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	Summary and purpose of document
This document provides information on considerations that took place towards the development of e-learning material.


Action proposed
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Appendix:
Draft Training Development Plan on the Siting Classification
CONSIDERATIONS ABOUT E-LEARNING FOR CIMO RELATED TOPICS 
1. INTRODUCTION
1.1. Outcomes of CIMO-16 relevant to training 
1. The Commission for Instruments and Methods of Observation at its sixteenth session (CIMO-16) expressed appreciation for the progress in training provided by WMO Regional Training Centres (RTCs) and WMO Regional Instrument Centres (RICs), covering different areas, particularly those related to improving the quality of observations and traceability. It was noted with pleasure that training events were taking place in almost all RAs, attracting more and more participants, and that RICs and RTCs jointly planned and delivered a number of workshops. Thanking to the Members who hosted the training events and those who actively participated in development of training materials, CIMO-16 encouraged them all to continue their work on this aspect.

2.  CIMO-16 also noted that the EC Panel of Experts on Education and Training had carried out a review on the future role and operations of WMO Regional Training Centres (http://www.wmo.int/pages/prog/dra/etrp/documents/final-report26thSession.pdf).

The recommendations from the review included clarification of the roles and responsibilities of the various parties involved in promoting, supporting and hosting an RTC, having the appropriate regional association make a recommendation to EC every four years on whether to continue the RTCs based upon performance and updates to the criteria that were more outcome focused. Recommendations also included asking regional associations to take a more active role in identifying the highest priority training needs of Members, to which the RTCs would be expected to respond. The Commission requested its Management Group to review the RTC recommendations to see if some of the suggestions would be appropriate for RICs and Regional Radiation Centres (RRCs).
3. WMO Education and Training Office informed CIMO-16 on the requests they had received for training in areas covered by CIMO:

3.1) Maintenance and calibration of traditional surface instruments;

3.2) Installation, maintenance and calibration of Automatic Weather Stations and their associated sensors and communication systems;

3.3) Occupational health and safety procedures related to hydrogen generation systems for upper-air flights;

3.4) Training in the use of upper-air systems particularly for data to be used for climate data purposes;

3.5) Specifying, installing, maintaining and calibrating surface-based remote-sensing systems from radars to lidars, wind profilers, etc.

The Commission requested its Management Group to take these points into consideration while finalizing the workplan of the expert teams.
4. CIMO-16 also noted that a number of training materials on the use, maintenance and calibration of instruments was available in different WMO working languages, and recommended that those relevant to an operational training should be accessible through the WMO/IMOP website.

5. CIMO-16 noted the “e-learning” initiative on the Surface Meteorological Observer Course organized on Moodle platform by RTC Buenos Aires (Argentina) as well as the two interactive virtual training courses related to weather radar maintenance and automated observing systems, respectively, developed by the RTC Beijing (China). Recalling the benefits of “e-learning” or “virtual laboratories” experienced in other WMO Programmes, CIMO-16 recommended that RTCs and RICs consider the design and realization of further online courses and to inform Members about their availability.
1.2. Outcomes of Cg-17 relevant to training
6. The Seventeenth World meteorological Organization Congress (Cg-17) noted the strong interest of Members in courses related to instruments and methods of observation and their importance for ensuring data quality and the sustainability of observing networks, and encouraged CIMO to explore, in collaboration with the ETR Programme, the development of online training courses on instruments that could complement face-to-face training events. All Members were encouraged to share any such courses they have developed, so that they can be made widely available to all Members.

1.3. Activities on the development of CIMO related e-learning 
7. Several discussions took place between the CIMO president, representatives of the Education and Training Programme and the WMO Secretariat staff, envisaging possible areas for e-learning. While considering the development of e-learning activities, several points should be taken into account:

a. Training activities on instruments and methods of observations are mainly conducted by Regional Training Centres. Several Members have their own national training centre for the NMHS staff.

b. Most training events currently organized are conducted in the form of “traditional” training.

c. The audience of the e-learning courses must be clearly targeted (depending on the subject they are addressing)

d. Whether the courses should be interactive or not, publicly-available or not, and at which frequency they should be carried out.

e. Potential platforms to use.

f. Limited experience on the development of e-learning courses is available within CIMO.

8. The president of CIMO initiated some preliminary activities related to e-learning and CIMO. Several topics were identified that could be used to test the concept of, and get more familiar with e-learning: best practices in radiation measurements, siting classification and calibration practices. Mr. J. Fisler (MeteoSwiss) was tasked to prepare a video about IPC in Davos, and to draft a Training Development Plan (TDP) for the siting classification with the support from the WMO Secretariat. Siting classification was chosen as the first example of e-learning as MeteoSwiss had experience on training on the siting classification, and also because it is relatively new (most RTCs are not teaching it yet). A Draft TDP is provided in the Appendix.

9. In the meanwhile, the WMO Secretariat was approached by the University Corporation for Atmospheric Research (UCAR), which manages the National Center for Atmospheric Research (NCAR) with sponsorship by the National Science Foundation (NSF), in regard to potential implementation of the CIMO Guide in UCAR online instrumentation modules. The CIMO Guide was recognized as a foundational textbook and eligible material for UCAR to develop learning activities and labs. Once those online modules are complete, WMO would be able to use them for further purposes. UCAR has sought whether WMO would be interested in partnering on this project in the view of the signed Memorandum of Understanding (MoU), enabling so benefits for both partners. 

2. RECOMMENDATIONS 

10. Noting accessibility and appropriateness of e-learning for capacity development on CIMO related issues, CIMO MG is invited to consider:

10.1) Formation of a small ad-hoc group (consisting of WMO ETR office representative, members of training organizations familiar with e-learning and/or with training on the siting classification, CIMO experts and MeteoSwiss expert for siting classification) which should collaborate on the development of e-learning material on the siting classification for public distribution on the web. 
10.2) Establishment of Task Team on e-learning in collaboration with ETR, which could include:  RTC representatives, RIC representatives and other CIMO experts in training and education.  The Task Team should work (in collaboration with other CIMO Expert Teams) on:
i. Identification of the existing CIMO related education and training material available on-line,

ii. Accessibility of that material to the Members through a common, easily accessible,  WMO/CIMO and/or WMO/ETR website,

iii. Enabling closer collaboration with relevant institutes, universities which are offering on-line training on CIMO related issues, aiming at availability of that material to the Members.

iv. Identification and definition of the CIMO related education and training needs of the Members,

v. Development of a strategy for CIMO related on-line education and training courses, which should include needed resources and time-line for its implementation,

_________________

APPENDIX
Draft Training Development Plan on Siting Classification
Your Name and organisation: Joël Fisler (MeteoSwiss) & Krunoslav Premec (CIMO)
Course/Project Title: WMO/CIMO Online Training Course on Siting Classification


Overview


Recently published, joint ISO/WMO standard, ISO 19289:2015: Air quality -- Meteorology -- Siting classifications for surface observing stations on land, which is also a part of the CIMO Guide (WMO no. 8) as Annex B in Part I, Chapter 1, describes exposure rules for various sensors and enables a classification of different sites in order to determine the given site’s representativeness.
Environmental conditions of a site may distort measurement results. Therefore the aim of the classification process is to enable the stakeholders of a measurement network to better take into consideration the exposure rules and to enrich the metadata with documented siting environment. Eventually this should lead to the improvement of the siting and consequently to the improvement of the overall measurement data quality.
The classification should be implemented in a consistent manner and based on scientifically based reasoning. Therefore the main goal of this is e-learning course is to train participants how to classify the existing sites and how to choose the optimal site for the newly planned stations, either manned or automatic. The classification itself covers the following meteorological parameters: air temperature and humidity, precipitation, surface wind, global and diffuse radiation, and direct and sunshine duration.

Audience

· Primary audience: Managers of observing networks, experts responsible for metadata, observers at a station.
· Secondary audience: Private persons running weather stations (“Open Access”).
· Prerequisites: The audience should be familiar with running a weather station. 

Learning Needs

There are the following learning needs:

1. Capability of assessing an existing station and identifying optimal site for a new station/network. 

2. Skill and knowledge of implementation of the WMO/ISO standard in the existing network. 
3. Enhancement of the metadata quality 

Performance/Learning Outcomes

The overall quality of the metadata, and consequently the quality and comparability of measurement data should be increased after implementing the trained skills. 

It is expected that participants, after finishing the training course, should have an adequate knowledge to: 
1. Adequately categorise the available stations in their network.

2. Plan and identify an optimal site for a new station/network

3. Produce relevant documents regarding the siting classification 

The course is not yet a part of WMO/ETR training programme, but it could be used by regional training centres for education activities. 
Content Scope

Active (or passive) involvement of the learners will be stimulated throughout the training course which is consisted of the following parts:

· Introduction to the need of high-quality measurement data and metadata in general.

· Overview of the CIMO Guide.

· Introduction to the WMO/ISO standard: Siting classification.

· Description of the requirements for each meteorological parameter addressed by the standard.

· Examples of different categories.

· Creation and description of different show-cases. 

· Identification of sampled cases. 

· Preparation of necessary documentation.

· Design of potential optimal siting for new station/network.
· Content availability: Based on the METAS certification reports there are examples of 400 siting classes available at MeteoSwiss which can be used as examples (good and bad). Furthermore the CIMO guide contains all the theory about the siting classes. Thus not a risk.
· Language: Primarily English with later translation in other languages if needed (possibly in collaboration with RTCs from Spanish, French-speaking areas…)
Constraints and risks

The constraints highlighted in bold font should be addressed:

· Budget: Not defined yet, is a possible constraint. At least about CHF 10’000-15’000 - would be needed to hire professional staff for filming, editing, audio, graphics etc.
· Number of participants: Depends on the server where the course will be running. Probably not a constraint since there are no peak-times where hundreds of participants will take the course at the same time. 

· Location of participants: It should be possible to take the course from anywhere in the world (autonomous eLearing) and thus location is not a constraint.

· Training staff/facilitators: Not defined yet, who will offer tutors to maintain and support of the participants and course as a whole.
· Technologies available: Is definitely a constraint since the server where the course will be running defines the possible features likes quizzes, exercises, discussion boards, chat etc. that the course will be able to offer.
· Language constrain: should it be in English only, or, by support of RTCs, translated in other languages, too?

· Technology limitations: The course will be developed according to the possibilities of the used technology (e.g. Moodle). Can be a risk, especially if sophisticated animations that should run on all operating systems will be developed. 

· Schedule constraints: Not clear yet, whether it should be available permanently, or just restricted to certain periods in a year.
The most important risks are highlighted in bold font:

· Unclearly defined audience needs: Not clear! Could be anyone who find a material on internet (in the case of open course), or should be nominated by PRs (in case of blended course) E.g. a survey might help, or just experience from RTCs, RICs.

· Training staff experience: Only a risk if training staff is actually hired.

· Training staff availability: Only a risk if training staff is actually hired.
Some other open questions:

· What is the available budget?

· Which server will the course be running on?

· Who will maintain the course?

· Will there be permanent staff helping students during the course?

· Is a survey needed to identify potential audience?

Learning Solutions

The learning solutions are chosen based on the audience’s needs and availabilities of the trainers.
An online training, no longer than one week, should ensure interactive learning with many examples. Forums, or live webinars should enable immediate feedback either form the trainers’ side or the participants’ side.

In the case of no trainers, the available material, such as user-friendly description of siting classification, images and recording showing good and bad examples of siting classification images, will be put on web enabling permanent access for everybody interested in. In this case there will be no any feedback, but there is a possibility of setting up a survey and asking for the evaluation of the course.
Learning Assessment

This depends on how the course will be integrated into WMO training activities and how much resources the CIMO is willing to spend for tutors, correcting assessments and handing out grades. In a first version there should be no formal assessment or certification.

In a later stage where we want to have course certifications, all three types of the assessment can be implemented: 

1. Initial assessment with the aim of defining the range and pace of the overall training process. It can be conducted as a questionnaire.  
2. Formative assessment can be done regularly, at the end of every part of content scope (i.e. at the end of every chapter). Multiple choice quizzes, different online exercises and real examples can be used for the assessment of the learned theory.
3. Summative assessment should enable determination whether all the required competences are met or not. Learners can be provided with a certificate if they complete all the tasks and get the required final grade.
In the case of a course with trainers, certificate will be of a great advantage, not only to honour the participants’ efforts and but also to enable fulfilling of some requirements of implemented ISO standards for continuous education and improvement. Also it could be recognised as a “licence” for siting classification, outside the service and further motivate participants. The lack of certificate could suffer from these benefits.

Training Evaluation

A regular survey amongst current and recent students should be used in order to evaluate if the content learned in the course has been helpful in the students’ daily work and if the quality of the measurement data is higher than before.

· Kirkpatrick model can be implemented for the overall training evaluation. 
· Learners’ feedback can be obtained at the end of every chapter.

· They should be able to assess the teachers and evaluate the overall success and appropriateness of the training process. 

· In the case of no trainers, users of online material can be offered to fill out a questionnaire enabling determination of possible improvement of the offered services.

· It is expected that the evaluation will enable constant improvement of the necessary training process and consequently result in many benefits for the future laboratory activities and duties.
Learning Activities

The learning activities strongly depend on the chosen eLearning solution. The training will include a wide variety of available online tools and activities, targeting the required competencies for siting classification. The theoretical background will be followed by adequate videos and images. Then practical exercises will follow, where the participants will have to implement learned knowledge and skills on the tasked examples. 
In the first version no trainers are required. Some ideas for later versions (or “stages”) of the course:
· It is expected that trainees participate very actively, discussing and exchanging their existing experience and knowledge.
· In the case with no trainers participants can be leaded by a sequence of material ranking from the least demanded to the most demanded. This material could be advertised/announced via CIMO email database.

Resources

Human Resources

· Bertrand Calpini (CIMO/MCH): Project Initiator
· Joël Fisler (MCH): Project Manager MCH & Content developer

· Krunoslav Premec (CIMO): Advisory support, reviewing content, some help developing content
· Isabelle Ruedi (CIMO): Point of contact CIMO, help setting up a team, reviewing content
· Franziska Keller (MCH): Audiovisual support

· Yves-Alain Roulet (MCH): Content Expert

· EPFL (Francois Golay) or other Swiss university: Partner (?)
· Could be: representative of the WMO RICs, RTCs, representative of HMEI, representative of the national standardization institute, some other relevant experts.
· Advisory team: Members who have implemented the siting classification / Expert Team in Operational In-Situ Technologies (Chair: Yves-Alain Roulet)
Other roles that will have to be defined:

· Film editor: Creating short movie clips

· Graphic designer: Creating animations and graphics

· Programmer: Creating interactions

· Reviewer

· Translator

· Training support/Tutor: Helping students with assessments, questions etc.

· WMO-RTCs (Regional Training Centres): Isabelle will check which role RTCs could play or what material they already have developed. 
Content Resources

· CIMO guide: focus on Part I, Chapter 1, Annex 1B

· Meteo-CERT results: Certification procedure by MeteoSwiss

· Guidelines for the siting and exposure of meteorological instruments and observing facilities by the Australian Bureau of Meteorology (and maybe also similar guidelines by other Met Offices):
http://www.bom.gov.au/climate/cdo/about/observation_specification_2013.pdf 

· Comet MetEd courses (e.g. https://www.meted.ucar.edu/training_module.php?id=526)

· UK Met Office (e.g. Measuring rainfall: http://www.metoffice.gov.uk/public/videos/#?tab=featured&vid=4470480130001 )
· WMO Distance Learning Resources: http://www.wmo.int/pages/prog/dra/etrp/DistanceLearningCourses.php 

· Available different appropriate material on the web, or in paper, or on different type of electronic media (could be additionally provided by RTCs, or some other training institutes)
· RTCs (Argentina/Buenos Aires; Beijing; France; Morocco; others…?)
Learning Resources and Tools

There are different possibilities: 

· Moodle: WMO does run a Moodle server. Therefore this is the most promising solution. The downside is that the students must get an account first before starting the course.

· Coursera: The worldwide platform does have a big target audience and thus the popularity of the course might be higher than if it runs on a WMO server. Downside: Coursera only allows online courses that are developed at universities. Partnership with a Swiss university?

· EPFL MOOC: Partnership with EPFL (where Bertrand Calpini is a professor) is an option. The have a high quality studio to do recordings. But will the online course actually be part of a curriculum and if not, will the EPFL still support us?

· Standalone: It would be possible to develop the course using standard open source technologies like HTML, SVG, JavaScript etc. and thus make the course run in any modern webbrowser. Downside is that students cannot be tracked, exercises are difficult to create, interaction with student and assessment of course not possible. 

· Other: There are hundreds of eLearning solution (both open source and commercial) available. If another solution than one of the mentioned above is chosen, then there must be strong reasons for that choice.
· Essential: internet access! 

Online resources as, CIMO Guide, appropriate practices, web-links should be provided…
Milestones and Schedule

· August-December 2015: Develop first draft of project plan

· January 2016: Clarification of most important questions

· February 2016: First example of a Project plan completed, learning needs defined

· April 2016: Plan and learning outcomes reviewed and approved, resources approved, by CIMO-MG. 

· May 2016: Final plan developed

· June 2016: Learning resources developed

· September 2016: First version of course launched (e.g. only for limited amount of students)

· December 2016: Evaluation of course and definition of next steps

Milestones:

· 5-8th April 2016: CIMO Management Group

· 27-30th September 2016: TECO Madrid (Poster? Presentation? Discussion session?). Deadline for abstracts April 2016.

________________
