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Technical Information About Sensor Motes[footnoteRef:2] [2:  http://www.memsic.com/userfiles/files/Datasheets/WSN/telosb_datasheet.pdf] 

MEMSIC’s TelosB Mote (TPR2420) is an open-source low-power (2 AA batteries) platform designed to enable experimentation for the research community. It has USB programming capability, an IEEE 802.15.4 radio with integrated antenna, and 1MB flash memory. The TelosB platform was first developed University of California at Berkeley. It is compatible with the open-source TinyOS distribution[footnoteRef:3].  [3:  www.tinyos.net ] 



Raw Mote Data
At the beginning of the deployment we programmed the motes and gave a unique id number to each and every one of them. During the deployment the motes wake up in every twenty seconds and communicate with all other motes they can and record the id numbers of these motes to their flash memory. At the end of the deployment we downloaded the data on the motes by using their USB communication ports. The resultant files are log files with a format shown in the following figure. This log file belongs to a specific mote (source mote) and each line corresponds to a communication between this mote and one another mote (partner mote). The columns are partner mote id, time tick of the partner mote, signal strength, and time tick of the source mote, respectively. Time ticks are measured in multiple of 20 seconds, hence 3 ticks would make one minute. Also, in some motes it is possible to see some synchronization errors, namely different time ticks for source and partner mote. These discrepancies, although not significantly affecting our analyses, are reduced to minimum by assigning some specific motes (the motes with id numbers at the nine thousands) synchronizer roles. These are typically the stationary motes we put into each room and open space at schools. Whenever a mote communicates with the synchronizer mote it updates its time tick accordingly. In order to reduce the data load on the mote’s processor and memory we discarded all the packets with a signal strength less than the value corresponding to approximately an interaction at 3 meters, namely 220.
[image: ]
In order to accommodate the amount of interaction between the motes (and hence the individuals carrying them) we used a weighted (also known as valued) network model. The social contact network data is obtained by processing these raw files in the following way: The interactions between the motes for the whole deployment (typically from the first class early in the morning to the last afternoon class) are combined together to calculate the amount of interactions in time ticks (20 seconds). We assume that if two motes recorded interactions in two consecutive time ticks, they are in interaction for the whole period in between. This creates a very negligible number of miscounting in the interactions between the motes. Additionally, for this study, we did not consider the interactions between the students and staff members including teachers and administrative/service personnel to be studied later. The network files we generated from the raw data are available within this supplementary information.



Schedule versus Mote Data
Many models and simulations of infectious diseases tracking infections in school settings use the schedule of the students based on grade and/or classroom. Typically, it is assumed that the students interact more with their classmates than their schoolmates. The strength of interactions are calculated by using survey-based methods and placed on an interaction matrix as shown as a heat map in the left panel of the following figure for a school with kindergarten to fourth grades. 
[image: ]
S1 Fig. Comparison of contact matrices for a public elementary school (P-ES) based on motes and schedules.
One of the major aims of this study is obtaining the interaction matrix in an accurate and realistic way by using motes. After analyzing the social contact network data collected from the motes we obtain an interaction matrix as seen on the right panel of the S1 Fig. This matrix displays some expected characteristics such as the interactions among the students of the same classroom as colored blocks on the diagonal. Another type of interactions is the ones between the students in the same grade but different classrooms. We can also observe contacts between specific grades such as between first and second graders, and between third and fourth graders due to common lunch and recess times, another characteristic that can be found from the schedules but only qualitatively. Some unforeseen interactions also reveal themselves in these matrices such as the ones between a second grader classroom and a third grader classroom, and a fourth grader classroom and kindergarteners. We believe that the reasons for these interactions are some common activity between different grade classrooms and physical proximity, respectively.
The Threshold Effect
One of the important challenges in the weighted network studies is finding the optimum threshold so the network visualizations look informative and some network measurements such as degree that are not based on weights give coherent and meaningful results. Threshold is defined as the value used in deciding to omit “insignificant” contacts from a pure network theoretic point of view rather than epidemiological. In order to find the optimum threshold we usually plot the density versus threshold graph. S2 Figure shows how the applied threshold affects the density as can be seen below and they are related to survival probability of contacts against threshold. The graph on the right is a zoomed-in version of the one on the left. One can observe from these graphs that applying a high threshold decreases the density significantly, which implies that overall structure of the network might be lost. On the other hand, applying a very low threshold is not helpful either as it does not remove insignificant, i.e., very low-duration, contacts from the network. In this study, for some network measurements and social contact network visualizations we used a threshold value of 5 minutes.
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S2 Fig. Density of the contact network versus the threshold. The panel on the right is an enlarged version for the first 20 minutes.

Below we also show three visualizations of the social contact network of an elementary school with different threshold values of 5, 15, and 30 minutes, S3 Fig. In these visualizations we use different colors for the grades as well as stationary motes and motes worn by staff members. For a threshold of x minutes we delete all the connections in the network representing contacts with cumulative duration less than x minutes. Network visualizations show that even with a 5-minute threshold the sub-networks representing different grades are easily discernible. This is unfortunately not the case in high schools and to some extent in middle schools due to low modularity but to maintain consistency we used the same threshold value for all schools. Increasing threshold makes grade sub-networks more apparent at the expense of loosing epidemiologically meaningful mid-duration contacts.
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S3 Fig. Network visualizations of a charter elementary school (C-ES) for different thresholds: 5, 15, and 30 minutes. Each node is colored according to its type: cyan (stationary motes), yellow (staff members including teachers) and other colors (grades K-4).
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