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Abstract  
The integration of a Learning Management System (LMS) in K-12 opens new possibilities for 
online interaction among teachers, students, and parents. This paper examines the implementation 
of an LMS called Mashov (meaning "feedback" in Hebrew, as well as the acronym of "Immedi-
acy, Transparency, and Supervision") in ten Israeli secondary schools during the years 2007-
2009. Consistent with the Diffusion of Innovation Theory (Rogers, 2003), a log analysis showed 
a significant increase of interactions among school staff, measured as (1) the number of logins 
into the system, (2) the percentage of data concerning lesson topics and events entered by teach-
ers into the system, and (3) the number of messages sent to colleagues through the system during 
each year. Consistent with the approach of implementing changes at schools by expanding circles 
of interaction and taking into consideration all stakeholders (Fuchs, 1995), schools that used the 
Mashov family application, which allows teacher-student and teacher-parent online interactions, 
significantly enhanced the amount of interactivity among teachers, compared to schools that used 
the system for staff interactions only. The findings suggest that students and parents are important 
stakeholders, whose active involvement increases exchange of pedagogical information and pro-
mote interaction among teachers. Therefore, including families in implementing technological 
change plays an important role in the successful adoption of new technologies at schools.     

Keywords: online interactivity, LMS – Learning Management System, technology implementa-
tion at schools, Mashov staff and family applications  

Introduction 
If you cannot measure something in 
your organization, you cannot manage it 
(Drucker, 2007). The main objectives of 
online Learning Management Systems 
(LMS) in organizations are to simplify 
the administration of learning programs 
and support communication among col-
leagues (Nichani, 2001). An effective 
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LMS helps to target, deliver, track, analyze, and report the learning "condition" within the organi-
zation (Rengarajan, 2001). Recently LMS became a necessary management tool in K-12 educa-
tion. School principals and educational administrators often need to decide which system will best 
suit their specific needs and open channels for communication among the staff (Cameron & Ma-
honey, 2008). Some researchers have exploited the potential of LMS, many of which automati-
cally keep logs of user activity, both for research and the design of practical online learning ap-
plications (Black, Dawson, & Priem, 2008). The present study continues this work, seeking to 
explore whether the interactivity among teachers can be measured via logs of their activities 
within LMS. The introduction section is divided into three parts: the first one discusses online 
educational systems that help to manage learners versus systems that focuses on content provided 
to the learner; the second section presents the theoretical frameworks of this study and defines 
interactivity – the variable measured in this research; the last section describes the Mashov LMS 
studied in this research and presents its two application: for staff and for families - students and 
their parents.     

Some authors use the term LMS for systems that include different content components (Chen & 
Epperson, 2008). However, such terminology usage neutralizes the distinction between LMS and 
so called Content Management Systems - CMS (Tsai & Ernst, 2009) or Learning Content Man-
agement Systems – LCMS. This paper follows the distinction made by Greenberg (2002), accord-
ing to which the primary objective of LMS in educational settings is to manage learners, i.e., to 
keep track of their progress and performance across different types of learning activities. In con-
trast, CMS or LCMS manage the content provided to the learner (for detailed discussion about 
differences between LMS and LCSM see also: Maleh, Lee, Ho, & Chong, 2004).  

By providing data concerning teacher activities, an LMS opens possibilities to monitor and evalu-
ate the process of change in educational institutions, as well as to plan, make decisions, and de-
sign future policies (Heathcote & Dawson, 2005). But the adoption of educational technology is a 
complex issue; even if teachers are proficient in using technologies, this does not mean that they 
believe it is a valuable tool when used in educational settings (Steel, 2009). 

Technological innovations are accepted by people at different rates. Diffusion of Innovation The-
ory (Rogers, 2003) defined five types of technology adopters: innovators, early adopters, early 
majority, late majority, and laggards. The distribution of these types follows standard deviations 
in a bell curve. The innovators (2.5%) are eager to adopt innovations and technology is a central 
interest in their life. The early adopters (13.5%) understand and appreciate the benefits of a new 
technology and relate potential benefits to their own needs. The early majority (34%) is driven by 
a sense of practicality and wants to be sure that the new technology is stable. The late majority 
(34%) prefers to wait until the new technology has become an established standard and receives 
significant support. Finally, the laggards (16%) are resistant to new technologies and will use it 
only as a part of other products.  

In educational settings Dori, Tal, and Peled (2002) classified four categories of teachers in a 
process of technology adoption: (1) “the initiator and path-finder” - the enthusiastic, confident 
teacher, willing to implement online technologies, (2) “the follower” - the conformist teacher, 
applying online technologies at convenience, (3) “the avoider” - teacher using technologies when 
he or she is forced to, and (4) “the antagonist” that will not use technologies in school under any 
circumstances. Shamir-Inbal, Dayan, & Kali (2009) pointed to the fact that Dori et al.'s classifica-
tion, grounded in educational field, seems to align with the types from the more generic Diffusion 
of Innovation Theory (Rogers, 2003): The initiating teachers (type 1) mapping to innovators and 
early adopters, followers (type 2) to early majority, avoiders (type 3) to late majority, and antago-
nists (type 4) to laggards. 
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Another perspective in understanding how to fulfill the potential of technology in education is to 
examine the nature of the change process for the school as a whole. Fuchs (1995) suggested a 
theoretical framework for the classification and evaluation of the change process in educational 
institutions. Successful implementation of a change is influenced by the individuals involved in 
the process, stakeholders, and the whole school culture. According to Fuchs, for a change process 
to be substantial, it has to include, among other factors, interactions between circles of various 
stakeholders – not only interaction within the internal circle of educational institution (i.e., be-
tween school principals and staff), but also interactions with students and their parents.  

The use of LMS in schools is not limited to a strictly determined educational role mostly empha-
sized in the research literature; some systems also function as a new way for online communica-
tion and interaction (Blau & Hameirie, 2010; Georgouli, Skalkidis, & Guerreiro, 2008). Defini-
tions of interactivity in literature vary in focus (on medium features versus users) and temporal 
orientation (interactivity as a quality versus interactivity as a process). This research adopted the 
definition of interactivity as "a process-related variable concerning responsiveness" (Rafaeli & 
Ariel, 2007, p. 84). This definition refers to human responsiveness and exchanging different types 
of information transmitted between communicators. Research showed that interactivity through 
two-way symmetrical interactive applications provides an opportunity for organizations to build 
and maintain relationships with their target audiences (Samsup & Yungwok, 2003) and leads to 
favorable attitudes and positive evaluation of target audiences towards the organizations (Cho & 
Leckenby, 1999; Sundar & Kim, 2004).   

This paper examines the implementation of a LMS called Mashov (meaning "feedback" in He-
brew, as well as the acronym of "Immediacy, Transparency, and Supervision"). (Mashov website 
is http://www.mashov.info/ [in Hebrew].) This technology is currently adopted in more than 400 
Israeli schools. The system includes two applications: the Mashov staff application enables secure 
online exchange of pedagogical information and communication between teachers, as well as 
online interactions with students and their parents; the Mashov family application opens access to 
student data – for the student and his or her parents – and offers the possibility for a two-way 
communication channel with the school staff. Each member of the organization receives access to 
the pedagogical information according to his or her position: school principals have access to all 
the information concerning their institution; heads of departments can see all the information 
concerning their departments; teachers have access to the information regarding the function of 
their students, including during the lessons of other teachers; students can access their own in-
formation entered by different teachers; parents have access to the information concerning their 
children’s learning and behavior. Online interactions in the Mashov LMS are conducted in two 
main modes: (1) entering daily data by teachers regarding their lessons, such as lesson topics, 
educational materials, homework, as well as information about their students, such as attendance, 
discipline, homework preparation, grades, and (2) direct two-way interactions among teachers, 
students, and parents through the system.      

Research Goals and Hypotheses 
The purpose of this study was to examine different forms of online interactions among educators 
during the implementation of a new technology in organizations. Specifically the study explored 
online interactions as (a) logging into the system, (b) reporting data by teachers in a daily basis, 
and (c) sending messages to colleagues during the three years of implementing the Mashov LMS 
in 10 Israeli large secondary schools. In addition, the study compared these three measures of 
online interactions between teachers in schools that implemented the Mashov applications for 
both staff and families – students and their parents – versus teachers in schools that implemented 
the LMS for staff only.  

http://www.mashov.info/�
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The research hypotheses were:  

(1) Based on the Diffusion of Innovation Theory (Rogers, 2003), it was hypothesized that the 
implementation time would positively influence all three measures of the interactivity 
(i.e., logging into the system, reporting data on a daily basis, and sending messages to 
colleagues);   

(2) Based on the approach of implementing changes at schools by expanding circles of inter-
action (Fuchs, 1995), it was hypothesized that opening the possibility for online interac-
tions with students and their parents would augment all three measures of the interactivity 
among teachers themselves.  

Method 

Participants 
The study participants were 1,119 teachers working in 10 Israeli secondary schools (grade 7-12). 
The schools belong to the same geographical region, were under the same type of governmental 
supervision, and were similar in terms of ethnic origin, organizational structure, and educational 
values. The participants started to use the Mashov LMS in September 2006 and to the date of the 
analysis continuously used the system during three academic years. All the schools were large, 
including at least 80 staff members. Figure 1 presents the age distribution of the participants 
whose age was available through the system. 
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Figure 1: Participant age distribution (n = 1113) 
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Three of the schools investigated in this research used the Mashov staff LMS, while the other 7 
schools used, in addition, the Mashov family application for students and their parents. Table 1 
presents the descriptive statistics for teacher age, separately for the teachers in schools that used 
the Mashov family application and for the teachers in schools that used the staff application only. 
Teachers in schools without the family application were on average younger than teachers in 
schools that did not use it (p < .001) and the effect size was medium (Cohen's d = 0.29). 

Table 1: Descriptive statistics for the participant age in schools  
with and without the Mashov family application 

Use of the Mashov  
applications N Mean SD Median Min Max Skewness 

Staff and family appli-
cations 828 48.89 9.66 50 24 67 -.243 

Staff application only 285 46.07 9.80 46 25 67  .001 

Total 1113 48.17 9.77 49 24 67 -.181 

Instruments 
The analysis was conducted in this study at the level of the individual teacher (and not on a 
school level). The unit of analysis was the summary of activities in LMS for an academic year for 
each teacher. The research measured three forms of teacher online activities: (1) the number of 
teacher logs into the system, (2) the percentage of daily data entered by teachers into the system 
(e.g., the number of lesson entered – topics, student attendance, behavior events, homework 
preparation –divided by the number of teacher's total lessons per week), and (3) the number of 
messages sent by teachers to their colleagues through the system.  

Procedure  
A log analysis of all teacher activities during the period of three academic years (from September 
2006 until August 2009) was conducted. Only teachers who worked continuously during all the 
three years were included in the analysis; new staff members, retired teachers, and the teachers 
having a sabbatical during the period of investigation were excluded from the study. The data was 
extracted, stored, and analyzed in an anonymous way, which did not enable recognition of teach-
ers or schools.     

Results 
The following section includes three parts. Each part provides the answer to both research ques-
tions for one measure of interactions between the teachers through the Mashov LMS. First, the 
results regarding the number of teacher logs into the system will be presented. Following that, the 
results concerning percentage of the daily data entered by teachers into the system will be re-
ported. We will conclude this section by presenting the data regarding the number of messages 
sent by teachers to their colleagues through the system. 

Interactivity as the Number of Teacher Logs into the System 
In order to test the study hypotheses, series of ANOVA Repeated Measures tests were conducted. 
Regarding the first research hypothesis, the ANOVA Repeated Measures showed statistically 
significant main effect of implementation time on the number of teacher logs into the system, 
F(2, 799) = 126.62, p < .001, η2 = .24. Post-hoc tests showed significant increase in average 
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number of teacher logs into the system during all three years of investigation (187.59, 253.40, and 
302.55 logs in average, p's < .001).  

Concerning the second research hypothesis, Table 2 shows average and standard errors for the 
number of teacher logs into the system – separately for teachers in schools that used both the staff 
and the family applications versus teachers in schools that implemented the staff application only.    

Table 2: The number of teacher logs into the system for schools  
with and without the Mashov family application 

Number of teacher logs 
into the system during: 

Teachers implementing staff 
and family applications  
(n = 660): Means (SE) 

Teachers implementing 
staff application only  
(n = 141): Means (SE) 

First year 212.15 (6.18) 72.62 (3.38) 
Second year 277.10 (5.33) 142.47 (6.01) 
Third year 336.72 (5.10) 142.60 (5.87) 

 

As can be seen from the data presented, teachers who interacted online with students and their 
parents logged more into the system compared to teachers in schools that used the LMS only for 
interactions with colleagues. Moreover, as soon as the teachers in schools with the family applica-
tion started the process of technology implementation, they logged into the system approximately 
1.5 more than teachers in schools connected only to their colleagues two years later – during the 
third year of implementation. 

Table 3 shows results of the analysis of variance for the effect of the implementation time, use of 
family application, and the interaction between the two variables on the number of teacher logs 
into the system. 

Table 3: The influence of implementation time, communication with families,  
and their interaction on the number of teacher logs into the system 

Factor F df p η2 
Implementation time 78.15 2,798 < .001 .09 
Communication with families 78.02 1,799 < .001 .09 
Interaction 8.57 2,798 < .05 .03 

 

As can be seen from the data, statistically significant main effects were found for the LMS im-
plementation time, online communication with families through the system, as well as significant 
interaction between the two variables. Teachers in schools that used both staff and family applica-
tions logged significantly more into the system compared to teachers in schools that used the staff 
application only. Post-hoc test showed that the increase in teacher logs into the system continued 
in schools with the family application during all the period of investigation (p's < .001), while in 
schools without the family application significant increase occurred only from the first to second 
year of implementation (p < .001), but not from the second to third year of technology adoption 
(p > .98).    

Interactivity as the Percentage of the Daily Data Entered by 
Teachers into the System  
Regarding the first research hypothesis, the ANOVA Repeated Measures test showed a statisti-
cally significant effect of implementation time on the percentage of the daily data entered by 
teachers into the system, F(2, 498) = 6.81, p < .001, η2 = .03. Post-hoc tests showed significant 
increase only from the first to second year of LMS implementation (on average 74.12 and 78.95 
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percents of daily data entered respectively, p < .05), but not from the second to third year of tech-
nology adoption (82.09 percent in average, p < .17).   

Concerning the second research hypothesis, Table 4 shows comparisons between the number and 
percentage of teacher entering daily data versus the number of teachers logging into the system – 
separately for teacher in schools with and without the Mashov family application.  

Table 4: Comparison between the logging and data entering for teachers  
in schools with and without the Mashov family application 

Comparing logging and data entering  Staff and family  
applications  

Staff application 
only   

Number of teacher logs 660 141 
Number of teacher data entering  454 46 
Percentage of teacher data entering 68.8% 32.6% 

 

As can be seen, the percentage of teachers who actively interacted with their colleagues by enter-
ing data on a daily basis into the system was twice as high in schools that implemented both staff 
and family applications compared to teachers in schools that implemented staff application only.   

Table 5 shows the average percentages and standard errors for the daily data entered by teachers 
into the system during the three years of LMS implementation, for teachers in schools implement-
ing staff and family applications versus teachers in schools implementing staff LMS only.  

Table 5: The percentage of the daily data entered by teachers into the system  
for schools with and without the Mashov family application 

Period of daily data 
entering 

Teachers implementing staff 
and family applications         
(n = 454): Means (SE) 

Teachers implementing 
staff application only        
(n = 46): Means (SE) 

First year 75.76 (1.17) 57.85 (3.64) 
Second year 79.70 (2.35) 71.46 (4.39) 
Third year 83.20 (2.37) 71.08 (4.45) 

 

As can be seen from the table, although the staff was required to enter the data into the LMS on a 
daily basis and school principals could easily supervise if teachers carried it out, still teachers in 
schools implementing both the staff and family applications during the first year of usage entered 
a higher percentage of the daily data into the system compared to teachers in schools implement-
ing the staff application only two year latter, during the third year of investigation.  

Table 6 presents results of the analysis of variance for the effect of the implementation time, use 
of family application, and the interaction between these two variables on the percentage of data 
entered by teachers into the system on a daily basis.  

Table 6: The influence of implementation time, communication with families,  
and their interaction on the percentage of daily data entered by teachers into the system 

Factor F df p η2 
Implementation time 4.35 2,497 < .05 .03 
Communication with families 6.18 1,498 < .01 .03 
Interaction 0.83 2,497 n.s. .00 

 

As can be seen, statistically significant main effects were found for the time of implementation 
and for the communication with families using the Mashov LMS. Teachers in schools who com-
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municated online with students and their families through the Mashov family application entered 
significantly more daily data into the system compared to teachers in schools implementing the 
staff LMS only. The interaction between the period of implementation and communication with 
families was not statistically significant.    

Interactivity as the Number of Messages Sent by Teachers to 
Their Colleagues through the System 
Concerning the first research hypothesis, the ANOVA Repeated Measures test showed a statisti-
cally significant main effect of implementation time on the number of messages sent by teachers 
to their colleagues through the system, F(2, 580) = 113.55, p < .001, η2 = .25. Despite the pure 
voluntary nature of this activity and inability of school principals or colleagues to recognize the 
number of messages sent by other teachers, post-hoc tests showed significant increase in the av-
erage number of messages sent by teachers to their colleagues through the system during all three 
years of investigation (30.63, 73.35, and 118.77 messages on average, p's < .001).  

Regarding the second research hypothesis, Table 7 shows comparisons between the numbers and 
percentages of teacher sending messages to their colleagues versus the number of teacher logging 
into the system, separately for teacher in schools with and without the Mashov family application.  

Table 7: Comparison between the logging and message sending  
for teachers in schools with and without the Mashov family application 

Comparing logging and message sending Staff and family 
applications         

Staff application 
only   

Number of teacher logs 660 141 
Number of teacher message sending 509 73 
Percentage of teacher message sending 77.1% 51.8% 

 

As can be seen, the percentage of teachers who actively interacted with their colleagues by send-
ing messages through the system was significantly higher in schools implementing both staff and 
family applications compared to teachers in schools adapting the staff application only.   

Table 8 presents means and standard errors for the number of messages sent by teachers to their 
colleagues through the system, separately for teachers in schools using both the staff and family 
applications versus teachers in schools implementing the staff application only.    

Table 8: The number of messages sent by teachers to their colleagues through the system 
presented separately for schools with and without the Mashov family application 

Number of messages 
sent to colleagues 

during: 

Teachers implementing staff 
and family applications         
(n = 509): Means (SE) 

Teachers implementing 
staff application only       
(n = 73): Means (SE) 

First year 32.85 (1.91) 15.16 (4.4) 
Second year 76.83 (4.53) 49.07 (3.95) 
Third year 127.44 (3.12) 58.30 (4.45) 

 

As can be seen from the data, the number of messages sent by teachers to their colleagues in 
schools that used both staff and family applications was higher compared to teachers in schools 
that used the staff application only.   
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Table 9 shows results of the analysis of variance for the effect of implementation time, use of 
family application, and the interaction between these two variables on the number of messages 
sent by teachers to their colleagues.  

Table 9: The influence of implementation time, communication with families,  
and their interaction on the number of messages sent by teachers to their colleagues 

Factor F df p η2 
Implementation time 30.78 2,579 < .001 .06 
Communication with families 10.72 1,580 < .001 .04 
Interaction 4.80 2,579 < .05 .03 

 

As can be seen from the data presented, statistically significant main effects were found for the 
LMS implementation time, online communication with families through the Mashov system, as 
well as a significant interaction between the two variables. Teachers in schools that used both 
staff and family applications sent significantly more messages to their colleagues through the sys-
tem compared to teacher in schools that used the staff application only. Post-hoc test showed that 
in schools without family applications significant increase in the number of messages sent by 
teachers to their colleagues occurred only from the first to second year (p < .001), but not from 
the second to third year of implementation (p > .58), while in schools in schools with family ap-
plication the increase in the number of messages sent by teachers to their colleagues continued 
during all the period of investigation (p's < .001).   

Discussion  
The purpose of this study was to examine different forms of online interactions among teachers 
during implementation of new technology – Mashov LMS – in Israeli secondary schools, in order 
to contribute to the conceptual understanding of implementing technological change in educa-
tional institutions. (1) Based on the Diffusion of Innovation Theory (Rogers, 2003), it was hy-
pothesized that the implementation time would positively influence all three measures of the in-
teractivity (i.e., logging into the system, reporting data on a daily basis, and sending messages to 
colleagues). (2) Based on the approach of implementing changes at schools by expanding the cir-
cles of interaction and integrating all stakeholders (Fuchs, 1995), it was hypothesized that open-
ing the possibility for online interactions with students and their parents would augment all three 
measures of interactivity among the teachers themselves. Both hypotheses were supported for all 
three measures of interactivity.   

Concerning the interactivity measured as teachers logging into the system, consistent with the 
first research hypothesis and the Diffusion of Innovation Theory (Rogers, 2003), the findings 
showed that implementation time influenced the number of teacher logs into the system that in-
creased during all three years of investigation. According to the second hypothesis, teachers who 
interacted online with students and their parents logged more into the system compared to teach-
ers in schools using the LMS only for the staff interactions. Moreover, the increase in teacher logs 
into the system continued in schools using the family application during all the period of investi-
gation, while in schools without family application the increase in teacher logs stopped after the 
second year of implementation. The results are consistent with Fuchs's (1995) framework and 
Bowyer, Gerard, and Marx’s (2008) findings that conclude the role of stakeholders in incorporat-
ing technology within organizational everyday practices is an important step towards the effective 
and successful implementation of technology. This result is especially interesting taking into con-
sideration that teachers in schools implementing the LMS for staff only were on average younger 
compared to teachers in schools using both the staff and family applications. It seems that consis-
tent with Rogers's (2003) general claim concerning irrelevance of the age to technology adoption, 
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the teacher age was irrelevant for successful adoption of LMS technology in educational institu-
tions.   

Regarding the interactivity as the percentage of daily data entered by teachers, consistent 
with the first research hypothesis, implementation time influenced the percentage of daily data 
entered by teachers into the system. However, the increase in the percentage of the daily data was 
found only from the first to second year of LMS implementation. Entering data on a daily basis is 
a required action; it seems that its implementation was influenced by transparency of the action 
and easy supervision by school principals. The adoption of technology in the organizational set-
tings may add new variables influencing on participant online behavior that are not covered by 
the more generic Diffusion of Innovation Theory (Rogers, 2003). According to the second re-
search hypothesis, although the staff was required to enter the data into the LMS on a daily basis 
and school principals could easily supervise if teachers carried it out, teachers in schools commu-
nicating online with students and their families through the system entered significantly more 
daily data compared to teachers in schools implementing the staff LMS only. This finding is con-
sistent with the approach of implementing changes in schools by expanding circles of interaction 
(Fuchs, 1995) and including all stakeholders into the adoption process (Bowyer et al., 2008). It 
seems that, in addition to the external motivation based on the supervision by school principal, 
the transparency of the data to real target audience – students and families – gives additional in-
ternal stimuli for teachers to enter data into the system on a regular basis.    

Concerning the interactivity as the number of messages sent by teachers to their colleagues 
through the system, according to the first research hypothesis, implementation time affected the 
number of messages sent by teachers to their colleagues. Despite the pure voluntary nature of this 
activity and inability of school principals or colleagues to recognize the amount of correspon-
dence sent by other teachers, findings showed an increase in the number of messages sent by 
teachers to their colleagues through the system during all three years of investigation. This find-
ing is consist with the Diffusion of Innovation Theory (Rogers, 2003), as well as with the data 
presented by Peled, Kali, and Dori (2007). According to the second hypothesis, teachers in 
schools that used both staff and family applications sent significantly more messages to their col-
leagues through the system compared to teacher in schools that used the staff application only. 
Moreover, in schools without family application, the significant increase in the number of mes-
sages sent by teachers to their colleagues stopped after the second year of implementation, while 
in schools with family application the increase in the number of messages sent by teachers to their 
colleagues continued during all the period of investigation. This finding is consistent with the 
theoretical approach (Fuchs, 1995) and empirical findings (Bowyer et al., 2008) of previous stud-
ies regarding the importance of interactions with stakeholders, such as students and their parents, 
during the implementation of change. Because this activity is voluntary, non-transparent to school 
principal and colleagues, and does not affect student performance, the number of messages sent 
by teachers to their colleagues serves as a "pure" measure of interactivity derived mostly from 
internal motivational sources. It seems that teachers in schools implementing both staff and fam-
ily applications have more issues to discuss online with their colleagues through the system com-
pared to teachers in schools using the staff application only.     

A further aim of this paper was to provide some insights of the decisions behind good practices 
that may contribute to the discussion and reflection on technology use in educational settings. The 
results of the study showed that schools successfully assimilated the Mashov LMS into their 
school-culture. We refer to the term “assimilation of LMS use into school culture” in order to de-
scribe the situation showed by the results of this study, in which, aligning with the school's vision, 
almost all teachers are frequently logging into the system, entering data regarding their lessons, 
student performance and behavior events, and maintaining online communication with their col-
leagues.  
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Fishman, Marx, Blumenfeld, Krajcik, and Soloway (2004) suggested that effective implementa-
tion of technology in educational settings requires teachers and principals to embrace technology 
into the school culture and revisit the school's vision. This re-thinking process and reshaping a 
school's vision for incorporating technology are important regarding the success of the implemen-
tation process (Bowyer et al., 2008). Previous research showed (Peled et al., 2007) that school 
principals play a key role in this process. Peled et al.'s study showed that principals who convey 
the message that technology serves as an integral part of the school practices and supports teach-
ers in the implementation process, both in a personal manner and organizational levels, motivate 
teachers to take growing responsibilities related to technology incorporation into their everyday 
practices. It seems that the Mashov LMS meets the organizational requirements of school princi-
pals by instantly conveying all school pedagogical information and giving the possibility to easily 
extract this information from different perspectives and in different levels (e.g., data of individual 
student, groups, classes, whole school, subject-matter, teacher, team, etc.). These features lead to 
the strong support of school principals for implementing the LMS in their institution. In addition 
to the external push, teachers quickly learn to extract information about their classes, subject-
matter groups, etc., and use this information for their own educational benefits. Research showed 
that in order to achieve long-term technology adaption in schools, bottom-up and top-down proc-
esses should be combined (Shamir-Inbal et al., 2009). This combination of external support and 
understanding of internal benefits for teacher leads to the successful implementation of Mashov 
LMS in the personal and organizational levels. Teachers play a key role in establishing the 
change and implementing the technology, while technological support is provided by the Mashov 
design team, and the endorsement and support are provided by school authorities.  

Conclusion 
This study examined online interactions among teachers during implementation of new technol-
ogy – Mashov LMS – in Israeli secondary schools. Both study hypotheses were supported. (1) 
Consistent with the Diffusion of Innovation Theory (Rogers, 2003), findings showed that imple-
mentation time positively influenced all three measures of interactivity (i.e., logging into the sys-
tem, reporting data on a daily basis, and sending messages to colleagues). However, for transpar-
ent and supervised type of interactivity – reporting data in a daily basis – the process of adoption 
ended after the second year, while for two other types of interactivity the increase in use contin-
ued during all the period investigated in this study. This difference suggests that the adoption of 
technology in organizational settings may be influenced by additional variables not covered by 
the generic Diffusion of Innovation Theory. (2) Consistent with the approach of implementing 
changes in schools by expanding circles of interaction and including all stakeholders (Fuchs, 
1995), it was found that the possibility for online interactions with students and their parents 
augments all three forms of the interactivity among teachers measured in this study. It seems that 
teachers in schools implementing both staff and family applications have more reasons to log into 
the systems, more motivation to exchange pedagogical information on a daily basis through the 
system, and more issues to discuss online with their colleagues compared to teachers in schools 
using only the staff application. Therefore, we recommend to schools administrators and LMS 
designers to take into consideration the importance of educational institution stakeholders – stu-
dents and their families – partaking in the implementation of the technological change.     
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