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[bookmark: _Toc103938925]INTRODUCTION
In Costa Rica, GLOBE began in 1998 as a program run by the Ministry of Public Education (MEP) and in 2002, the Fundación Omar Dengo (FOD) became the international partner in charge of coordinating the GLOBE Program in this country. Since then, GLOBE has been offered in the form of scientific clubs in various public schools that are integrated into the National Educational Informatics Program MEP-FOD. Research in the country has focused on hydrological studies, although we have also ventured into other GLOBE research areas, such as the atmosphere, land cover (biology) and recently in September of this year in the project called GLOBE: Engaging Citizens in weather forecasting and observing the appearance of mosquitoes.
Currently, Costa Rica has around 36 educational institutions registered in GLOBE.gov; however, in the last decade the active schools have fluctuated between 20 and 15. An "active" is understood as a school that has at least one teacher trained as a "GLOBE Teacher", certified by the project coordination (FOD) and that reports data on the website of the international program.
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2.1. Regional Training of Trainers Workshop: GLOBE, Zika Education and Prevention
The Omar Dengo Foundation (FOD), under the framework of the Project: Engaging citizens in weather forecasting and observing the appearance of mosquitoes and thanks to the invitation of GLOBE recently participated in the Training Workshop for Trainers at the region (RMT).
The workshop was held in Peru, Lima on May 22 and 23 and was attended by more than 10 GLOBE representatives from Latin America. In the case of Costa Rica, the representative of the GLOBE Program from the FOD and two teachers participated: one from the area of ​​sciences (Liceo San Rafael de Alajuela) and the other from the area of ​​Educational Informatics (Liceo de Paraíso). ).
The participants were trained in the use of the Mosquito Habitat Observation and Mapping application, so that they transmit their knowledge in the national workshops that will be held in September 2018 on topics such as:
· Identification of mosquito larvae
· Elimination of breeding areas
· Transmitting (uploading) data and images to the GLOBE database.
These participants were certified as Master Trainers to implement six national workshops for the education and prevention of disease-transmitting mosquitoes in the regions with the highest incidence in the country: Dengue, Chinkungunya and Zika.
2.2. National Training Workshops for Zika Education and Prevention
In August of this year, the FOD presented GLOBE the proposal to carry out a community awareness campaign to reduce the habitat of mosquito larvae that transmit Malaria, Chikungunya, Dengue and Zika, in the cantons with the highest incidence in Costa Rica.
Because of this proposal, six national training workshops for Zika education and prevention will be held, scheduled to be held on the following dates:
· Workshop 1 and 2: Saturday, September 1
· Workshop 3 and 4: Saturday, September 22
· Workshop 5 and 6: Sunday, September 23
23. Science and technology fairs: Liceo San Rafael de Alajuela
Outside the scope provided for in the proposal mentioned in the previous point and in order to create awareness in educational centers, one of the Master Trainers, science teacher Verny Alfaro Quesada, and three of his students presented the scientific research project: Identification Culex, Anopheles, and Aedes aegypti mosquito populations using the “Mosquito habitat mapper” app at a local student science fair held on July 24. Before more than 100 people (including students and educational staff), they presented the Mosquito protocol, winning first place. At the end of September, the project will be presented at a regional student science fair.
In Section 3. Science presents the scientific research project in more detail.
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3.1 Engaging citizens in forecasting and observing Mosquito threats
In order to help raise the level of participation and impact of citizen science and improve understanding of mosquitoes and infectious diseases transmitted by them, as well as the protective measures that can be taken to prevent diseases, the FOD together with the Master Trainers he executed the following actions.
A. Identification of the regions with the highest incidence according to official data from the Ministry of Health.
According to the epidemiological bulletin of the Ministry of Health No., 16-2018, dated July 20, 2018; this is the summary situation in Costa Rica regarding reported cases of diseases transmitted by Dengue, Zika and Chinkungunya.
[image: ]
Image 1: Source Ministry of Health, July 2018.
Costa Rica is administratively divided into 7 provinces and each of these into smaller units called cantons and these in turn into districts. In addition, it has a population of approximately five million inhabitants. The following table shows the population by province and its size:
[image: ]
Source: https://es.wikipedia.org/wiki/Provincia_de_Lim%C3%B3n
Limón is located 163 km from the province of San José (capital of Costa Rica), limits to the north with the Republic of Nicaragua, to the northeast with the Caribbean Sea, to the west with Heredia, Cartago and San José, to the southwest with Puntarenas. Moreover, to the southeast with Panama. According to the epidemiological bulletin of the Ministry of Health No. 16-2018, it indicates that the cantons with the highest reported incidence rate of zika, dengue and chikungunya are found in said province.
[image: ]
Source: https://es.wikipedia.org/wiki/Provincia_de_Lim%C3%B3n
The province of Limón, made up of six cantons: 1. Central Canton of Limón, 2. Guácimo, 3. Matina, 4. Pococí, 5. Siquirres and 6. Talamanca. The following tables show the cantons with the highest reported incidence rate of Zika, dengue and chikungunya:
[image: ][image: ][image: ]
B. Selection of the cantons where the citizen workshops will be held during the month of September.
· Matinee: September 1: Workshops 1 and 2
· Central Lemon:
· September 22: Workshops 3 and 4
· September 23: Workshops 5 and 6
As of the date of this report, only workshops 1 and 2 have been held.
C. Materials for the execution of the workshops
· Mosquito Protocol Kit (bag and lens)
· Consultation material was prepared to deliver to the participants (See Annex 1).
· Preparation of Power Point presentation
· The Mosquito Larva Identification Protocol document is available, provided by GLOBE
· Application "mosquito habitat mapper"
· Mosquito Larvae Protocol facilitated by GLOBE.
· Data collection sheet for mosquito larvae
D. Execution of the workshops
On September 1, the citizen workshops began, called: Participation and impact of citizen science to improve the availability of data and the use of these in the control of diseases transmitted by mosquitoes, mainly Zika. They were held at the Bataan Agricultural Professional Technical College.
Below is the schedule of the activity:
	Time
	Activity
	Materials

	9:00-9:15 a.m.
	Start of the Workshop, signing of the attendance list and delivery of the GLOBE Kit
	List of participants
GLOBE Kit

	9:15 -9:30 a.m.
	Getting to know each other
	

	9:30-10:30 a.m.
	Contextualization: Omar Dengo Foundation, GLOBE Program, Objective of the Project and Theory / mosquito protocol
	Workshop PPT
Projector and Computer

	10:15am-12:15pm
	GLOBE website 
GLOBE app download, usage and data management
Video GLOBE Observer App
	Internet
Video GLOBE Observer App

	12:15-1:15 PM
	Lunch
	

	1:15-2:15 p.m.
	Field work, sampling, identification of larvae, filling of Mosquito larva leaves
	GLOBE Kit
Larva data sheets
Larva identification protocol

	2:15-3:00 p.m.
	Data is uploaded to the GLOBE Observer App and participants are shown how they view the data.
	Internet

	3:00-3:15 p.m.
	Workshop closing
Homework is left for September 22, participants are instructed that they must upload at least 3 data each in the application and deliver the form-data sheet to the designated person
	Larval data sheets

	3:15-3:30 p.m.
	Refreshment
	


There were 39 participants, mostly young students, as well as community leaders, homemakers and teachers. The group was divided into two, and each of the Master Trainers gave the workshop with an average of 20 participants.
In the first part of the workshop, the theoretical part was developed and information was presented on:
· The Omar Dengo Foundation (FOD)
· The FOD-GLOBE alliance
· The GLOBE Program
· The reason for the development of the workshops in Limón
· Learning objectives of the workshop
· Theory about the mosquito, application use.
In the second part of the workshop, the two groups came together and formed teams of 3 people, where they were able to compare samples from their community and compare them with samples from San José. The larvae found at the Bataan Technical College turned out to be considerably larger than the larvae brought from San José. The lists of participants are attached in Annex 2
The participants were given the mosquito larva data collection sheet, so that as a task they could write down the observations of the samples that they collected in their community. It is expected to obtain at least 15 data both physically and entered into the GLOBE mosquito habitat mapper application.
Adjustments will be made to the methodology to make it more dynamic and participatory, especially the first part of the workshop, which is quite theoretical.
Below is a photographic memory of workshops 1 and 2.
[image: ][image: ]
Presentation of the Team of Facilitators
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Youth of Matina, Lemon
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3.2 Science and technology fairs: Liceo San Rafael de Alajuela
3.2.1 Local/circuital science fair of the Ministry of Public Education
The Ministry of Public Education (MEP) has the National Program of Science and Technology Fairs, whose objective is for students to develop their potential to the fullest, both theoretically and practically, in solving the problems of their communities. .
Preschool, primary (I and II Cycle) and secondary (III Cycle and Diversified Cycle) students participate in the Science and Technology Fairs in four stages or levels called:
· Institutional Science and Technology Fair.
· Science and Technology Circuit Fair.
· Regional Science and Technology Fair.
· National Science and Technology Fair.
All projects must fall within one of the following thematic areas:
· Biology
· Environmental Sciences (CAM)
· Computer Science (CCO)
· Earth and Space Sciences (CTE)
· Social Sciences and Humanities (CSH)
· Physics and Mathematics (FMA)
· Engineering and Technology (ENG)
· Chemistry (QUI)
· Health and Medicine (SAM)
On July 24, the school science fair was held at the circuit level at Liceo San Rafael de Alajuela, Regional Directorate of Alajuela, School Circuit #04, where the scientific project was presented: "Identification of populations of Culex mosquitoes, Anopheles and Aedes aegypti using the “Mosquito habitat mapper” application.
· Category: Scientific Research Project
· Subject area: Health and medicine
· Name of the participating students:
· Maria Jose Valverde Torres
· Brigitte Vega Calderon
· Brigitt Wilson Rojas
· Tutor: Verny Alfaro Quesada
The main objectives of this scientific research project are:
General objective
· Identify culex, anopheles and aedes aegypti mosquito breeding sites and larvae to help fight diseases such as dengue, zika and chikungunya.
Specific objectives
· Use the “Mosquito habitat mapper” application to identify mosquito breeding sites and larvae.
· Use the data visualization system on the www.GLOBE.gov website to monitor the species of mosquitoes in our community.
· Show young people the correct way to use the application so that they can provide information to the scientific community about the types of breeding sites and the species of mosquitoes found in our community.
· Provide information on the different transmitting mosquitoes and the different diseases (dengue, zika and chikungunya) according to their symptoms.
During the field work, data such as: location, type of hatchery, count of larvae, eggs and adults and the taxonomic analysis based on the photographs of the larvae under the microscope were collected and recorded in the application "Mosquito habitat mapper" following the keys of the Mosquito Larvae Identification Protocol, provided by GLOBE.
The following table shows a summary of the samples collected by the students.
	#Sample
	1
	2
	3
	4
	5
	6
	7
	8
	9

	present states
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae
	pupae,
larvae

	Position on the surface
	Vertical
	Vertical
	Vertical
	Vertical
	Vertical
	Vertical
	Vertical
	Vertical
	Vertical

	Siphon type
	Axis
	Axis
	Cylinder
	Axis
	Cylinder
	Cylinder
	Cylinder
	Axis
	Cylinder

	siphon size
	Small
	Small
	Big
	Medium
	Big
	Big
	Big
	Small
	Big

	has a comb
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	It has hairs in the siphon
	No
	No
	Yes
	One
	Yes
	Yes
	Yes
	No
	Yes

	Has anal tuft
	No
	No
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes

	mosquito type
	Aedes
	Aedes
	Culex
	Aedes
	Culex
	Culex
	Culex
	Aedes
	Culex



The Mosquito larva identification protocol was presented at this scientific fair to more than 100 participants, including students and teaching staff. Annex 3 presents the details of this scientific research project.
This scientific project won first place at the circuital fair and will be presented at the regional level on September 27.
[image: ]
Image: Scientific project presentation: Identification of Culex, Anopheles and Aedes aegypti mosquito populations using the “Mosquito habitat mapper” application, July 24, 2018.
[image: ][image: ]
Photos: Students of the Liceo San Rafael de Alajuela, presenting a scientific project
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Annex 1: Reference material for participants: Mosquito Protocol.
Annex 2: List of participants Workshops 1 and 2: Mosquito Protocol.
[bookmark: _GoBack]Annex 3: Scientific research project: Identification of populations of Culex, Anopheles and Aedes aegypti mosquitoes using the application "Mosquito habitat mapper"


STAFF
4.STAFF
· Costa Rica Program Coordinator: Marcela Rivera Educational Development Project Manager Innov@ Tel: (506)25276029 marcela.rivera@fod.ac.cr
· Liaison with the Government: Eduardo Monge Coordinator, Project Management and International Relations Tel. (506) 25276105 / 25276013 eduardo.monge@fod.ac.cr
· Master Trainers-Mosquito Protocol:
· Verny Alfaro. Science teacher. San Rafael High School
· vernymoe@gmail.com
· Rocío Brenes: Educational Computer Teacher. Paradise High School.
· rocibreco@gmail.com
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