Implementing digital tools in schools- balance between technology and health
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Abstract
The use of digital technology among children and adolescents has increased in recent years and spread to the education environment. Accordingly, schools in Israel and all over the world are integrating end-user devices such as a laptop, tablet and smartphone as learning tools, as part of ICT (Information and Communication Technologies) programs. Alongside of the advantages of digital technology, some concerns regarding the potential health effects of this use has been raised. These concerns are especially relevant to children and adolescents who are generally considered to be at higher risk of developing health adverse outcomes following various exposures than adults. To date, despite numerous studies on the topic, there is still no clear and scientifically-based conclusions of the possible implications of the use of digital technology. Striking a balance between the education system's commitment to student's health, and the desire for advancement and integration of digital technology in the learning programs, is at the heart of this article.
The current survey, conducted among education and health ministries in selected countries around the world, aimed to assess the extent of implementation of programs using end-user communication devices as an educational tool in schools, whether the health aspect of this use is taking into account and whether there is a dialog between the relevant ministries regarding these aspects. 
The data shows that there is use of end user devices as an educational tool in schools in many countries which as part of a national ICT program or as a local school decision. Regarding the question of the consideration of  health aspect, in 18 centers out of 24 examined, no national guidelines for educated use of end-user communication devices as an educational tool have been found. Half of all respondents mentioned that such guidelines if exist- are determined at local level (municipalities or schools). About a third of the respondents noted the Ministry of Health's position that there is no risk in use of Wi-Fi network in schools and therefore there are no guidelines. In addition, no ministerial collaboration 
have been found for dealing with health aspects of digital technology. Israel is a unique case in this regard, as there are activities to consider the health and educational aspects in collaboration between the ministries of Education, Health and Environmental Protection and to implement national guidelines accordingly. 
The COVID-19 outbreak has posed significant challenges across the globe. Children's use of digital technology for online learning increased significantly, and further emphasized the need to take into account the health implications of the use.
Setting a policy for integrating technologies into the education system requires a balance between the benefits of using advanced technologies and protection of student health while collaborating with the relevant government ministries.
Introduction

The use of digital technology among the general population and in particular among children and adolescents has increased dramatically  in recent years since the first mass-produced smartphone, the iPhone, was introduced 

in 2007 and the first mass-produced tablet, the iPad, was introduced in 2010 
Children use technology - in a wide range of devices and use options such as surfing the internet, message sending and receiving, social network browsing, listening to music, access to emails and games (1). According to results from the 2015 cycle of the Programme for International Student Assessment (PISA), (2) 61% of 15-years old

students, on average across OECD countries reported that they accessed the internet for the first time when they were younger than 10 and that on a typical weekday they spend more than two hours on line after school.  A study performed in the USA in 2019 has shown that on average, 8-12 year olds have been using screens (not for educational purposes) more than 4.5 hours a day and 84% of 13-18 year old reported having a smartphone compared to 67% in 2015 (3). Some studies claim that preschool children are exposed to a digital device before being exposed to a book (4).
In Israel, too, the rate of digital technology use in general and of smartphones in particular is extremely high. According to the NCC (Israel National Council for the Child) annual report "Children in Israel, 2015", 83% of children aged 8-15 years use a smart phone (5). According to a survey from 2019, the average age for receiving the first smartphone is 10 and the average screen time is 4 hours a day (6).
The increase in the use of communication technologies has also spread to the education environment. The introduction of access to knowledge through rapid communication technologies in all schools throughout the world was set in 2003 as an educational goal by the International Communication Union (ITU) (7). Accordingly, schools around the world, including Israel, are integrating end-user devices such as a laptop, tablet and smartphone as a learning tool, as part of ICT programs (8,9). However, there are differences among the countries at the digitized level of schools, measured in part by the speed of internet surfing, the ratio of students to computer, access to digital content and virtual learning environment. The two most popular models of digital learning in schools are 1:1 - "A device for each student”, in which the school provides each pupil with a device free of charge, and BYOD – Bring Your Own Device – the pupil uses his personal device for learning. (9). In a study conducted in 25 European countries, 75% of the 3,600 schools that responded to the questionnaire had a policy that allows the student to use his/her personal learning device (10). According to a European Council report from 2019 on digital technology in schools, among 31 countries around the world, the smartphone is the most common digital device for educational purposes (11).
In Israel since 2011, the National Information and Communication Technologies (ICT) Program has been implemented in schools. Within the program, there are schools that integrate the use of laptops and tablets for pedagogical activities.
 Along with the advantages of digital technology use for educational purposes, there are also concerns about potential health effects of this usage, particularly regarding children and adolescents whose brains are still developing and have longer life expectancies.

In 2011, The World Health Organization classified radiofrequency radiation emitted from cell phones as a “possible carcinogen in humans”(Group 2B)(12). Considering the scientific uncertainty regarding the health effects of the radiation emitted from cellphones, many organizations around the world, including the Israeli Ministry of Health, have recommended adopting the precautionary principle especially regarding children and adolescents. The precautionary principle takes the "better safe than sorry" approach and calls for measures in the event of a potential risk without waiting for the final results of the scientific research.
Since then, the discussion of the effects of cell phones and digital media on people in general and on children and youth in particular has expanded and now includes a concern of variety of physical, social and psychological effects (that are not necessarily associated with the radiation exposure) such as: weight gain, addiction, depression, sleep disorders and behavioral problems (distraction), vision problems, cognitive and orthopedic effects (ergonomic issues) (13,14,15,16, 17).
To date, despite numerous studies on the subject, it is not possible to reach a clear and scientifically based conclusion about the overall implications of the use of digital technology on children.
Considering the fact that in most developed countries there is a compulsory education law, students in the education system are a capture audience and therefore, the system has a moral obligation to protect their health. This must be taken into consideration when exposing students to non- ionizing radiation emitted from digital technology and to other health implications as mentioned above.
The fact that it is an uncertain health risk and that it is an environmental issue related to a number of government ministries, makes it difficult to determine policy in the field
Setting a policy for integrating technologies into the education system requires a balance between the benefits of using advanced technologies and protection of student health while collaborating with the relevant government ministries.
The purpose of this survey conducted among selected education and health ministries in several countries was to assess: 1. To what extent there is use of end – user devices as educational tool in schools 2 Whether the health aspect of this use is taken into account and 3. Whether there is a dialogue between the relevant government ministries regarding this aspect.
Methods

The target participants of the survey included representatives of education and/or health ministries of selected countries (referred as participating centers) with high level of digitation in schools. 

The survey was sent to thirty five selected countries: 15 European countries (Sweden, Switzerland, Austria, Spain, Netherlands, Belgium, Hungary, France, Germany, Denmark, Norway, Britain, Ireland, Estonia, and Finland), New Zealand,  two Federal countries (Canada and Australia) and 17 provinces/ states/ territories in the U.S.A(New York, Oregon, California, Maryland, Washington, Texas), in Australia  (Victoria, Tasmania, South Australia, Queensland, Northern Territory, New South Wales and Australian Capital Territory) and in Canada (Manitoba, Ontario, Alberta and British Colombia.) 
All centers participating in the survey are characterized by a high digitization parameters: low ratio of students to school computer (below the OECD average: 4.7 students per school computer) and/or a high rate of students using a computer for school learning (above the OECD average: 72% students using computers at school for learning). (18) 
Survey tool
The survey was based on self-reported questionnaires sent between November 2017 and March 2019 via e-mail to the ministry of education/ health according to an address that appeared on the websites of education and /or health ministries in the selected countries. If no response was received within three weeks from the first submission, the questionnaire was resubmitted. The questionnaire included a short  background introducing the implementation of digital technology in schools and question on the extent of using end- user devices as educational tool, existence of guidelines for educated use and
and  the dialog and  collaboration between the relevant ministries regarding health aspects of implementing digital learning programs in schools.
The Education Ministry Questionnaire included 5 open-ended questions:
1. Has your country implemented a BYOD or other program integrating end-user device use as an educational tool? If so, which end-user devices are in use in schools?

2. Is the use restricted to certain age groups?

3. Are there guidelines for educated use of end-user devices, for example keeping a distance from the device, turning off devices that are not in use, turning on flight mode, time limits? 
4. Are there any guidelines for Wi-Fi use in schools?

5. Do you face any objections from parents to the program because of student health concerns?

The Health Ministry Questionnaire included 2 open-ended questions:
1. Are there any guidelines formed by the Ministry of Health regarding educated use of end-user devices emitting NIR (Non-Ionizing Radiation) which are aimed for children (especially in schools)? 
2. Is there collaboration between relevant ministries in order to include health aspects related to NIR technology when implementing E-learning programs in schools? 
The results were analyzed as follow:
The answers were obtained in free text and were categorized into main categories (see Table No.1). Each center got a code. Some centers only referred to policy documents and it was necessary to scan the documents and examine the presence answers to the survey questions 
Findings

Of 35 centers to which the questionnaire was sent, information was received from 24 centers (68% response rate).

For 8 centers information was received from both ministries (Ministry of Education and Ministry of Health), for 9 centers from education ministries only and for 7 centers information was received from health ministries only (figure 1).
(Overall Information from education ministries was received from 17 centers and information from health ministries, from 15 centers. )
Figure 1: Description of the response to the survey
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All the centers reported that there is use of end user devices as an educational tool in their institutions in one form or another. 11 centers noted that there are no national programs for using end-user devices as an educational tool (it is not the center/ ministry decision) and that the decision on strategy for end-user devices use is taken at the local level of the municipalities or schools.

No restrictions were found regarding type of device and age of usage, and half of the respondents noted that it is a local decision. Six education ministries (of the 12 ) that answered the question on type- stated that the school determines which devices can be used and six education ministries noted that programs are not usually limited to specific devices (e.g. Laptop, iPad, tablet, smartphone, Chromebook). Of Nine Education Ministries that answered the question regarding age restriction on using end user devices, four reported that there are no restrictions on age and five centers noted that it is the decision of the local authority / school.

The majority of centers (18 out of 20 who answered the question on addressing the health aspect and setting guidelines for educated use), reported on lack of national-level guidelines, 13 centers mentioned that guidelines when exist- are determined at the local level and only one state answered that The Federal Ministry of Environment and the Federal Office for Radiation Protection provide information of scientific knowledge and make recommendations for appropriate use of mobile technology. In the latter case, schools role is to consider these recommendations and integrate them into the education program. As to guidelines for Wi-Fi use, nine centers noted that according to the available information, there is no evidence of risk in Wi-Fi exposure in schools and therefore there are no guidelines (some of them also noted that radiation from this is very far from recommended limit values).

Some centers added thattherewere measurementsofexposuresto radiofrequency (RF) fields from WiFi in schools and that exposures were very low.  In Ireland to address public concern at potential harmful effects of Electromagnetic Fields (EMF), including Wi-Fi, the Government published in 2007 a report which examined the health effects of exposure to electromagnetic fields and provided a summary of the available scientific research. Out of these centers, two centers noted that, although there view is that there is no risk in Wi-Fi exposure, they do  recommend to reduce exposure in schools e.g. by adopting לא ברור distancing the device from the body and placing the router away from where individuals might sit or work. One state emphasized that schools must take reasonable steps to ensure that staff and pupils are not exposed to health risks and safety by conducting a risk assessment and, if necessary, putting measures in place to minimize any known risk
As to parental resistance with regard to using end user devices in school for learning because of health concerns,  4  education ministries (of 7 that answered this question) noted that there have been minimal concerns raised by parents. 3 ministries reported  they receive from time to time correspondence from parents concerned about potential health risks due to Wi-Fi or the use of end user devices in schools. Students working manner (ergonomic) has also been mentioned by worried parents.
Finally, only two health ministries ( out of the six that answered the question) noted that they have a unique mechanism for inter-agency collaboration - beyond consultation - regarding health aspects of implementing digital learning programs in schools.
Discussion and conclusions 
Despite the widespread use of end- user communication devices as an educational tool in schools, no guidelines for educated use have been found at the national level.As to guidelines for Wi-Fi use in schools, there were centers that examined the health risk of the use, in the radiation aspect and even took measures and their conclusion was that according to the available information and the measurements, the exposure to RF fields from Wi-Fi equipment are extremely low, there is no evidence of risk and therefore there are no guidelines .No policies were reported regarding other health implications. In addition, no ministerial collaboration have been found for dealing with health aspects of digital technology besides consultation regarding the use of Wi-Fi. There are centers that noted that the Ministry of Education in accordance with the position of the Ministry of Health, according to which there is no risk in using Wi-Fi in schools and that present levels of WiFi exposure do not pose harm to students in schools.
A comparison with the Israeli agenda on the use of digital technology in school show a different situation. In Israel, health implications are discussed at various levels and are taken into consideration when determining policy of technology integration and use of end-use devices in schools. This policy follows the adoption of the precautionary principle and is determined through collaboration between various government ministries (education, health, environmental protection, science and more). Moreover, on 2015 an inter-ministerial committee was nominated by the ministry of education to evaluate the existing policy regarding radiation and safety in the schools and to update the guidelines if necessary. This collaboration aims to provide balanced solutions for integrating technology within the school setting, taking into account the health aspect and applying the precautionary principle. For example, in respect of Wi-Fi use in schools, the CEO's circular of the ministry of education noted various ways for reducing and minimizing exposure to radiation (such as limiting the number of hours and days that wireless network can be used according to the age of the student, installing a point for wired access in the teacher's standpoint, and prioritizing teaching through computer applications that do not require wireless networking) (19). On 2016 a Ministry of Education General Director Statement took effect regulating the use of end user devices such as laptop and desktop computers, tablets etc. by teachers and students for instructional, educational and assessment processes. As part of the guidelines for integrating end user devices, the directive set guidelines concerning the duration for which end user devices should be used for instructional and educational purposes, and the types of end user devices that are approved for use. Regarding the type of end user devices, the directive states that educational activities will be performed on computers or tablets and at this stage, the use of other end user devices, such as smartphones, etc., is not approved for educational activities until the ministry completes its evaluation of the subject. This  was based on the fact that the precautionary principle cannot be applied when it comes to a significant radiation source that is close to the body. 
Along with the technology integration  in learning Israel, there is also public debate on the use of the wireless network (Wi-Fi) in schools. In August 2012, the leaders of the national parents' association and other groups, appealed to the High Court of Justice against the Minister of Education and others, to instruct the Ministry of Education not to install or operate wireless internet networks in schools. The court has ruled that it did not find any cause to intervene in the Ministry of Education's Policy on the use of Wi-Fi in schools; according to the Court, such policy is a clear matter of professional expertise and it could not determine if the policy, upon which the CEO Circular is based, is unreasonable in such a way that would justify its intervention.
It should be mentioned that, although the survey findings did not contain national-level guidelines or concerns regarding potential health risks, international organizations addressed the need to consider the health aspect when digital technology is used by children.

A UNESCO (2013) Recommendation report for Policymakers regarding mobile Learning notes that there are concerns about potential health risks related to mobile technology use, including eye strain caused by the use of small screens and exposure to electromagnetic radiation. They recommended to "Stay abreast of research surrounding potential health risks associated with mobile technologies" (16). The European Commission in 2019 determined that one of the challenges of implementing personal devices for school learning is weighing the risks involved, including health risks (20). The OECD report of 2019 stated that In order to develop healthy attitudes towards children and technology, as well as comprehensive and well-informed guidelines, there is a need for more high-quality research in this field (21). 
The COVID-19 outbreak has posed significant challenges across the globe. School have been closed and children's use of digital technology for online learning increased significantly. The intensive use and the increase in screen time among chilldren  further emphasized the need to take into account the health implications of the use. WHO Guidelines about excessive screen use and gaming considerations during COVID19 has noted health risks arising from excessive screen time or gaming like-  replacing healthy behaviors and habits such as physical activity and sleep, harmful habits such as reduced sleep or day-night reversal, malnutrition, headaches, neck pain, etc.
Drawing up policy under conditions of uncertainty 

Translating scientific facts into policy is a very complex process especially under conditions of uncertainty which characterize the field of health and environment (22,23). Although the use of scientific information is a key factor in most policy models, numerous barriers can influence the use of scientific evidence to inform policy making; research that is not relevant or packed appropriately, knowledge gaps, uncertainty and lack of sources of support and incentives for scientists ( 23,24,25). The uncertainty of the health effects of non-ionizing radiation, as well as the health effects of the use of digital technology by children makes it difficult for centres to translate this risk into practical guidelines. This difficulty is intensified by the rapid pace of technological development and its increasing presence in everyday life, including at school. במיוחד נוכח יתרונות השימוש בטכנולוגיה ככלי לימודי בבית הספר והנגישות למכשירים השונים There are different strategies dealing with uncertain risk (26). Some believe that no action should be taken until more solid and definite data on health effects will accumulate. An alternative strategy is through the immediate application of the precautionary principle. An international review published in 2011 on the use of cell phones in the general population (27) revealed that most countries have adopted the precautionary principle as a guideline by using recommendations and instructions, regulations and legislation. For example- guidelines calling for reducing the exposure to radiation emitted from cell phones, while preference for technology that does not emit radiation and removal of radiation sources from the body and especially

From the head ( using a speaker, headphones and text messages). In any case, from the survey data we conducted, it does not appear that there is an extension to this reference to the introduction of the use of technological means in schools.
Our findings showed that בכל הקשור להטמעת תכניות תקשוב בבתי ספר במרבית המדינות countries have explored the possible health risk posed by the school Wi-Fi network in the radiation aspect but as for the use of the end -user devices, there were limited reference (( התייחסותto health implications. This can be explained by different risk perception of using the Wi-Fi network in schools than that of use of end-users devices, leading to differences in policy makers' attitudes about the health aspect in both cases. Studies examining risk perception for non-ionizing radiation sources have found that there are differences depending on the radiation source (28,29). Personal radiation sources such as cell phones and microwave appliances were perceived as less dangerous than environmental sources for communal use, such as power lines and antennas. A study that was conducted in Israel and reviewed appeals to courts found that there was public opposition to placing and operating base stations, as opposed to almost lack of legal proceedings in respect to personal devices such as cell phones (30). In respect to public risk, the element of control and choice affects the perception of the risk :In cases of forced exposure, such as base stations and power lines, the risk is perceived to be higher, unlike in cases of personal exposure, such as cell phones, where the risk perception is low (31). A low risk perception is also associated with the benefits and convenience of use of the device. It has been found that people who use their cell phones frequently perceive it as less hazardous than those who use it less (32). This behaviour can also be explained by the Affect Heuristic. When people see the benefits of technology and have a pleasant feeling about it, they will evaluate the risk as lower than when they have a negative or less positive feeling about the technology.

Difference in risk perception can explain parental responses as well. As shown in the survey, parental resistance to the use of end-user devices was low, compared to known existence of base stations or power lines near educational institutions, as well as with regard to the Wi-Fi network that sometimes raises concerns among parents (in Israel, even a petition to the High Court has been filed (33)). In order to promote the health aspect in the process of establishing policy under conditions of uncertainty and in view of the public's and policy makers' risk perceptions, explaining and presenting the complete and up-to-date information are needed. In various studies, it has been proposed to make scientific knowledge accessible to the decision-making process and to mediate it to various audiences - decision makers and the general public (23, 34, 35). In addition, since there are different levels of research certainty regarding the health effects of digital technology use by children and a need to formulate policy on the subject, further research in the field is needed.

Inter-ministerial cooperation in decision making of health promotion

Health and environmental issues are essentially inter-ministerial issues involving the responsible (סמכויות) of some government ministries. The fact that a number of regulators control the same field (regulatory decentralization) and the lack of teamwork between government ministries may lead to suppression of health considerations in the policy-making process (36). Such exclusion of health considerations in decision-making in government ministries on health and the environment, as observed in the current survey, may be partially caused by the fact that health issues are promoted in a system other than the health system, due to economic considerations and the absence of inter-ministerial mechanisms requiring inclusion of the health sector in decision-making (37). 
Policy making in the field of Introduction of advanced technologies into the educational system for educational needs, requires a balance between the benefits of using advanced technologies and protection of student health while collaborating with the relevant government ministries. Pleae insert the word multidisplinary 
One way of promoting health issues in establishing public policy through collaboration is the "Health in all policies" approach. This approach takes into account health issues across sectors, systematically, and seeks to collaborate and prevent adverse health effects in order to improve the public health and health equity. There are different models for health inclusion in any policy such as inter-sectoral collaboration to promote specific health issues, inter-ministerial committees, inter-sectoral working groups, and a joint budget (38). An example of a health issue that "fell between the cracks" in Israel is the use of tanning beds. Although exposure to UV radiation is a certain risk, only in recent years many centres have begun to impose restrictions on the use of various tanning facilities, especially for young people under 18. The very fact that this field is under the authority of a number of government ministries (the Ministry of Economy, the Ministry of the Environment), and that economic and commercial interests are involved, led to the fact that it took a while to move from risk to determining policy and legislation in this field. In 2011 Israel initiated a national plan for improving health and quality of life in an inter-ministerial effort to address the obesity problem (Israel National Program for Active and Healthy Living "Efsharibari"). This program has many "health in all policies" characteristics. The program includes joint planning, implementation and funding between the ministries - the Ministry of Health and the Ministry of Education. It should be noted that within the program, one of the issues raised for promoting health habits is reducing screen time. This is a possible example of considering health implications from the use of end user devices by children in a national program as part of an overall health policy.
The current survey has a number of limitations. Participating countries were not selected randomly, only developed countries were selected, and it is not clear how representative these countries are. In addition, the answers were provided by government ministries, but the policy as it emerges from the survey, is set at the local level, therefore it is necessary to expand the survey also to the local level in order to get a more  תמונת מצב מדויקת   Nevertheless, the survey illustrates the problem of establishing health policy in the field of implementation of technology with which safety is unclear. The use of technology by children and adolescents  had expanded to all aspects of life and spread to the education environment.  During the COVID-19 pandemic, schools were closed, and the use of digital technology - for both leisure and online learning - increased significantly, and was even forced due to the closure requires.  All this raises and emphasizes the need and importance of establishing a policy balanced between technology with its benefits and protection of student's health. 
References
1. Lenhart A. Teens, Social media technology overview 2015. Pew Research center. 2015 April.
2. Organization for Economic Cooperation and Development: OECD (2017). PISA 2015 results (volume III): Students’ well-being. Paris, France: Author. doi:10.1787/9789264273856-en

3. Rideout V, Robb, M. B. The Common Sense census: Media use by tweens and teens. San Francisco, CA: Common Sense Media; 2019.
4. Hopkins L, Brookes F, Green J. Books, bytes and brains: The implications of new knowledge for children's early literacy learning, Australian Journal of Early Childhood. 2013; 38(1), 23–28.
5. Israel National Council for the Child (2015), annual report "Children in Israel", Jerusalem, Israel National Council for the Child.

6. Bezeq (2020), Digital life: Annual report (2019-2020). Retrieved from: https://media.bezeq.co.il/pdf/internetreport_2019.pdf
7. International Telecommunications Union, World Telecommunication/ICT Development Report 2010: Monitoring the WSIS targets, a mid-term review. 2010. available at: http://www.itu.int/dms_pub/itu-d/opb/ind/D-IND-WTDR-2010-SUM-PDF-E.pdf
8. Attewell J.  BYOD bring your own device: a guide for school leaders. European Schoolnet, Brussels, Belgium Student Guidelines Georgetown ISD Bring Your Own Device (BYOD). 2015 

9. Schuler C, Winters, N, West, M. The future of mobile learning: Implications for policy makers and planners. Paris: UNESCO; 2012.

10. Colin, J-N. The School IT Administrator Analysing the profile, role and training needs of network administrators in Europe’s schools. European Schoolnet; 2015.

11. European Commission. 2nd survey of schools: ICT in education 2019- Objective 1: Benchmark progress in ICT in schools. Final Report. Luxembourg: Eueopean Commission; 2019.
12. IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. Non-ionizing radiation, Part 2: Radiofrequency electromagnetic fields. IARC Monogr Eval Carcinog Risks Hum. 2013; 102:1-460

13. Graafland  J.H. New Technologies and 21st Century Children: Recent Trends and Outcomes; OECD Publishing: Paris, France, 2018. https://doi.org/10.1787/e071a505-en.

14. Gottschalk F. Impacts of technology use on children: Exploring literature on the brain, cognition and well-being, OECD Education Working Papers, No. 195, 2019. OECD Publishing, Paris, https://doi.org/10.1787/8296464e-en.
15. Schleicher A. Children, technology and teaching,  in Helping our Youngest to Learn and Grow: Policies for Early Learning. 2019. OECD Publishing, Paris, https://doi.org/10.1787/f21353a9-en
16. United Nations Educational Scientific and Cultural Organization UNESCO policy guidelines for mobile learning (2013)

17. Merga M. K. Bring your own device: Considering potential risks to student health. The Health Education Journal. 2016; 75(4), 464-474.
18. OECD. Students, Computers and Learning: Making the Connection, PISA, OECD Publishing; 2015. http://dx.doi.org/10.1787/9789264239555-en 

19. Ministry of Education Directorial circular entitled "Introduction of Communications Equipment and end-user-devices at schools – Health and Safety Considerations (Hebrew) (10/2013, paragraphs 3.6-11).
20. European Commission ,2nd survey of schools: ICT in education, Objective 2: Model for a highly equipped and connected classroom, Final report, (2019)

21. OECD, Impact of technology use on children: exploring literature on the brain, cognition and well-being (2019)
22. Gidron T, Fischhendler I. Science, Policy and Uncertainty: The Role of Scientists in Shaping Environmental Policy in Israel. Jerusalem: Floersheimer Studies; 2010.
23. Brownson  RC, Chriqui, J F, Stamatakis, K A. Understanding Evidence-Based Public Health Policy. American Journal of Public Health. 2009;  99(9), 1576–1583. http://doi.org/10.2105/AJPH.2008.156224
24. Cairney P, Oliver K, Wellstead A. To bridge the divide between evidence and policy: reduce ambiguity as much as uncertainty. Public Adm Rev. 2016; 76(3):399–402.

25. Ellen ME, Lavis JN, Sharon A, Shemer J. Health systems and policy research evidence in health policy making in Israel: what are researchers’ practices in transferring knowledge to policy makers? Health Res Policy Syst. 2014 Dec;10:12:67.

26. de Jong A, Wardekker JA, van der Sluijs JP. Assumptions in quantitative analyses of health risks of overhead power lines. Environ Sci Policy 2012;16:114–121

27. Sagi, O. I., Sadetzki, S. (2011). [Determining health policy for sensible mobile phone use--current world status]. HAREFUAH, 150(3), 216-220, 306.
28. Van Dongen D, Smid T, Timmermans DRM: Perception of health risks of electromagnetic fields by MRI radiographers and airport security officers compared to the general Dutch working population: a cross sectional analysis. Environ Health. 2011; 10: 95-10.1186/1476-069X-10-95.

29. Pradhan R, Sagar M, Pandey T. et al. Consumer health risk awareness model of RF-EMF exposure from mobile phones and base stations: An exploratory study, Int Rev Public Nonprofit Mark . 2019; 16: 125. https://doi.org/10.1007/s12208-019-00222-6
30. Ayal A, Hareuveny R. Legal Attacks on Cellular Radiation: How Procedure is Preferred to Substance Yet Fails, HaMishpat Law Review, Vol 21 (Special Issue - Environmental Law), pp. 47-66, December 2015. (In Hebrew)
http://hamishpat.colman.ac.il/files/02_2016/02-21-HareuvenyEyal.pdf
31. Dongen D, Claassen L, Smid  T, Timmermans D. People’s responses to risks of electromagnetic ‑elds and trust in government policy: The role of perceived risk, bene‑ts and control. Journal of Risk Research. 2013; 16(8), 945–957. doi:10.1080/13669877.2012.761270

32. Siegrist M, Earle TC, Gutscher H, Keller C. Perception of mobile phone and base station risks. Risk Anal. 2005; 25:1253-64

33. Supreme Court petition 6269/12 – National Parents' Association and others vs the Minister of Education, the Minister of Health and the Minister of Environmental Protection.
34. Cvitanovic C, Hobday A.J, van Kerkhoff L, Wilson S.K, Dobbs K, Marshall N.A. Improving knowledge exchange among scientists and decision-makers to facilitate the adaptive governance of marine resources: A review of knowledge and research needs. Ocean Coastal Manage. 2015; 112, 25–35, doi:https://doi.org/10.1016/j.ocecoaman.2015.05.002
35. Woolf  SH, Purnell  JQ, Simon  SM,  et al.  Translating evidence into population health improvement: strategies and barriers.  Annu Rev Public Health. 2015;36:463-482

36. Ayal A, Perez O, Iser-Itzik T. Regulation under condition of decenteralization: Collision or Synergy and a view to the regulatory reality in Israel, in Regulation (David Levi-Faur, Yishai Blank & Roy Kreitner), Tel Aviv, Tel- Aviv University (In Hebrew(
37. Negev, Maya, (environmental health policy - challenges at the government level) (May 8, 2016). אקולוגיה וסביבה 6(2), יוני 2015. Available at SSRN: https://ssrn.com/abstract=2777115
38. Kranzler Y, Davidovitch N, Fleischman Y, Grotto I, Moran DS, Weinstein R. (2013). A health in all policies approach to promote active, healthy lifestyle in Israel. Israel Journal of Health Policy Research. 2013; 2:16.

�לא נצפו שיתופי פעולה בינמשרדיים- האם זה הביטוי הנכון?


�המכשיר החכם הראשון שהומצא היה אייפון שהדור הראשון שלו הוכרז בשנת 2007, בשנת 2010 הוכרז הגלקסי S ("גלקסי 1") - הסמארטפון המתחרה של סמסונג לאייפון.


אולי לשנות -לטלפון חכם הראשון בלי לכתוב את שם החברה.
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�Impact of mobile digital devices in schools, Centre for education Statics and evulation. Department of Education, NSW, Australia (12/2018)





