some areas online learning does not transpire due to lack of infra-
structure, shortage in suitable end devices and lack of the ability of parents to help
their children and digital divide in the Arab society. Also, the level of preparedness
of the schools and the investment in training the staff in the Arab society is lower
than the Jewish society. Moreover, the central platform for online learning is based
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on the Hebrew language only in addition to the scarcity of digital contents, video
clips as well as presentations in Arabic (Dahan et al. 2020).

Seemingly, during the coronavirus crisis and the transition to online learning
there has been little reference to the fact that not all the students in the education
system enjoy the same environmental conditions at home that allow them to learn
online. The presence and support of parents who can assist in learning is absent at
times. The support of parents is critical for young students because online learning
relies on greater parental involvement for young ages and the ability to learn inde-
pendently in the older ages.

Based on the above review of literature, we selected the significant variables that
affect the promotion of online teaching of the teachers both from the perspective
of the personal traits of the teachers (sector, gender, age, technological abilities),
the level of education that they teach (elementary and secondary) and the socio-
economic status of the students. For the students we chose to examine personal vari-
ables (age, gender and grade level), in addition to the variable of asking for help. We
decided to examine this variable in light of the fact that elementary school children
need the help of their parents due to lack of technological capabilities at their age
or the level of comprehension required of them to understand the online learning
instructions.

In this study, we presumed a connection would be found among the teachers
between the sector, gender and type of school and the dependent variables: attitudes
towards online learning, the extent of the use of online learning and technological
ability. Consequently, our hypothesis was that findings will show that male teach-
ers, Jewish teachers and teachers in the higher grades have more positive attitudes
towards online teaching and they make more use of it and they have more techno-
logical abilities.

With reference to the students, we presumed that a connection will be found
between the sector, gender and age group and the dependent variables: success
in online learning, technological abilities, attitudes towards online learning and
requesting assistance. Thus, the male, Jewish and higher-grade students will be more
successful in their online studies, will have better technological abilities, more posi-
tive attitudes towards online learning and will be more apt to requesting assistance
than others when they need it.

Method
Participants

The teachers in this study totalled 250 (85.2% females), who participated by means
of an online questionnaire sent to them on the Google Docs platform. Of these teach-
ers 114 (45.6%) teach in the Jewish sector, 128 (51.2%) in the Arab sector and eight
(3.2%) in other frameworks. Furthermore, 108 (43.2%) teach in elementary schools
and 142 (56.8%) in middle schools. The average age of the teachers in this sample
was 40.5 (SD = 9.25), and they teach a wide variety of subjects online (see Table 1).
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Table 1 Distribution of teachers

by primary taught subject Grade # %
Hebrew 123 26
Mathematics 114 24
English 67 14
Arabic 62 13
Science 57 12
Humanities 52 11

;;bglt:az e]S)istribution of students Grade # %
Third 52 10.9
Fourth 20 4.2
Fifth 68 14.3
Sixth 72 15.1
Seventh 81 17.0
Eighth 99 20.8
Ninth 84 17.6
Total 476 100

In addition, students also answered an online questionnaire by means of a link
sent to them or their parents on the Google Docs platform. Responses were received
from 476 students (55% female). Of the students, 193 (40.5%) are from the Jewish
sector and 283 (59.5%) are from the Arab sector. The average age of the students
was 12.26 (SD = 1.95). The students and the teachers belong to the same schools.
Table 2 demonstrates the distribution of the students according to grades.

Procedure

After obtaining the needed approval from the ethics committee at the Academic
college of Author 1, the questionnaires were distributed using the Internet (Google
forum) along with forms explaining the study’s purpose and making sure that the
respondents (teachers and students’ parents) are aware that questionnaires will
remain anonymous. Students’ questionnaire: The link to the online questionnaire
was first sent to the students’ parents for approval by means of a WhatsApp group
of the students’ parents. It was initially sent to the researchers’ acquaintances, and
then further distributed to additional parents via snowball sampling (Biernacki and
Waldorf 1981). After their approval, the parents were asked to present the question-
naire to their children. Teachers’ questionnaire: initially the teachers’ questionnaire
was sent to the researchers’ acquaintances, including friends and teaching staff at
different schools in different parts of Israel. Similarly, this questionnaire was also
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distributed to additional teachers via snowball sampling (Biernacki and Waldorf
1981). The responses to the teachers’ questionnaire were received between April 3,
2020 and April 12, 2020. Responses to the students’ questionnaire were received
between April 3, 2020 and April 13, 2020.

Measures

In order to examine the study variables among the students and the teachers, ques-
tionnaires were drafted especially for this study. To enjoy the most cooperation to
participate as possible the questionnaires were constructed so that they would be
as brief as conceivable while taking into consideration the task load that charac-
terizes the period of the coronavirus pandemic. The questionnaire for the teachers
included 18 statements designated to examine three main variables: (1) extent of
the use of online teaching. This variable included three statements, e.g. “at what
frequency did you initiate online lessons and were in contact with the students?”’; (2)
technological abilities. This variable included four statements, e.g. “to what degree
would you define yourself as a digital/technological person?”’; (3) positive attitudes
towards online teaching. This variable also included four statements, e.g. “to what
extent does online teaching facilitate contact with your students”. In addition, the
questionnaire included demographic questions such as age, gender, sector, grades
and subjects taught. The questionnaire for the Arab teachers was translated to Ara-
bic. To check whether the questionnaire meets psychometric standards, a confirma-
tory factor analysis (CFA) and reliability tests were conducted (see results of CFA
and reliability analysis below). As can be seen from the results, the questionnaire
meets these standards.

The students’ questionnaire was also constructed especially for this study and was
also designated to be as brief as possible. The questionnaire included 19 statements
intended to measure four variables: (1) success in studying online. This variable
included four statements, for instance: “to what degree did you learn new things
via online learning?”’; (2) technological capability. This variable also included four
statements. For example: “to what degree do have command of the use of the Inter-
net?”; (3) attitudes towards online learning. This variable also included four state-
ments, e.g. “to what degree does the online learning method allow you flexibility
and suitability to your schedule?”; (4) asking for assistance. This variable included
three statements designated to measure the degree to which the student asked for
help from others in order to cope with online learning. For example, “to what extent
did you use the help of peers with online learning?”. The questionnaire included
demographic questions such as age, gender, sector, grades and so forth. The ques-
tionnaire for the students studying in the Arab sector was translated to Arabic. The
questionnaire underwent a confirmatory factor analysis (CFA) and reliability tests
and was found to meet the accepted standards as shall be detailed later. The scales
of the answers for the two questionnaires (the teachers’ questionnaire and students’
questionnaire) were measured on a 5-point Likert scale (1 = “not at all”, 5 = “very
much”).
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Table 3 Goodness-of-Fit measurement found for the study questionnaires

Questionnaire Final no. of No. of measured »° df CFI RMSEA SRMR
items variables

Teachers 11 3 100.71 55 0.94 0.08 0.05

Students 15 4 364.63 84 0.91 0.08 0.05

CFI Comparative Fit Index, RMSEA root mean square error of approximation, SRMR standardized root
mean square residual, df degrees of freedom, % chi-square value

Table 4 Averages of the main study variables measured for the teachers, their internal reliability and the
correlations between them

Variable M SD 1 2 3 4 5 6 7
1. Age 4050 925 - - - - - - -
2. Gender® 1.85 036 —0.09 - - - - - -
3. Sector® 1.53 050 -0.09 - 0.06 - - - - -
4. School® 1.57 050 0.03 -0.11 -004 - - - -
5. Use 339 079 —-0.18* —0.03 —-0.07 006 (0.62) - -
6. Ability 357 080 —0.19** —0.14* 0.05 0.11  0.49%#*  (0.85) -
7. Attitudes 340 0.67 -0.04 - 0.09 —0.06 0.06 048 0.66%%*  (0.63)

N = 250; in parentheses = Cronbach’s alpha internal reliability score
M mean, SD standard deviation

“Dummy coding (1 = male, 2 = female)

"Dummy coding (1 = Jew, 2 = Arab)

‘Dummy coding (1 = elementary school, 2 = middle school)

*p < 0.05; #*p < 0.01; **¥p < 0.001

Factor analysis

We conducted two CFAs, one for the teachers’ questionnaire and the other for the
students’ questionnaire. The analysis was conducted by means of the LAVAAN
package (Rosseel 2012) with the R language (R-Core-Team 2018). As depicted in
Table 3, the goodness-of-fit measurements are sufficient (Kenny 2020). The meas-
urements presented in the Table (desired values appear in parentheses) are: Compar-
ative Fit Index (CFI > 0.90), Root Mean Square Error of Approximation (RMSEA
< 0.08) and Standardized Room Mean Square Residual (SRMR < 0.08).

After confirming that the questionnaires that we constructed had sufficient good-
ness-of-fit values, we also checked the internal reliability of the variables measured
in each questionnaire, which will be presented later. Below are the descriptive sta-
tistics and the results of the hypothesis testing for the teachers and for the students
(Tables 4 and 5, respectively).
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Table5 Averages of the main study variables measured for the students, their internal reliability and the
correlations between them

Variable M SD 1 2 3 4 5 6 7
1. Grade® 6.56 1.89 - - - - - - -
2. Gender® 1.55 050 .01 - - - - - -
3. Sector® 159 049 —034%% 000 - - - - -
4. Success 315 091 -0.03 0.04 0.04 069 - - -
5. Ability 328 090 0.12% 0.02 —0.08 0.77#%% (0.78)  — -
6. Attitudes 3.00 092 0.09 0.05 —0.13%%  0.78%kx (73%Ek  (0.75) -
7.Requesthelp 246 0.90 0.09 0.06 —026%* —0.01 —007 0.12% (0.54)

N = 476; in parentheses = Cronbach’s alpha internal reliability score
M mean, SD standard deviation

*p < 0.05; **p < 0.01; **¥p < 0.001

“Dummy coding (3 = 3'd grade, 4 = 4th grade and so forth)
®Dummy coding (1 = male student, 2 = female student)

‘Dummy coding (1 = Jewish, 2 = Arab)

Findings
Teachers

Table 3 shows the averages of the variables measured among the teachers, the
Pearson correlations between them and Cronbach’s alpha internal reliability score.
Selected demographic parameters are also presented in Table 3.

As demonstrated in Table 3, there are relatively strong positive and statistically
significant correlations between the three dependent variables: the frequency of the
use of online teaching, technological ability and attitudes towards online learning.
In accordance with the research hypothesis, a negative and statistically significant
correlation was found between the age of the teacher and his/her degree of use and
the teacher’s technological ability. Thus, the older the teacher, the less they report on
use of online teaching and less technological abilities.

The research hypotheses assumed that a correlation would be found between
the sector, gender and type of school (elementary/middle), and the dependent
variables: the frequency of the use of online teaching, technological abilities and
attitudes towards online teaching. In order to examine the research hypotheses, a
Three-Way MANOVA analysis was conducted. The model tested was in the form
of 2 (male/female) X 2 (Jewish/Arab sector) X 2 (elementary/middle school).
Eight teachers that reported teaching in other sectors rather than Jewish or Ara-
bic were excluded from this analysis, as well as all analyses in which sector was
a factor. We did not find any three-way interaction for the extent of use of online
teaching, F(1,231) = 0.51, p = 0.48, or for the technological ability variable
F(1,231) = 0.29, p = 0.59, or the attitudes variable F(1,231) = 1.85, p = 0.18.
Two-way interactions were also not found. A main effect was found with refer-
ence to the gender variable for the dependent variable of technological ability,
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Fig. 1 Interaction between sector and age in predicting technological abilities

F(1,231) = 5.26, p = 0.02 where men (M = 3.98, SD = 0.86) were found to have
higher technological abilities than the women (M = 3.53, SD = 0.76). Though
a significant interaction effect was not revealed, another test that we conducted
demonstrate that elementary school teachers who teach in the Jewish sector use
online teaching more (n = 45, M =3.55, SD = 0.74) than those who teach in the
Arab sector (n =57, M = 3.19, SD = 0.65) with statistical significance, #(100) =
2.57, p = 0.01. No other statistically significant effects were revealed.

Because almost no differences were found between the teachers from the Jew-
ish sector and those from the Arab sector with reference to the study variables,
and because this was the key research hypothesis, we decided to further examine
whether there is a possible mediating variable in the connection between the
sector and the three dependent variables. We decided to check whether age is
a mediating variable in the relationship because apparently age is connected to
part of the study’s dependent variables and online learning technology is fre-
quently perceived as more of a challenge for older people. In order to exam-
ine whether age possibly mediates connections between the sector and the study
variables we used the PROCESS macro for SPSS (Hayes 2018). This common,
well-known and accepted macro enables the examination of mediation and mod-
eration in a convenient and economical manner. By means of this supplement,
age was found to mediate the relationship between sector and technological abil-
ity, where the interaction variable between sector and age was found to be signif-
icant in predicting technological ability b = — 0.35, SE = 0.01, 95% CI [— 0.06,
— 0.01]. The interpretation of the model reveals that for Jewish teachers, there
is no statistically significant relationship between age and technological ability r
= —0.01, df = 114, p = 0.98, whereas among the Arab teachers, this correlation
is negative and statistically significant » = — 0.33, df = 128, p < 0.001; we plot-
ted the interaction in accordance with Aiken and West’s technique (Aiken et al.
1991); see Fig. 1.
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Students

Table 5 shows the averages of the variables measured among the students, the Pear-
son correlations between them and their Cronbach’s alpha internal reliability score.
Selected demographic variables are also provided in the Table. As demonstrated,
very strong positive and statistically significant correlations were found between
technological abilities, attitudes towards studying online and success in studying
online. We can also see in the Table that the Arab students request assistance less
than others when they encounter difficulties in online learning. A weak but statis-
tically significant positive correlation was found between attitudes towards online
learning and requesting assistance. Thus, the more the student had greater positive
attitudes towards online learning, the more he or she would ask for assistance from
others when needed. Another weak and significant positive correlation was found
between the grade and capability, where the higher the grade the greater the sense of
technological ability reported by the students

The research hypotheses presumed that a connection would be found between
gender and grade level and the dependent variables: success in online studies, tech-
nological abilities, attitudes towards online learning and asking for help. Again, the
hypotheses were examined by means of multivariate analysis that includes several
dependent variables (Three-Way MANOVA). The grade variable was reduced to
three categories: (1) grades three and four, (2) grades five and six, (3) grades 7-9.
Thus, the model was 2 (male/female students x 2 (Jewish/Arab sector) X 3 (grades
three and four, grades five and six, grades seven to nine), with four dependent vari-
ables (success, ability, attitudes and asking for help). A three-way interaction was
found for the variable of requesting help F(1,465) = 5.24, p = 0.02. We did not find
any three-way interaction for the success variable F(1,465) = 0.02, p = 0.88, the
technological ability F(1,465) = 0.07, p = 0.80 or the attitudes towards online learn-
ing variable F(1,465) = 0.01, p = 0.93. In order to interpret the three-way interac-
tion that was found, we decided to divide the sample into female and male students.
A significant two-way interaction was found for the female students between the sec-
tor and grade, F(2,256) = 8.62, p < 0.001. In order to interpret the two-way interac-
tion, we again divided the combined grade sample into the three grade categories.
We found differences between Jewish female students and Arab female students only
for the highergrade level (7th to 9th grades) regarding the requesting help variable.
Thus, Jewish female students in these grades (n = 67) ask for help more (M = 2.98,
SD = 0.76) than Arab female students (n = 78, M = 2.12, SD = 0.78), with statisti-
cal significance. In addition the findings show that among the Arab female students
there are differences between the grade levels in reference to this variable F(2,280)
= 3.98, p = 0.02. Scheffe’s post hoc test determined that Arab female students in
the 7th to 9th grades (n = 137) ask for help less (M = 2.13, SD = 0.86) than Arab
female students in 5th and 6th grades (n = 78, M = 2.48, SD = 0.92) and Arab
female students in 3rd and 4th grades (n = 68, M = 2.32, SD = 0.94). We did not
find a two-way interaction between the sector and the grade level among the male
students. Nonetheless, we did find a simple main effect for the sector F(1,256) =
10.38, p = 0.001, where the Jewish male students request assistance (n = 87, M =
2.67, SD = 0.81) more than the Arab male students (n = 127, M = 2.22, SD = 0.92),
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Fig. 2 Distribution of gender, sector and grade for the variable of request for help

without any connection to the grade level. In addition, the Jewish middle school stu-
dents (n = 127) ask for help (M = 2.82, SD = 0.77) more than Arab middle school
students (n = 137, M = 2.13, SD = 0.86): see Fig. 2. Note: In 3rd and 4th grades,
the number of Jewish male students was too low (5 > n) to calculate the average and
thus they are not depicted in the figure.

A two-way interaction with marginal significance was found between gender and
sector where the dependent variable was technological ability, F(1,465) = 3.40, p =
0.066." In order to break down the interaction, the sample of students was separated
into female and male students. The findings show that among the female students
there is no difference between the Arab and Jewish students in reference to their
degree of technological abilities #(260) = 0.11, p = 0.92, where the average of the
two groups was moderate, 3.30. In contrast, among the male students, the Jewish
students were found to have a statistically significant higher level of technological
abilities than the Arab students, #(212) = 2.68, p = 0.008 (see Fig. 3). From the

! Because the grade is connected to the sector (where there is over-representation in the lower grades
for the Jewish sector) and because the grade level was found to be connected to ability, in order to take a
conservative approach, we decided to conduct an additional analysis in which the grade level was a fixed
covariate. This analysis improved the model which was found to have a significance level of 0.053.
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Fig.3 Technological abilities dependent on sector and gender

perspective of the attitudes variable, a main effect was found for the sector, F(1,476)
= 4.70, p = 0.03, where the Jewish students had more positive attitudes towards
online learning (M = 3.14, SD = 0.78) than the Arab students (M = 2.90, SD =
0.99). No other significant main effects were found in this model.

Discussion

The aim of the study was to examine the attitudes of teachers and students, Jews
and Arabs, from elementary and middle schools towards combined online teaching
and learning during the outbreak of the coronavirus pandemic. Another goal was to
check whether underprivileged populations (women, Arabs, older) and young stu-
dents would be affected by the sudden and abrupt transition to online learning.

In accordance with the research hypotheses, older teachers were found to have
lower technological abilities than the younger teachers and consequently teach
online less. In addition, the age of the teacher was found to be more critical in the
Arab society, where older Arab teachers were found to have relatively low techno-
logical abilities. The findings also show that male teachers have higher technological
abilities than female teachers, beyond the sector and type of schools (elementary or
middle school). Among the students, the higher grades and Jewish students were
found to have higher technological abilities. In addition, when encountering difficul-
ties during online learning the Arab students, especially Arab female students in the
higher classes were found to ask for help less. Furthermore, the Arab students have
more negative feelings towards online learning.

Earlier studies indicate that teachers have a significant role in motivating online
learning (Anderson et al. 2001). The success of online teaching is greatly dependent
on the technological abilities and skills of the teacher (Schleicher 2020), thus the
fact that, in general, there are teachers with lower technological abilities cannot be
ignored.
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The gaps between teachers from the perspective of technological abilities are crit-
ical. The findings of this study indicate that teachers with lower levels of technologi-
cal abilities tend to utilize the numerous possibilities less. Conceivably, these teach-
ers do not make use of the different features available in the different online teaching
systems. These findings correspond with the studies presented in the review of lit-
erature which found a negative correlation between the age of the teacher and the
attitudes and the use of information technologies, namely technological abilities
(Ganayem et al. 2009; Hung and Hsu 2007). Consequently, it is not unfounded to
presume that the quality of the instruction of teachers with lower technological abili-
ties would be affected by the transition to online teaching. The problem becomes
even greater when a certain sector, such as the Arab Sector in Israel (Ayalon et al.
2019) might be affected because the older (and in particular the female) teachers
who teach according to this method have less technological abilities.

This study indeed reveals that the association between the age of the teachers and
their technological abilities is especially apparent among the Arab teachers. Sup-
port for this finding can be found in an earlier study (Ganayem et al. 2009) which
shows an advantage among younger generations over older generations in the use
of technologies, as well as a digital divide that exists between the Arab society and
the Jewish society (Ganayem 2018). This has affected the integration of comput-
erization in accordance with the national program for the computerization of the
education system in the Arab sector, due to the lack of computer labs and training of
teachers in the field of computers in the education system in this sector (Husny-Arar
and Massry-Herzallah 2016). Nonetheless, seemingly there is room for optimism
in light of the findings in this study indicating that this gap does not exist among
the young teachers. The finding that male teachers have higher technological capa-
bilities than female teachers is not surprising and corresponds with earlier studies
(Masry-Herzallah and Amzalag 2019). Furthermore, it is well known that the scope
of the use of the Internet as well as the diverse use of its contents is greater among
men (Rafaeli et al. 2018).

In the comparison between sector and type of school (elementary versus middle
school) from the perspective of the scope of the use of online teaching, an interest-
ing interaction was revealed. Namely, the findings do not reveal differences between
Jewish and Arab teachers in the extent of the use of online teaching in middle
schools. In contrast, Jewish teachers make more use of online teaching than Arab
teachers in elementary school. The gaps found between some of the Jewish teach-
ers and the Arab teachers can be explained by means of three factors. The first is
at the level of the policy of the Ministry of Education, i.e. the main platforms of
online teaching are in the Hebrew language and the majority of the contents desig-
nated for online teaching are in the Hebrew language; the second level, namely the
technological ability of the teacher, is relatively lower among the Arab teachers in
elementary schools, where the majority of the teachers are women. Furthermore,
the digital divide between the male and female teachers as revealed in this study
correspond with the finding revealed in earlier studies (Amzalag and Masry-Her-
zallah 2021). Teachers in the education system and especially in elementary school,
receive little or no training in online teaching, synchronous or asynchronous. None-
theless, during the coronavirus crisis they were required to undergo the transition to
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online teaching with no prior preparation (Dahan et al. 2020). The third factor we
suggest originates at the student level. The lack of computers in the Arab families,
the lack of infrastructure, the inability of the parents to assist their children with
online learning serve as obstacles for teachers teaching online studies in elementary
school and apparently to a lesser degree in higher levels of education. These find-
ings correspond with the findings presented in earlier studies (Dynarski 2018; Reich
et al. 2020).

It is possible that students in higher grades have more access to technological
devices (mainly smartphones). Thus, the problem is greater among the younger stu-
dents. Perhaps the lower level of access among the elementary school children in the
Arab sector causes difficulties among them, which is connected to the lower use of
online learning. The scarcity of online learning in elementary schools in the Arab
sector, which in times of emergency is not only to teach, but also to provide emo-
tional response to the students as well as a social-educational support framework,
might affect the wellbeing of the students (Elias et al. 2019). In addition, it might
widen the educational gaps between the strong students and the underprivileged stu-
dents and the Jewish society and the Arab society.

This study is unique in examining online learning among elementary and mid-
dle school students. As presumed the findings in this study show a positive correla-
tion between the student’s grade and technological abilities. These results support
up to date findings that have revealed that online learning can provide only partial
response to this population of students, since it does not suit young students in ele-
mentary school. Elementary school students will seemingly find it difficult to suc-
ceed without full supervision and assistance on the part of their parents (Welner
2020). Moreover, preliminary findings concerning online teaching during the virus
outbreak show that young students are incapable of participating in online study
activities for the amount of time that is equivalent to a routine day in school (Reich
et al. 2020). They are in a developmental stage that requires interpersonal interaction
and communication carried out face to face both with the teacher and with peers
(Kintsakis and Rangoussi 2017).

The findings concerning the students indicate a strong correlation between tech-
nological abilities and attitudes towards online learning, and between the attitudes
and succeeding in studies in this manner. In other words, the study shows that when
a student feels independently capable in the virtual environment and has command
of the platform in which the lesson is being given, he will have more positive atti-
tudes towards online learning, and he will enjoy a higher feeling of success. Earlier
studies indeed demonstrate that the sense of technological capabilities is positively
associated with the student’s achievements (Aldhafeeri et al. 2006; Masry-Herzallah
and Da’as 2020). As for the correlation between gender and sector and technologi-
cal abilities among the students, the study findings indicate gaps between Jewish
students and Arab students regarding this context. The findings show that while
among the female students no differences exist between Jewish and Arab students in
reference to technological abilities, among male students a significant gap exists in
favour of Jewish students.

These findings correspond with Ahmed’s (2009) claim that the gender differences
regarding the use of information systems in the Arab society are disappearing due to
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the growing use of the technology on a daily basis among both genders. The use of
information systems in the Arab education from a young age has influenced the per-
ception of female students and their interest in studying this subject, in addition to
the effect of the environment on the Arab society or the different stereotypes towards
the technology. Equal exposure of the two genders is beneficial and has a more posi-
tive effect on female students than male students because it refutes the stereotypes
and allows the female students the opportunity to gain experience in the subject and
sense their abilities. These findings correspond with the result of the school effi-
ciency and growth indices tests that show that in elementary and middle schools, in
the Arab sector, there is clear preference of female students over male students in
all subjects including math and technology, which is maintained in the technologi-
cal—occupational track as well (Ayalon et al. 2019).

One of the strategies for coping with a low sense of ability and difficulties is to
ask for help from others, such as parents or tutors. This study examined this strategy
and found that there are significant differences regarding this issue as well. Arab
students in almost every grade turn for help less and this gap is especially prominent
among female students in middle school. Apparently, this population, which com-
prises two underprivileged populations (women and Arabs), find it more difficult to
ask others for assistance.

Perhaps Jewish students ask for help more than Arab students due to the low
socio-economic status of the Arab society in Israel and the inability of the parents to
help their children with online learning. Specifically, the ability of the Arab parents
to help their children apparently is lower due to the digital divide that exists also
among the parents. For example, a much greater proportion of Jews are engaged in
occupations that require computer knowledge (Central Bureau of Statistics 2020).
Nonetheless, from the economic perspective, perhaps the enormous gaps in income
between Jews and Arabs in favour of Jews (Central Bureau of Statistics 2020) result
in less income that is available for tutoring among the Arab population. The find-
ings in this study show that the Jewish students have more positive attitudes towards
online learning than the Arab students. The Arab students’ attitudes could stem from
the fact that some of the Arab teachers have lower technological abilities than the
Jewish teachers.

Because technology is an integral part of our lives, the education system will
continue to use it in teaching and learning even after the current coronavirus crisis
has passed. Thus, teachers in general, and those who belong to the underprivileged
populations in particular must adapt both to the new teaching and learning culture,
in terms of digital skills as wells as the optimal combination between synchronous
and asynchronous teaching together with frontal teaching.

The success of online learning in the education system in Israel is dependent on
the optimal combination of technology and pedagogy, and pedagogy with cultural
relevancy in order to promote innovative teaching paradigms suitable to the culture.
Thus, despite the other difficulties that it poses to students and teachers of different
cultures, combined online instruction should continue. Nonetheless, the designers of
online teaching models in the education system should take into account the cultural
diversity in the education system, both for planning processes of professional devel-
opment for the teachers and educators and in the support provided to the students of
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different cultures. Compulsory courses/lessons on skills in the digital space can be
added to the curriculum for Arab students in primary school beginning in first grade,
which would be taught by teachers qualified in the field in order to reduce the digital
divide that exists between them and the Jewish students and train them in 21st cen-
tury skills.

Study limitations

Though current study is novel in several ways, it does have several limitations. First,
the participants were recruited by means of a snowball convenience sample rather
than a randomized subset of the population of interest. Furthermore, the data were
provided through self-report questionnaires that may be confounded by bias report-
ing and common method variance. Nevertheless, in line with Podsakoff et al.’s
(2000) recommendations, participants were explicitly assured of anonymity and
were guaranteed that there were no right or wrong answers, thus reducing common
method variance. This study is a correlative study that examined the system of rela-
tionships between the different variables. We do not know the direction of the rela-
tions; for instance, the direction of the relationship between technological abilities
and asking for help is unclear. In addition, to better understand the phenomenon,
future research should add narratives from study participants by means of a qualita-
tive study. Furthermore, due to the fact that the study was conducted at the begin-
ning of the coronavirus outbreak during the quarantine and the transition to online
studies, the actual success rates of the students and teachers were not measured.

Recommendations for future research

As stated, future research should examine the actual success rates both of the teach-
ers and of the students. It is important to examine whether the lower abilities of
some of the study populations will be expressed in the final exams and whether the
gaps in achievements will grow due to the transition to online learning. The cur-
rent study guaranteed absolute anonymity and consequently we did not collect data
on the schools in which the teachers teach. In a future study the researchers should
attempt to cross-reference teachers’ data and students’ data and check whether the
low abilities of teachers to teach online studies is expressed in the students’ out-
come variables (e.g. success in online studies). In addition, documentation of the
schools and classes of the students will facilitate the examination of a multilevel
model and an analysis that will take into account that students are nested in classes
and in schools thereby avoiding biases and violation of statistical analysis (Rauden-
bush and Bryk 2002).

The contribution of the research

This study provides theoretical and practical innovation. The theoretical innova-
tion includes (a) the development of the existing knowledge on online teaching; (b)
the enhancement of the existing knowledge on cultural-adapted online teaching in
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routine times and in times of emergency; (c) concealed and apparent implications
of the culture of online learning. The practical contribution of the study includes
(1) calling attention to the importance of building online teaching in school as an
efficient learning tool in routine and in emergency times; (2) emphasis on the need
to implement online teaching in multicultural societies; (3) calling attention to the
importance of planning, developing and implementing innovative curricula using
online learning.

The findings of this study can assist education policy makers in the education
system in multicultural societies or in education systems serving ethnic minorities
around the world, to reach conclusions about the characteristics of online learning
during the Covid-19 pandemic and its effect on broadening the gaps between the dif-
ferent cultures. Moreover, the study findings may assist policy makers in identifying
the factors that promote culture-adapted online teaching, in developing professional
training programs for educators that will focus on strengthening these factors and
consequently lead to the schools successfully coping with changes, difficulties and
crisis situations.

In conclusion, this study can serve as a source of knowledge and a source for
future studies. The findings indicate the need to advance innovative thought and
rethinking the path both from the pedagogic and the technological aspect in the
Israeli education system, particularly in defining the role of the teacher after the cor-
onavirus crisis, and ways to combine online teaching in schools. In the future, online
learning will expand, and seemingly online learning is not a coronavirus episode
that will pass.
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