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Abstract Digital educational data management has become an integral part of school
practices. Accessing school database by teachers, students, and parents from mobile
devices promotes data-driven educational interactions based on real-time information.
This paper analyses mobile access of educational database in a large sample of 429
schools during an entire academic year. Using learning analytics approach, the study
compares students, their mothers’ and fathers’ mobile logins onto the database between
schools with frequent, occasional, and no mobile (i.e., computer only) teacher access.
In addition, this paper explores gender differences in parental involvement through
mobile monitoring of their children’ function in school. The results supported both
study hypotheses. (1) Mobile accessing of the database by teachers promoted mobile
accessing of the database by their students, mothers, and fathers. It seems that ubiqui-
tous mobile data management is a modeling process in which students and parents learn
from teachers. (2) Compared to fathers, significantly more mothers used the mobile
school database. Moreover, among parents-uses, mothers accessed educational data of
their children significantly more frequently than fathers. The results suggest that
mothers are still more actively involved than fathers in mobile monitoring of how their
children function in school. The results are discussed in terms of School Community of
Innovation model and fechnological determinism approach.
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1 Introduction

A fundamental change is taking place in schools around the globe as they respond to
rapid advances in new technologies (Zhao 2012). Technological tools are coupled with
the requirements for accountability, data-driven decision-making, and instant commu-
nication between educational institutions and their communities (Taylor 2010). Schools
generate a massive amount of data, effective use of which can promote pedagogical
goals and change patterns of educational management (Blau and Presser 2013). Some
researchers (e.g., Perelman 2014) argue that the use of educational database is a
reflection of the “data-obsessed” discourse based on the perception of schools as
service providers, students as consumers, and education process as a service offered
to clients. However, the generation and processing of data through digital technologies
- ‘Big Data’ and data mining and analytics - is an integral element of contemporary
society in general and education systems in particular (Selwyn 2015). Focus on data-
driven decision-making and on interactions among school staff as well as between
teachers and students is common for schools that focus on making improvement
(Taylor 2010). Student academic achievement is positively related to continuous
monitoring of achievement and instruction, since monitoring ensures that specific
educational goals remain the driving force behind a school’s actions (Marzano and
Waters 2009).

Effective tools for managing school data are highly important for data-driven
pedagogical decisions (Taylor 2010). One of the well-known examples of educational
databases is the National Pupil Database established in 2002 by the UK government
(Williamson 2015). Digital educational databases manage student information and
learning content as well as support pedagogical communication within teaching staff
and between teachers, students, and their parents. School databases are both a tool for
student data management (e.g., storing and monitoring student function data, assess-
ments, state test results, and custom reports) and a platform for building courses,
sharing learning content, communicating and collaborating with students and parents
(Blau and Hameiri 2012). Such ‘learning analytics’ platforms enable “real-time” policy
by tracking and predicting students’ performance through their digital data traces.
These processes are essential for digital education governance, since they enable “to
know, govern, and manage education” (Williamson 2015). Surprisingly, research on
school databases holds a relatively peripheral position in the study of Information and
Communications Technologies (ICT) in education (Perelman 2014). Moreover, while
the literature advocates that school databases enhance administrative efficiency and
effectiveness (Marzano and Waters 2009; Selwood and Visscher 2007), it appears as if
the number of studies that examine the realization of such potential of educational
management is rather scarce (Harris et al. 2013; Jamerson 2013).

This paper focuses on mobile school data management that has a potential for
changing information flow and establish ubiquitous interactions between educational
institutions and their communities. Previous studies regarding school databases focused
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exclusively on their usage from computers (Blau and Hameiri 2010, 2012; Perelman
2014; Taylor 2010; Turner 2010). Mobile communication among schools staff and
between teachers and students was previously explored in the context of SMS ex-
changes (Caspi and Blau 2011b; Ho et al. 2013). The very high level of smartphone use
in the society raises the importance of instant 24/7 accessing student data, updating
learning materials, and communication among different stakeholders - not only from
computers, but also from mobile devices when computers are unavailable (Blau 2011).
Moreover, smartphones, tablets, and notebooks are converging and for some product
lines (e.g., larger android tablets, Surface Pro devices, etc.) it is becoming increasingly
difficult to distinguish between “mobile device” and “computer”. Mobile devices could
be a convenient tool for enhancing teacher-families communication (Ho et al. 2013),
since they provide ubiquitous access to up-to-date school data in different levels, and
thus enable data-based instead of gut feeling-based pedagogical decisions of school
principals, teaching staff, and educational policy-makers (Blau and Presser 2013).

This paper analyses the data of all Israeli schools that have adopted on different
levels a school database called MASHOV (“feedback” and the acronym of Immediacy,
Transparency, and Supervision in Hebrew), which, in addition to online data manage-
ment, has recently opened up the possibility of ubiquitous mobile data access and
pedagogical communication by teaching staff, students, and families. Using learning
analytics approach, the study compares mobile logins of students, their mothers, and
fathers onto MASHOV school database between schools with frequent, occasional, and
no mobile (i.e., only computer) data access by teachers during the first year of
implementing the mobile application. In addition, this paper explores gender differ-
ences in mobile involvement of parents in function of their children in school.

2 Literature review

This section begins with an introduction of different frameworks relevant to the
adoption of educational data management at the organizational and individual level.
This is followed by a presentation of possibilities for mobile school data management.
To conclude, we discuss gender differences in offline, online, and mobile involvement
of parents in function of their children in school.

2.1 Frameworks of adopting schools data management on organizational
and individual levels

Analyzing the literature focused on adopting technology in schools on organizational
level, Avidov-Ungar and Eshet-Alkalai (2011) described two main ways of implemen-
tation: Islands of Innovations and Comprehensive Innovation models. In the Islands of
Innovation model, the innovation is implemented only by a small fraction of an
educational organization and is usually focused on a particular content area or a
particular task (Forkosh-Baruch et al. 2010). In contrast, in the model of
Comprehensive Innovation, the technology is adopted on all levels of the organization,
and, if implemented effectively, creates a new organizational culture (Blau and Shamir-
Inbal 2016). Based on the findings of numerous studies, Avidov-Ungar and Eshet-
Alkalai concluded that the assumption of gradual spontaneous spread from Island of
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Innovation to the rest of the organization is erroneous. Island of Innovation usually
remains isolated from the rest of the organization and even creates among the educa-
tional leadership and decision-makers the false illusion of innovative organization.

In the context of adopting an educational database, the Islands of Innovation model
is clearly unsuitable - the data pool and e-communication through the school database
are valuable only if at least most of the teaching staff enter educational data and
communicate via the database on a regular basis (Blau and Hameiri 2012). In a general
organizational context, Resource Dependence Theory suggests that technology-related
collaboration often exist between partners who are mutually interdependent (for the
review see: Davis and Eisenhardt 2011). For example, microprocessors and software of
firms like Intel and Microsoft are both needed for a final solution — personal computer.
Similarly, in the context of schools, educational data entered by different homeroom
teachers, subject teachers, department heads, a school consulter, etc. is complementary
for successful data-driven decision-making by each member of the school staff (Blau
and Hameiri 2010). Therefore, instead of a gradual spread, the entire teaching staff
should be included into the implementation process at the starting point of adopting a
school database.

In addition to teaching staff, successful change in schools requires the involvement
of all stakeholders. The ultimate goal of each educational change is improving learning
and education of students; thus, in order to be substantial, the change should include not
only teaching staff, but also involve students and their parents (Fuchs 1995). This claim
received empirical support in large-sample comparisons between the adoption of a
school database among teaching staff only versus its adoption by teachers and families
(Blau and Hameiri 2010). The results showed that the adoption of the platform by
teachers and families, which can be called School Community of Innovation model,
leads to a higher level of educational data exchange and more animated e-
communication among teaching staff, compared to the Comprehensive Innovation
model - exchanging data within school staff only.

On the level of individual users, one of the central frameworks for analyzing the
adoption of technology is Rogers (2003) Diffusion of Innovation Theory. This frame-
work explains the variety in the rate of adopting new technologies by individual
differences of the users in general (Blau and Neuthal 2012a, 2012b) and teachers in
particular (Blau and Peled 2012). According to Rogers, the continuum of adopting
innovations is normally distributed in the population and ranges in a bell curve from
Innovators (2.5 %) and Early Adopters (13.5 %), to Early Majority and Late Majority
(34 % each), and finally to Laggards (16 %).

Based on the Diffusion of Innovation Theory, we can expect that within education
organizations, the rate of adopting innovative technologies for teaching and e-
communication with students in general (Benamotz and Blau 2015; Blau and Caspi
2010; Peled et al. 2015), and for ubiquitous mobile management of students’ data in
particular would reflect individual differences in adopting innovations among the
teachers. In addition to within-school differences, the rate of adopting mobile access
to a school database would vary between schools, according to differences in adopting
innovation among their school principals and other educational policy-makers. In case
of MASHOV database, new mobile educational data management was available to all
schools that use the system and without additional costs. Despite this opportunity,
during the first phase of integration, we can expect significant differences - between
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schools and among teachers within each school - in the adoption of the new ubiquitous
mobile data management. In terms of Rogers (2003), teachers and school principals
who promote the adoption of the mobile school data management in its first phase can
probably be defined as Innovators and Early Adopters, or at least, Early Majority (Blau
et al. 2014).

It should be taken into consideration that the rate of adopting technological innova-
tions in general and new ways of educational data management in particular does not
necessary change the leadership style. Garrison and Vaughan (2013) argued that
transformational changes in higher education institutions required distributed leader-
ship that involves all levels of the institution. Distributed leadership refers to the
situation in which the leadership functions are stretched over the work of a number
of individuals, and tasks are accomplished through interactions, collective actions, and
co-performance (Harris 2013; Harris et al. 2013). Equalization effect of digital tech-
nologies can enhance inter-personal communication (Blau and Barak 2009, 2012) and
promote educational interactions (Blau et al. 2009, 2013; Weiser et al. 2016). For
instance, a school database can enhance distributed leadership, if a school principle
provides additional school staff with access to the entire school information, in order to
share responsibilities and facilitate pedagogical dialogue and decision-making (Blau
and Presser 2013). However, if the aim of educational leadership is maintaining the
power status quo or even abusing his/her authority (Lumby 2013), a school database
can magnify the abuse of power and control and hide behind the principals of
efficiency, effectiveness, and accountability the aim to transform schools into
“business-like” organizations (Perelman 2014).

2.2 Mobile school data management

Recently MASHOV school database, which is investigated in this paper, has developed
secure mobile applications: (1) teacher mobile application for organizational e-com-
munication, accessing and updating student data and learning materials and (2) family
mobile application for accessing student data and for e-communication of students and
their parents with teachers. The school database is accessible from every type of mobile
device with cellular or Wi-Fi internet connection— smartphones or tablets, devices that
operate on Android or iOS.

Users can instantly access the database from their mobile device and view statistics
of how a student or a class functions — the data includes formative and summative
evaluations, numbers and frequencies of lateness, absences, behavior remarks, as well
as lesson topics and homework (Blau and Hameiri 2013). Each user receives access to
the data according to his or her position: school principals and vice-principals have
access to all the information in their institution; heads of departments can see all the
data concerning their departments; homeroom teachers have access to the information
regarding the function of their students in different subject-matters; students can access
their own information entered by different teachers; parents have access to the data
concerning learning and functioning of their children.

The interface of teacher mobile application (Fig. 1 on the left) shows the icons of a
teacher’s schedule, today’s lessons, and current lesson, a list of students and a list of a
school staff, student search function, notifications, and organizational email. Figure 1
on the left demonstrates how a teacher actually reports-by-click different lesson events.
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Fig. 1 Mobile application of MASHOV database for teachers — interface and class data view

The interfaces of application for students and parents (Fig. 2 on the left) shows icons of
grades, behavior and function, student’s schedule, current lesson information, search
function, notifications, a school email, list of classmates and of a school staff. Figure 2
on the left illustrate how a student or a parent monitor grades in different assessment
types (exams, papers, homework) and different subjects.

Note that the use of the school database investigated in this study is essentially different
from the one-way involvement of parents in schooling of their children through visibility of
formal and static data reported in a previous study (Selwyn et al. 2011). “Accountability” to
parents in Selwyn et al.’s study refers to “show-case” of students’ learning outcomes and
reports regarding the progress of the entire class. Instead, the database analyzed in the
current study enables a separate access for students, his or her mother, and father to all
educational data concerning learning and functioning of individual student. In addition, the
database supports online and mobile two-way teacher-student and teacher-parent commu-
nication in relation to a child’s learning and functioning.

The effectiveness of a school database increases as more teachers enter student data
on a daily basis and instantly connect with colleagues, students, and their parents (Blau
and Hameiri 2010, 2012). Many Isracli classrooms, especially in the secondary
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Fig. 2 Mobile application of MASHOV database for students and parents — interface and student data view
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education, still do not have internet-connected computers in their classrooms (Dror et
al. 2012). Therefore, teachers deal with the educational data twice: they fill forms of the
class journal during the lessons and copy this data onto the school database after the
lesson, sometimes several days later. On the other hand, almost all teachers have
smartphones with mobile internet connection package and many Israeli schools have
wireless connection. Ubiquitous mobile data update and communication ensure real-
time reporting and enable real-time reaction by a school staff and, when needed, by
parents (Ho et al. 2013). For example, homeroom teachers and parents would benefit
from being informed and immediately react to in case of a student who arrived to
school, but did not show up in the lesson. In addition, students would prefer to be
informed as soon as possible about their grades and assessments.

However, the actual use of a database for mobile teacher-families interactions,
especially in the initial phase of its adoption, depends not only on teachers, but also
on educational policy (Ho et al. 2013). Educational policy-makers and school principals
can ignore administrative and pedagogical potential of smartphones, and, in some
cases, even prohibit any use of them by teachers and students (Blau and Presser
2013). Alternatively, school principals can perceive smartphones as devices for one-
to-one computing, consistent with Bring Your Own Device (BYOD) approach, and
embrace their productive use by teachers and students during the lessons for adminis-
trative and pedagogical purposes.

2.3 Gender and offline and online/mobile parental involvement

Studies regarding the offline parental involvement found that its impact on a child
functioning in educational institutions is important for future academic success (for
review see: Yoder and Lopez 2013). Parental involvement refers to involvement of
parents in activities that advance education and learning of their children in order to
increase their academic and social well-being (Fishel and Ramirez 2005). Previous
findings showed that discussing school issues with a child positively correlates with
student grades, while checking homework does not correlate or even negatively relates
to achievement (Jeynes 2005). In addition to achievement and academic performance,
parent involvement in education and learning of their children in school is associated
with improved self-regulation, fewer discipline problems, stronger study habits, and
more positive attitudes toward the school (Fan and Chen 2001). In addition, findings
indicated that showing interest in school issues of 16 years old teenagers correlates with
their latter decision to continue post-secondary education (Hango 2007).

However, only long-term parental involvement seems to be effective: showing short-
time interest in problematic situations led to a low academic self-efficacy of teenagers
(Kaplan Turan 2004). More recent papers use the term “family-school partnership” to
emphases the long-term and two-ways communication between family members and
teachers for supporting learning and functioning of children in school (Moorman Kim
et al. 2012; Sheridan et al. 2010).

The use of interactive technologies with accessible resources can help in developing
online involvement of parents in function of their children in school (Lewin and Luckin
2010). School databases enable data-driven educational interactions between teachers,
students, and parents. In addition, the information automatically stored into a school
database opens the possibility to analyze online parental involvement (Blau and
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Hameiri 2012). Moreover, a school database enables to explore gender differences in
family roles and compare online involvement of mothers versus fathers.

Studies of offline parental involvement show that mothers are more actively involved in
the education of their children (Hango 2007; Jeynes 2005). However, these studies were
critiqued (Lamb 2010) for the small and an unrepresentative sample, for using self-report
questionnaires as the only method of investigation, for measuring father involvement by
such technical parameter as the amount of time spent with a child, for the lack of gender
comparisons, and for focusing on parents of young children and ignoring parents of
teenagers. Using reliable research methods, Lamb found that, even when both parents held
a full time job, father parental involvement (measured as direct interactions with children and
the degree of responsibility for them) was significantly lower in comparison with mothers.

Similarly to offline behavior, investigation of online parental involvement revealed
(Blau and Hameiri 2012) that compared to fathers, mothers have a higher level of
involvement - they log more into the school database and send more messages to
teachers. Moreover, mothers adapted the level of online parental involvement to the
activity of teachers within the database: they logged significantly more into the
database in classes of highly active teachers compared to mothers in classes of teachers
less active within the school database.

Unfortunately, previous findings have shown that compared to offline parental involve-
ment (Lamb 2010), online school database does not change the traditional family roles (Blau
and Hameiri 2012). However, it is possible that the school database application for
smartphones, as relatively new technology, would promote more active involvement of
fathers in monitoring function of their children in school. This possibility would be
consistent with the argument of technological determinism that technologies can change
the way that people function and interact. According to this approach, technological tools are
“autonomous forces that compel society to change” (Nye 2007, p.27).

In contrast to offline self-report studies, learning analytics approach permits the
investigation of actual behavior of the participants (Zuckerman et al. 2009), in this case
- online or mobile behavior of parents within a school database during long period of
time. Giving each parent his or her own username and password for logging onto the
database allows the exploration of gender differences in parental involvement, since
parents have the same easy access and independent possibility to be informed in real-
time concerning the function of their child in school (Blau and Hameiri 2012). Thus,
the analysis of parental online or mobile activities via school database can help
understanding how parents monitor function of their child in school far beyond the
traditional self-report studies. However, surprisingly few studies (e.g., Blau and
Hameiri 2012, 2013; Ho et al. 2013; Lewin and Luckin 2010) explore issues related
to online or mobile parental involvement and the function of their children in school.

2.4 Research goals and hypotheses

The purpose of this study was to examine different forms of actual (in contrast to self-
report) mobile behavior of teachers, students, and their parents during the first year of
integrating mobile access and update of school database. Specifically the study ex-
plored the impact of teacher activity measured as frequent, occasional, and no mobile
teacher access onto MASHOV school database (i.e., accessing educational data and e-
communicating exclusively via computers) by students and their parents. In addition,
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the study compares parental involvement of mothers versus fathers via mobile devices
in function in their child in school.
The research hypotheses were:

(1) Based on the Island of Innovation, Comprehensive Innovation, and School
Community of Innovation models of technology integration in educational orga-
nizations (Avidov-Ungar and Eshet-Alkalai 2011; Blau and Hameiri 2012) and
the framework of implementing essential changes in schools by including all
stakeholders into this process (Fuchs 1995), we hypothesized that mobile
accessing of teachers onto the school database would augment the ubiquitous
mobile use of the data by their students and parents. Thus, students and parents’
mobile data accessing would be the highest in schools with frequent teachers’
mobile logins, medium in schools with occasional mobile logins by teaching staff,
and the lowest in schools with no mobile data accessing by teachers (i.e., in
schools with all teachers managing educational data and e-communication within
the platform exclusively from computers. Please note that mobile applications are
independently available for all users; therefore, students or/and parents could
embrace mobile data monitoring and communication even if teachers ignore it.)

(2) Similarly to the data regarding gender differences in offline parental involvement
(see: Lamb 2010) and online parental involvement in function of their children in
school through school database accessed via computers (Blau and Hameiri 2012),
we hypothesized that compared to fathers, mothers would show higher level of
ubiquitous parental involvement in function of their children in school by more
frequent accessing the school database via mobile devices.

3 Method
3.1 Participants

This study analyzes the mobile activities of all 429 Israeli schools that used MASHOV
school database (about 13 % of all schools in the country), a prominent Israeli-
developed school database that has been in use since 2007 (Perelman 2014). Thus,
the entire population of users of this database was included in the analysis: 369 of the
schools were secondary schools (grades 7-12) and 60 - elementary schools (grades 1—
6). The analysis was performed for all data exchange and interactions among teachers,
students, and parents in these schools during an entire school year.

Note that Israeli schools required databases that support right-to-left written lan-
guages - Hebrew and Arabic. In addition to MASHOYV, there are three other school
databases that support right-to-left languages and are integrated in many Israeli schools;
however until now (2016) none of them provide the possibility of mobile educational
data management and communication, except for the database analyzed in this study.

3.2 Instruments and procedure

Using data analytics approach, the automatic data was extracted for the log analysis: the
number of mobile application users per school (Table 1) and the number of users’
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Table 1 Number of mobile users per school - descriptive statistics (n = 429)

Number of Number of Number of Number of
users-teachers users-students users-mothers users-fathers
Mean 3.44 28.68 3.17 2.18
Median 2 2 0 0
SD 4.25 64.11 6.68 4.63
Skewness 2.43 5.32 4.96 6.68
S.E. of Skewness 12 12 12 12
Min 0 0 0 0
Max 31 730 76 64

mobile logins onto the database per school (Table 2) by teachers, students, their
mothers, and fathers during the 2012-2013 school year.

As can be seen from the data presented in Tables 1 and 2, none of the variables is
normally distributed — long-tail distribution of all of them is skewed towards left.
Therefore, non-parametric statistic was used for the data analysis. Small number of
users of the mobile application and the number of their mobile logs during the first year
of implementation presented in Tables 1 and 2 are consistent with the prediction of the
Diffusion of Innovation Theory: these users are mostly Innovators and Early Adopters
of the new ubiquitous way of educational data management and communication.

Spearman’s rank correlations are used for the analysis of relationships between the
number of users - teachers, students, mothers, and fathers - and the number of their
logins onto the mobile application, r, = .90, .99, .97, .96 consequently, p’s < .001. In
behavior sciences, very high correlations (> .80) indicate that both variables apparently
measure the same phenomenon. Therefore, the following section presents the results
only for one of the measures - the number of mobile logins onto the database per school
(and not the number of mobile users of the database per school).

It should be emphasized that despite the focus on mobile behavior of teaching staff
and families within the database, in order to explore “the big picture” in the entire
population (instead of sample), the unit of analysis in this study was the activities of a

Table 2 Number of mobile logins per school - descriptive statistics (n = 429)

Number of Number of Number of Number of
teachers’ logins students’ logins mothers’ logins fathers’ logins
Mean 98.61 668.15 70.60 40.45
Median 8 9 0 0
SD 208.07 3260.02 236.80 110.87
Skewness 3.31 15.76 9.0 6.92
S.E. of Skewness 12 12 12 12
Min 0 0 0 0
Max 1589 61,671 3510 1492
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school. Since the schools using the database significantly differ on number of teachers
and students, in order to perform the analysis we used the relative numbers of mobile
logins per school instead of the absolute numbers of mobile logins onto the database:
(1) the number of teachers’ mobile logins divided by the number of teaching staff in
each school * 100, (2) the number of students’, (3) their mothers’, and (4) fathers’
mobile logins divided by the number of students in each school * 100. Dividing
parents’ mobile logins by the number of students instead of the number of parents
was used for controlling the cases in which more than one child per family studies in
the same school.

For statistical analysis the school were divided into three categories: (1) schools with
frequent ubiquitous teacher mobile logins (160 schools - 37.3 %), (2) occasional
teacher mobile logins (161 schools - 37.5 %), and (3) schools without mobile logins
by teachers (i.e., schools with all teachers managing educational data and communica-
tion within MASHOV database exclusively from computers; 108 schools - 25.2 %). No
statistically significant differences in representation of elementary schools among these
categories were found. Dividing into frequent and occasional mobile data access was
made according to the median number of mobile logins only in schools with mobile
access of the database by some teachers. Schools that received the median number of
logins (50) were attributed to the occasional level of mobile data access.

4 Results

Since the dependent variables were not normally distributed, non-parametric Kruskal-
Wallis tests were used for the analysis of variance instead of One-Way ANOVA and
Mann-Whitney U tests were used for pair comparisons.

4.1 Mobile educational data accessing by students

The Kruskal-Wallis test showed statistically significant effect of teachers’ mobile logins
on students’ mobile logins, kw (2) = 117.49, p < .001. The Mann-Whitney U tests
revealed statistically significant differences in ubiquitous student mobile data accessing
between schools with frequent, occasional, and no mobile educational data accessing
by teachers (Mean Rank =281.51, 211.39, and 121.86 logins respectively, p’s < .001).
This finding suggests that the more teachers were active within the database via mobile,
the more students accessed their data and communicated with teachers through the
system from mobile devices.

4.2 Mobile educational data accessing by parents

The Kruskal-Wallis tests revealed that mobile teachers logins influenced the number of
ubiquitous mobile logins by mothers, kw (2) = 96.84, p < .001, and fathers, kw
(2) = 99.1, p < .001. The Mann-Whitney U tests showed significant differences in
mobile logins by parents in schools with frequent, occasional, and no mobile educa-
tional data access by teachers: for mothers Mean Rank =276.32, 206.66, and 136.60
logins respectively, p’s < .001, and for fathers Mean Rank =275.01, 209.28, and 134.62
logins respectively, p’s < .001. Thus, the more teachers were active within the school
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database through mobile, the more parents accessed educational data of their children
via mobile devices.

4.3 Gender differences in mobile parental involvement

The Mann-Whitney U tests showed that compared to fathers (M = 2.17), significantly
more mothers (M = 3.17) used mobile devices for accessing their children’ educational
data, Z = —6.43, p < .001. (As was explained in the Method section, since the schools
using the database significantly differ on number of teachers and students, the number
of participants and their logins are relative numbers instead of absolute ones). In
addition, in comparison to fathers (M = 40.45), mothers (M = 70.6) logged significantly
more onto the school database using ubiquitous mobile devices, Z = —3.11, p < .01.

5 Discussion

This study explored differences in ubiquitous mobile accessing the school database by
students and their parents among schools with frequent, occasional, and no mobile
access of educational data by teachers. In addition, this study investigated gender
differences in mobile involvement of parents in function of their children in school.
The results support both study hypotheses: (1) The number of mobile logins of teachers
onto the school database influenced the number of ubiquitous mobile assess by
students, their mothers, and fathers; (2) Compared to fathers, significantly more
mothers used the mobile application during the period of investigation, and among
parents who used the system from mobile devices, mothers login significantly more
than fathers onto the database to monitor the function of their children in school.

According to Bandura’s social-cognitive approach to learning (Bandura 1977,
Rosenthal and Bandura 1978), a significant part of human learning occurs by modeling.
It seems that adoption of the mobile educational data management is, at least partly, a
modeling process. Note that the lack of mobile use of the database by teachers does not
prevent its ubiquitous use by students and/or their parents. However, the finding
showed that the more teachers access educational data via mobile, the more students
and parents use the database from mobile devices. Students watch teachers entering
educational data, updating, and accessing it via mobile devices during the lessons;
parents watch teachers and a school principal accessing the data of their children
through mobile phones during reunions and learn a new way to be informed on the
function of their children in school. Mobile data access becomes a part of the “Zidden
curriculum” (see Kently, 2009): by entering and accessing data during the lessons and
meetings, teachers implicitly convince students and their parents that they will persist in
preparing student data pool and using this data for pedagogical purposes and data-
driven decision-making. Thus, we recommend school principals to encourage mobile
data entering and usage by teachers during lessons and meetings with students and their
parents.

However, by changing the organizational culture and online communication be-
tween schools and their communities, it is important to encounter a golden mean
between promoting an accountable autonomy (Blau and Presser 2013) via the mobile
database versus obsessive instant supervision of teachers by school principals and
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students by teachers/parents. Similarly to other education systems around the world
(Selwyn 2015), in recent decades the Israeli education system has gone through
considerable changes associated with global values that seek to revolutionize and
improve public services (Perelman 2014). The research literature suggests (for review
see: Harris, 2011) that high-performing education systems balance support and pres-
sure; they generate professional energy and commitment, while hold educators ac-
countable for performance. Distributed leadership can enhance the commitment of
educators to the transforming change (Harris 2013) of ubiquitous school data manage-
ment and making pedagogical decisions based on real-time information. Instead of
maintaining the power status quo (Lumby 2013), a school database may be used to
accomplish educational tasks through interactions, collective actions, and co-
performance (Caspi and Blau 2011a; Harris et al. 2013), to share responsibilities and
facilitate dialogue in pedagogical decision-making (Blau and Presser 2013; Perelman
2014). Future studies should use qualitative methodology for exploring mechanisms of
modeling behavior, supervision-autonomy issues, and distributed leadership in the
context of mobile and online educational data management.

The results of this study regarding ubiquitous mobile data management are consistent
with previous studies that explored integration of school databases accessed via com-
puters (Blau and Hameiri 2010, 2012). It seems that successful adoption of a mobile
school database by teachers spreads out and widens data accessing by students and their
parents. The results support broadening Island of Innovation and Comprehensive
Innovation models of integrating new technologies (Avidov-Ungar and Eshet-Alkalai
2011) into the School Community of Innovation approach. In addition to teaching staff,
School Community of Innovation model of adopting technologies by educational orga-
nizations includes students and their parents (Blau and Hameiri 2012). Note that this
extension is not limited to integration of school databases. The School Community of
Innovation model would be relevant for diverse technologies adopted by educational
organization, for example, for implementing one-to-one computing with tablet PCs
(Shamir-Inbal and Blau in press). In future studies we recommend exploring the adoption
of other technological tools based on the School Community of Innovation model.

Concerning gender differences in mobile parental involvement, the results of ubiq-
uitous mobile parental involvement in this study are consistent with previous findings
regarding offline (Lamb 2010) and online parental involvement in function of children
in school via computers (Blau and Hameiri 2012). Our results do not support the belief
of technological determinism, which assumes that adoption of technology can produce
social or behavioral changes (Nye 2007). It seems that technology does not change the
traditional family roles: mothers are still more actively involved than fathers in
ubiquitous mobile monitoring of how their children function in school. School princi-
pals and teachers should communicate more with fathers, including through the school
database, promote their online and mobile access of educational data and enhance
parental involvement of fathers in function of their children in school.

6 Implications and limitations

Based on the results of this study, we recommend school principals and educational
policy-makers to address smartphones similarly to computers or tablet PC and embrace
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their ubiquitous use in schools as one-to-one technology for pedagogical and admin-
istrative purposes. Unfortunately, the pedagogical and administrative potential of
mobile devices in educational organizations is usually ignored, and in some cases the
use of smartphones by students and teachers during the lessons is explicitly prohibited.
Our findings question this educational policy. Encouraging teachers to enter data via
mobile devices during lessons and access data in meetings with students or/and with
their parents not only can improve data-based pedagogical decision-making, but also
serves as modeling that can promote the adoption of the school database’s ubiquitous
mobile use by families. In many countries there are schools without wireless internet
connection. On the other hand, many of teachers, students, and parents use smartphones
with package of cellular internet connection that have a range of possibilities similar to
computers or tablet PCs, and these mobile devices “stick” to users 24/7. Mobile data
entering during the lessons can diminish the workload on teachers by avoiding double-
noting (in a class journal during the lessons and on a school database after the lessons).
This would free time for more essential pedagogical processes and encourage mobile
use of the data by other stakeholders.

This study contributes to both research and practice. The paper demonstrates the
success of implementing technology based on the School Community of Innovation
model, including teachers, students, and their parents. In contrast to self-report studies,
this paper adopts learning analytics approach and analyzes actual behavior of teachers,
students, and their parents. Different to case-studies with small samples, this paper
analyzes all activities conducted by the population of all the database users - 429
schools - during entire academic year. Educational policies based on the findings can
promote practice of effective adoption of innovative technologies in schools, as well as
establish culture of ubiquitous educational data management and interaction between
schools and their communities.

However, this study explores the adoption of the mobile school database during the
first year of its integration and is exclusively based on quantitative methodology.
Further research may explore the School Community of Innovation model over a
longer period of time, in a different school databases, or using other technology. It
would be interesting to cross-check quantitative log analysis with interviews of school
principals, teachers, students, and parents or/and with observations of school staff using
a school database for data-driven decision-making during pedagogical reunions and
meetings with students and parents.
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