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[bookmark: _Toc492908646]Introduction To The Training Manual
This is the second edition of the “LandPKS Training Manual For Trainers: Using the LandInfo and LandCover Mobile App Modules In Support of Sustainable Land Management.” This training is meant for the LandPKS version 3.0.  The training manual is divided into several sections:
· Introduction to the training manual, which includes a training summary, a statement of major participant learning outcomes, a summary of major goals for RCMRD, details on the target audience and learning environment, a list of materials and resources needed, a list of digital training documents provided as part of the training, a list of references, and some general tips to ensure the training is a success.
· Training schedule overview
· Training introduction
· Using the LandPKS app (learning outcome 1)
· Troubleshooting app problems (learning outcome 2)
· Analyzing and interpreting the output (learning outcome 3)
· Training conclusion
The last five sections include tips for conducting the training, along with information on time and location, references, and materials and resources needed. The training is very fast-paced and participant-centered. To ensure the training is a success, we recommend that trainers carefully prepare the training using this manual and associated resources.
[bookmark: _Toc492908647]Training Summary
One day course that provides participants with comprehensive LandPKS app use training, troubleshooting options, analysis and interpretation of outputs, potential application a variety of user needs such as range management, soil conservation and agricultural sustainability, research data collection, monitoring and evaluation, ecological conservation, etc. 
[bookmark: _Toc492908648]Major Participant Learning Outcomes
Upon completion of this course, participants should be able to:
1. use the app independently when it runs smoothly, 
2. troubleshoot app problems, and 
3. analyze and interpret the output in specific application contexts.
[bookmark: _Toc492908649]Major Goals for RCMRD
To support the mission of RCMRD ("To promote sustainable development in the member States through generation, application and dissemination of geo-information and allied ICT technologies, products and services.") by offering a curriculum that:
1. allows participants to characterize local site conditions (e.g., soils, topography, climate, and land cover) using the LandPKS mobile app;
2. enhances participants' understanding of interactions between environmental factors (e.g., soils, topography, climate, and land cover) through the practical application of theoretical concepts learned in the classroom;
3. builds capacity in the use of the LandPKS mobile app for collecting geo-information that facilitates decision making for sustainable land management.
[bookmark: _Toc492908650]Target Audience
· Group 1: Students / researchers
· Women in STEM (USAID / NASA), 4H (user engagement lead, SERVIR), Globe/Tahmo projects (capacity engagement lead, SERVIR)
· Students in primary and secondary schools
· Students in universities and colleges (ITTC)
· Researchers (e.g., soil scientists)
· Group 2: Practitioners
· Rangeland Development
· NRT (Northern Rangelands Trust, David Kimiti)
· SORALO (South Rift Association of Land Owners, David Tyrell)
· KWS (Kenya Wildlife Service)
· Corporations
· Agricultural Development
· Private sector: NGOs (> smallholder farmers)
· Public sector: Ministry of Agriculture extension agents
· Corporations
· Land Use Planning
· National Land Use Planning Commission, Tanzania
· Existing knowledge and skills of target audience: use of smartphones for placing calls and using simple apps such as WhatsApp; use of computers for basic internet, word, and spreadsheet use; basic understanding of soils, topography, climate, land cover, and land use
· Potential application interests: rangeland management, agricultural management, land use planning, biodiversity conservation, research, teaching
[bookmark: _Toc492908651]Learning Environment
· Location requirements
· Indoor setting: room with computer, projector, and screen
· Outdoor setting: 50 m × 50 m plot suitable for collecting data with the LandPKS app
· Time requirements: 1 day (8:00 – 17:00)
[bookmark: _Toc492908652]Materials and Resources Needed
· Smartphone (Android or Apple) with LandPKS installed
· Computer with Microsoft Office and web browser installed
· Internet connectivity
· Writing instrument
· 1 m stick with marks at 10 cm, 30 cm, 50 cm, 70 cm, and 90 cm or 4, 12, 20, 28, and 36 in
· Digging tools (shovel, hoe, etc.)
· Water bottle with water
· Measuring device (tape measure, 1 m stick with marks, ruler, etc.)
· Optional: hand spade or knife to collect soil from different soil depths, sieve or other tool to help break up hard soil clumps, tarp or cardboard to help lay out soil by depth, second 1 m stick to help measure plant height
· Training materials listed below (digital and/or print)
[bookmark: _Toc492908653]Digital Training Documents
pptx Microsoft Powerpoint, docx Microsoft Word, xlsx Microsft Excel, pdf Adobe Acrobat, csv Comma-Separated Values
· 0. LandPKS Training Manual 2017-09-11 docx (This Document)
· 1. LandPKS Training Introduction Presentation pptx
· 1.2.1. LandPKS App Screens Presentation pptx
· 1.2.2 Selecting Appropriate Numbers and Locations of Plots Presentation pptx
· 1.2.3.b LandInfo Worksheet Blank docx
· 1.2.3.b LandInfo Worksheet Key docx
· 1.2.4.a LandCover Worksheet Blank docx
· 1.2.4.a LandCover Worksheet Key docx
· 2.3 Troubleshooting App Problems Worksheet Blank docx
· 2.3 Troubleshooting App Problems Worksheet Key docx
· 3.1 Accessing and Using the LandPKS Data Portal Worksheet Blank docx
· 3.1 Accessing and Using the LandPKS Data Portal Worksheet Key docx
· 3.2.1 Analyzing and Interpreting the Smartphone Output Worksheet Blank docx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Spreadsheet Blank xlsx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Spreadsheet Key xlsx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Worksheet Blank docx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Worksheet Key docx
· Export_LandCover_Data csv
· Export_LandInfo_Data csv
· Export_METADATA_LandCover csv
· Export_METADATA_LandInfo csv
· Herrick et al 2013 - The global land-potential knowledge system (LandPKS) pdf
· Key to Land Cover Types docx
· Keys to Soil Textural Classes docx
· LandPKS Getting Started Training Guide pdf
· LandPKS Training Certificate docx
· LandPKS Brochure pdf
· LandPKS Training Evaluation docx
· LandPKS Training Learning Assessment Blank docx
· LandPKS Training Learning Assessment Key docx
· LandPKS Training Schedule Overview docx
· LandPKS Workshop Sign-In docx
· Use of Voting for Formative Assessment docx
· Riginos and Herrick 2010 - Monitoring rangeland health pdf
· Riginos et al 2011 - A simple graphical approach to quantitative monitoring of rangelands pdf
[bookmark: _Toc492908654]References
· LandPotential.org – Website of the Land-Potential Knowledge System (LandPKS) is
· Herrick, J. E., K. C. Urama, J. W. Karl, J. Boos, M.-V. V. Johnson, K. D. Shepherd, J. Hempel, B. T. Bestelmeyer, J. Davies, J. L. Guerra, C. Kosnik, D. W. Kimiti, A. Losinyen Ekai, K. Muller, L. Noreet, N. Ozor, T. Reinsch, J. Sarukhan, and L. T. West. 2013. The global Land-Potential Knowledge System (LandPKS): Supporting evidence-based, site-specific land use and management through cloud computing, mobile applications, and crowdsourcing.  Journal of Soil and Water Conservation 68 (1): 5-11.
· Riginos, C., and J. E. and Herrick 2010 - Monitoring rangeland health: a guide for pastoralist communities and other land managers in eastern Africa, Version II. Nairobi, Kenya: ELMT-USAID/East Africa.
· Riginos, C, J. E. Herrick, S. R. Sundaresan, C. Farley, and J. Belnap. 2011 - A simple graphical approach to quantitative monitoring of rangelands. Rangelands 33 (4): 6-13.
[bookmark: _Toc492908655]General Tips For Training Success
Preparation of both trainers and participants is key to success of the training and we recommend that you do the following to help ensure this success:
· Ask participants to prepare the following at home prior to the training:
· Install the LandPKS app on their smartphones if it is not already installed
· Explore landpotential.org, the LandPKS website
· Briefly review the "LandPKS Getting Started Training Guide" and "LandPKS Brochure" (provided as part of the digital training documents)
· Ask participants to bring the following:
· Smartphone with LandPKS installed
· Computer with Microsoft Office and web browser installed (unless computers are available where the training is being taught)
· Writing instrument
· Proper gear and clothing for outdoor work (sturdy boots, etc.)
· Water and food for the day (unless these are provided as part of the training)
· Ask participants to be on time for all activities
· Complete dry-runs of each of the presentations to help ensure you stay within the time frame dedicated to each presentation; allow time for questions and answers
· Complete all the worksheets to be able to answer questions participants may have related to the challenges in the worksheets
· Be sure to have all the required materials and resources (see above) ready to go at the beginning of the training; troubleshooting internet connectivity problems, locating a suitable site for collecting data, printing relevant materials, etc. during the training would cost valuable time and require you to eliminate parts of the training.



[bookmark: _Toc492908656]Training Schedule Overview
	Topic
	Start
	End
	Minutes

	1 Training introduction
	800
	820
	20

	2 Using the LandPKS app
	
	
	

	2.1 Installing the app
	820
	835
	15

	2.2 Correctly collecting data with the app.
	
	
	

	2.2.1 Introduction to the LandPKS app screens
	835
	900
	25

	2.2.2 Selecting appropriate numbers and locations of plots
	900
	910
	10

	2.2.3 Collecting data with LandInfo
	
	
	

	2.2.3.1 Digging a soil pit and preparing good soil samples
	910
	940
	30

	2.2.3.2 Collecting data
	940
	1045
	65

	2.2.3.3 Discussion
	1045
	1050
	5

	Morning Break
	1050
	1105
	15

	2.2.4 Collecting data with LandCover
	
	
	

	2.2.4.1 Using the stick method
	1105
	1145
	40

	2.2.4.2 Collecting data
	1145
	1240
	55

	2.2.4.3 Discussion
	1240
	1245
	5

	2.3 Uploading LandInfo and LandCover data
	1245
	1300
	15

	Lunch
	1300
	1400
	60

	3 Troubleshooting app problems
	
	
	

	3.1 Resolving location errors
	1400
	1410
	10

	3.2 Unfreezing a frozen app
	1410
	1420
	10

	3.3 Understanding why plots have not uploaded
	1420
	1430
	10

	4 Analyzing and interpreting the output
	
	
	

	4.1 Accessing and using the LandPKS data portal
	1430
	1500
	30

	4.2 Analyzing and interpreting the output in general
	
	
	

	4.2.1 Analyzing and interpreting the smartphone output
	1500
	1530
	30

	4.2.2 Analyzing and interpreting the data portal output
	1530
	1600
	30

	4.3 Analyzing and interpreting the output in specific contexts
	
	
	

	4.3.1 Rangeland context
	1600
	1630
	30

	4.3.2 Agriculture context
	1600
	1630
	30

	5 Training conclusion
	1630
	1700
	30





1 [bookmark: _Toc492908657]Training Introduction
Location and Time
· Indoors, 800-820, 20 Minutes
References
· Herrick et al. 2013
· LandPKS website: landpotential.org
· LandPKS Brochure pdf
Materials and Resources Needed
· Computer
· Projector and screen
· 1. LandPKS Training Introduction Presentation pptx
· LandPKS Workshop Sign-In docx
Instructions
· Introduce participants to the training using the "1. LandPKS Training Introduction Presentation" presentation. The presentation covers the following topics:
1. Overview of the Land-Potential Knowledge System
2. Importance of Land Potential
3. Introduction to LandPKS App Components: LandInfo, LandCover, and Data Portal
4. Value of LandPKS and Case Studies For The Application of LandPKS
5. Training Outline
6. Major Participant Learning Outcomes
· Ask participants to sign in on the “LandPKS Workshop Sign-In” document.


2 [bookmark: _Toc492908658]Using The LandPKS App
2.1 [bookmark: _Toc492908659]Installing the App
Location and Time
· Indoors, 820-835, 15 Minutes
References
· None
Materials and Resources Needed
· Smartphone without LandPKS app installed
· LandPKS Getting Started Training Guide pdf
Instructions
· Divide the participants into groups of two to four participants. Participants will work in these groups throughout the training. You may choose how you want to set up those groups. For example, you can allow participants to organize themselves into groups or you can divide participants into groups based on their affiliations. Alternatively, if you want to ensure that the each of the group has participants with strengths in several areas, you can divide the participants based on these strengths. For example, if there are twelve participants and you wish to create four teams that are comparable to each other but diverse within, you could spread four participants with strong Excel skills across the four teams (one per team), four participants with strong soil backgrounds across the four teams, and four participants with strong vegetation skills across the four teams. In reality, the distribution may not work out this smoothly but you get the idea: try to have participant with strengths in different areas in each team to maximize each team’s chance of success. 
· Ask participants to check and make sure that their phones have enough space to download LandPKS app (~ 36 mb).
· Make sure that each group has the "LandPKS Getting Started Training Guide" and at least one smartphone without LandPKS installed. If all participants in a group already have the app installed, ask one person to uninstall the app so that the group can complete this exercise. 
· It is important to ensure that the phone is connected to data, either via wireless internet or cell phone access.  Have participants turn on data if the phone is not connected.  Also have the participants check that the ‘location’ function on the phone is turned on.  Participants will need this function to use LandPKS.
· Have participants download the LandPKS app from the Google Play Store if they are using an Android phone, or the iTunes App Store if they are using an iPhone
· Instruct participants to go to the Google Play Store or iTunes App Store and use the search function to find the LandPKS app.
· Participants should then install the app using instructions in the "LandPKS Getting Started Training Guide".
· Have the participants open the app and go through ‘Step 1: Start the App (1st Time)’ on page 1 of the "LandPKS Getting Started Training Guide". Point out that they need a Google account to sign into LandPKS; if participants do not have an account, they need to create one to sign into LandPKS.

2.2 [bookmark: _Toc492908660]Correctly Collecting Data With The App
2.2.1 [bookmark: _Toc492908661]Introduction To The LandPKS App Screens
Location and Time
· Indoors, 835-900, 25 Minutes
References
· None
Materials and Resources Needed
· Computer
· Projector and screen
· Smartphone with LandPKS app installed
· 1.2.1. LandPKS App Screens Presentation pptx
Instructions
· Walk the participants through the "1.2.1. LandPKS App Screens Presentation" slides as they go through the app and refer to the training manual for further details.
· The following are tips and tricks to point out to participants when going through the slides
· Tips and tricks for LandInfo
· Inform participants that LandPKS allows for test / practice plots but data are not available in the online web portal.  Right now, participants should click YES for test / practice plot because they are just practicing, but if they are completing a real LandPKS plot, they should make sure that NO is checked or they will have issues later finding their data.
· Movement from one screen to the next can be done by swiping.
· Have participants click on the images to learn what they represent.
· Explain that when assessing slope, one can use visual assessment or the slope meter.
· Explain that slope shape or curvature can be determined by imagining the flow of water if it rained, would it collect or flow in a specific direction across and vertically in the landscape within the plot- Assess slope and curvature on the immediate surroundings covering an approximate area of no more than 100m2.
· LandPKS provides embedded instructions and illustrations to assist in the accurate assessment of soil texture.  Just click on the question mark to see the videos.
· Explain that for validation, Landinfo allows for photos of the pit and site to be taken and stored. In areas with poor connectivity, user photos might take some time to upload, and can be omitted depending on the overall goal of the data collection. 
· In both apps, a cache is implemented so that plots can be submitted and stored in the cache until an internet connection is found when the data is uploaded and results provided.
· Tips and tricks for LandCover
· Explain that the LandInfo soil pit forms the middle location for the plots assessment which is ideally estimated at 50 m x 50m but adjustments to plot size can be made.
[image: C:\Users\LILIAN-SERVIR\Documents\SERVIR\LANDPKS\counting-area.png]
· It is not mandatory to complete LandInfo before completing LandCover; however, users will need to define the plot in LandInfo before collecting data.
· Point out the ease in data collection (20 minutes max for a site), no equipment needed and compatibility with existing rangeland monitoring plans and systems, requires no extensive training.
· In the cover data entry screen -Explain the stick monitoring method (adapted from line-point intercept method)  and how it will be applied to collect Indicators of plant and ground cover at different intervals of 5m to transect the plot in the four directions – for rapid data collection.
· In the cover data entry screen provide a brief description of multiple/single options selection for vegetation(shrubs, grasses, litter vs bare ground)
· Provide brief description on the how to assess height/gap within a 1m2 area using the two sticks to estimate  and assessing canopy and basal gaps – and how they relates to monitoring- assessment of wind(canopy gap, plant height) and water erosion (basal gaps), 
· LandPKS can be used to monitor dominant species of interest ie invasive species, forage species
· On submit, instant summaries are provided while further analysis can be done through the visualization tool or downloading the data from the data portal. 

2.2.2 [bookmark: _Toc492908662]Selecting Appropriate Numbers and Locations of Plots 
Location and Time
· Indoors, 900-910, 10 Minutes
References
· None
Materials and Resources Needed
· None
Instructions
· This section is meant to be a brief introduction to site selection.  LandPKS staff often get questions about where to dig or where to measure vegetation.  This document is meant to get participants to understand that how they select the site is important, but that the method will ultimately depend on their own goals and objectives. This section is meant to get participants thinking about site selection, but not answer specific questions about how every type of LandPKS user should select his or her sites, as that information is very detailed and we do not have time to cover that in this training. Below are a few pointers that can be considered to guide participants in making sampling decisions.  
a. Size of the assessment area- farm/plot size, county, regional
b. Depth and scope of assessment- generalized vs detailed assessment
c. Goal of the data collection- i.e., rapid site assessment, implementation of a comprehensive monitoring plan, assessment of farm level potential for production depending on the landscape, learning/training/demonstration, comparison of the impact of different management strategies
· In general, the assessment should focus on selection of a number of plots that capture the variability of the population in the assessment area, in terms of vegetation, slope, and other indicators that have been identified for monitoring without introducing bias. 
	[image: ]
Randomly selected sites within assessment area
	[image: ]Representative sites that capture the variability in assessment area


· Site selection can also focus on specific targeted areas, the landscape as a whole or a comparison of different areas. 
	[image: ]
	[image: ]
	[image: ]


· For the purposes of scientific research, different sampling methods and strategies can be adopted. Intensive sampling strategies focus on case studies where no formal basis is used to select sites and seek to understand the site more and generate hypotheses while extensive sampling focuses on use of statistical methods to select sampling sites and derive conditional statements to understand findings.  A good sample should be unbiased, precise ,and accurate. Different sampling methods can be applied such as simple random sampling, stratified sampling, systematic sampling, cluster sampling, or a hybrid of these methods. 
	[image: IDIP_4e_Figure_13_03a_L]
Pro:	Equal probability of selection
Con:	Under-sampling  of small important areas
	[image: ]
Pro:	Better representation of population
Con:	Might introduce bias depending on data 	being collected


	[image: ]
Pro:	Samples selected from all strata
Con:	Requires for a thematic mapping process
	[image: ]
Pro:	Points within a cluster might already be 	correlated
Con:	Might introduce bias depending on data 	being collected



2.2.3 [bookmark: _Toc492908663]Collecting Data With LandInfo
Location and Time
· Outdoors, 910-1050, 100 Minutes
References
· LandPKS website: landpotential.org
· LandPKS Getting Started Training Guide pdf
· Use of Voting for Formative Assessment docx
Materials and Resources Needed:
· 1.2.3.b LandInfo Worksheet Blank docx
· 1.2.3.b LandInfo Worksheet Key docx
· Keys to Soil Textural Classes docx
· Undisturbed soil
· Smart phone with LandPKS installed
· Digging tools (shovel, hoe, etc.)
· Water bottle with water
· Measuring device (tape measure, LandCover 1 m stick, ruler, etc.)
· Writing instrument (pen, pencil, etc.)
· Optional: hand spade or knife to collect soil from different soil depths, sieve or other tool to help break up hard soil clumps, tarp or cardboard to help lay out soil by depth
[bookmark: _Toc492908664]Digging A Soil Pit And Preparing Good Soil Samples (30 Minutes)
Digging Strategies and Digging The Soil Pit (20 Minutes)
· Refer back to the earlier discussion on selecting plot numbers and locations. Explain that where to dig your soil pit varies based on the goal.  For example, if you want to characterize the soil on a farm, it would be appropriate to dig in the middle of the farm.  However, on a big farm with differing topographies, you may want to even dig more than one hole.
· [image: ]The soil pit should be as deep as possible; we recommend at least 70 cm, if possible.
· The pit only needs to be wide enough to easily access each of the soil layer depths.
Preparing A Good Soil Sample (10 Minutes)
· Have participants prepare a surface to put the soil samples on such as a sheet of a flip chart, cardboard, sack, etc. There should be a separate space for each soil depth and it should be labeled as shown in the photo to the right.
· Ensure that the sample for each layer is representative of that layer. 
· For example, if collecting soil from the 20 to 50 cm layer, make sure to collect some soil at each depth from 20 to 50.  This can be easily done by placing a shovel in the pit at the bottom of the depth (for example at 50 cm), and scraping the side of the pit with a hoe or knife or some other semi-sharp object, so that some of soil falls onto the shovel from every depth between 20 and 50. 
· Demonstrate how to collect soil samples for the first two layers.
· Have participants collect the soil for the remaining layers and place the samples in the appropriate places.
[bookmark: _Toc492908665]Collecting Data (65 Minutes)
· Give each of the teams a copy of “Keys to Soil Textural Classes” so they can refer to it throughout the rest of the lesson. Make sure each team still has a copy of the “LandPKS Getting Started Training Guide”.
· Participants should open LandInfo and begin a new plot (5 minutes).
· Have participants fill out all of the information up to the ‘Soil Layers” section (5 minutes).
· Demonstrate how to complete the 0-1cm depth for ‘Soil Layers’ (20 minutes). During the demonstration, discuss proper technique and tips and tricks for soil texturing:
· Using your fingers or a strainer to break up soil aggregates (chunks).
· Wet the soil evenly.
· Work the soil in your hand to mix it properly.
· Proper techniques for forming a ribbon (having the soil stand up on its own).
· Explain the differences between gritty (can hear sand particles when rubs soil between fingers near the ear), smooth (fingers slip and slide over the wet soil), and not gritty or smooth (sticky).
· If the soil has a lot of gravel, you may want to separate soil from gravel/rocks to make it easier to estimate soil rock fragment.
· After the demonstration, ask participants to complete "1.2.3.b LandInfo Worksheet Blank." Use the strategies outlined in "Voting for Formative Assessment " to assess participant learning and adjust your teaching as necessary. Solutions to the problems are provided in "1.2.3.b LandInfo Worksheet Key." Answer additional questions as needed (10 minutes).
· When you are sure that all participants are on the same page, have them complete the other soil layers (30 minutes).
· Assign one layer to each group and have the group complete LandInfo for that layer.
· Have all participants walk through the soil texture process and have them compare and discuss the results.  If participants disagree, they can use the soil handouts as references to help them determine the soil texture.
· Circulate between groups to answer questions.
· Each group then presents their results and other groups will fill in these data into their LandInfo plot.
· Have participants Synchronize their plots
[bookmark: _Toc492908666]Discussion (5 Minutes)
· Open discussion. If there are no questions, potential questions you could raise include: What are potential uses of LandInfo? How can you use LandInfo in your career?

2.2.4 [bookmark: _Toc492908667]Collecting Data With LandCover
Location and Time
· Outdoors, 1105-1245, 100 Minutes
References:
· LandPKS website: landpotential.org
· LandPKS Getting Started Training Guide pdf
· Use of Voting for Formative Assessment docx
· Riginos and Herrick 2010
· Riginos et al 2011
Materials needed: 
· 1.2.4.a LandCover Worksheet Blank docx
· 1.2.4.a LandCover Worksheet Key docx
· Key to Land Cover Types docx
· 50 m × 50 m plot with some variation in land cover types
· Smart phone with LandPKS installed
· 1 m stick with marks at 10 cm, 30 cm, 50 cm, 70 cm, and 90 cm or 4, 12, 20, 28, and 36 in 
· Writing instrument (pen, pencil, etc.)
· Optional: second 1 m stick to help measure plant height
[bookmark: _Toc492908668]Using The Stick Method (40 Minutes)
· Go to the plot's central point, which ideally is the soil pit from the LandInfo training (1 minute).
· Restate what types of data are collected with LandCover, along with some potential applications (1 minute).
· Restate how the data are collected: describe the plot layout and describe the stick (3 minutes).
· Follow instructions in LandPKS Getting Started Training Guide to demonstrate data collection for one transect. Participants enter data along the way (25 minutes).
· Use the sun, a magnetic compass, or the compass in the Photos section of the LandPKS LandInfo app to determine the direction of your first transect.
· Begin walking 5m in a straight line in the direction of the transect. To determine what constitutes a 5-meter distance, use one of the following techniques:
· Use a measuring tape.
· Place the 1-m stick down five times as illustrated below.
[image: ]
· Determine your average pace length using the following method and then walk the number of required paces to travel 5 m. One pace is the distance covered by two steps. Pacing involves counting the number of paces while traveling in a certain direction and can be used to obtain fairly accurate distance measurements when done carefully. Pacing is much quicker than the taping and multi-stick methods mentioned above. Pacing is also more accurate than counting individual steps, because it allows for a more natural walk.
[image: ]
To determine your average pace (This only needs to be done once, unless your fitness level changes, for example.), follow these steps:
1. On level and unobstructed ground, determine a distance of a known length (e.g., 50 m; longer is better) using a tape measure or the multi-stick method mentioned above. 
2. Walk this entire distance while counting your paces (Remember: one "pace" is two steps!). For example, start by taking a step with your left foot, but count only each time your right foot falls. Pace in a relaxed, natural manner; forced steps will be less uniform in length and will not result in an accurate measurement.
3. Divide the length of the line by the total number of paces it took you to reach the end of the line to determine your average pace length. 
 e.g., 
4. Record your pace length on level and unobstructed ground.
5. You can adjust this number according to conditions (e.g., add paces when going uphill). Better yet, determine your average pace length given other conditions (e.g., hilly landscape or landscape with shrubs along the way). Record your average pace length for those conditions and later apply whichever pace length is most appropriate in a given situation.
· Drop the 1 m stick in front of you without looking at where you are dropping it to avoid introducing bias.
· Use a thin long object (e.g., a grass, a thin branch, or a pen) to mark the exact location of each stick segment. As you collect the data, be sure to always look up as well to avoid missing trees.
· Note the importance of correctly classifying land cover types (e.g., tree vs. shrub vs. sub-shrubs). Point out that a detailed discussion is beyond the scope of this class, but that in-depth information can be found in the "Key to Land Cover Types", which you should hand out at this point for future reference. Describe land cover types of relevance at the chosen plot as you demonstrate the stick method and app use.
· Note that when Bare Ground is selected, other land cover types cannot be selected. Conversely, all other land cover types can be combined in any way.
· After the stick method demonstration, ask participants to complete "1.2.4.a LandCover Worksheet Blank.docx." Use the strategies outlined in "Voting for Formative Assessment " to assess participant learning and adjust your teaching as necessary. Solutions to the problems are provided in "1.2.4.a LandCover Worksheet Key.docx." Answer additional questions as needed (10 minutes).
[bookmark: _Toc492908669]Collecting Data (55 Minutes)
· Divide participants into teams of two or more (2 minutes).
· Direct each team to collect data for a particular transect – ideally, there are at least three teams to collect data in the E, S, and W directions (45 minutes).
· Visit each team to check on progress and answer questions as needed. 
· Have each team read out its findings slowly enough so that other teams can enter the data for the transects that they did not personally complete. That way each team will have a complete LandCover dataset for the plot (13 minutes). 
[bookmark: _Toc492908670]Discussion (5 Minutes)
· Open discussion. If there are no questions, potential questions you could raise include: What are potential uses of LandCover? How can you use LandCover in your career?

2.3 [bookmark: _Toc492908671]Uploading LandInfo and LandCover Data
Location and Time
· Indoors, 1245-1300, 15 Minutes
References
· LandPKS Getting Started Training Guide pdf
Materials and Resources Needed:
· Smartphone with LandPKS installed and LandInfo and LandCover data entered
Instructions
· This section is to ensure that participants have understood how to Synchronize plots.
· Let participants ask any questions they might have.
· Then briefly outline the points below about Synchronizing plot data  
· LandInfo
· While LandInfo can be conducted without a data connection, users do need a connection to submit their plot.  However, it is important to note that users can still push ‘Synchronize Now?’ even in areas without data connection, and the data will be automatically uploaded next time their phone has access to a data connection. 
· [bookmark: _GoBack]Once participants submit their data, they will not be able to modify the results on the phone.  To edit the submitted data, they need to visit portal.landpotential.org or they can return to the Data Input page, edit the data, and hit the Synchronize Now button again. 
· LandCover
· Once users have completed their transect data, they should submit them.
· In LandCover to submit results and obtain results does NOT require a data connection.  Calculations are completed on the phone itself.  
· However, in order for the data to be uploaded to the data portal, users need to connect to a data network.


3 [bookmark: _Toc492908672]Troubleshooting App Problems
3.1 [bookmark: _Toc492908673]Resolving Location Errors
3.2 [bookmark: _Toc492908674]Unfreezing A Frozen App
3.3 [bookmark: _Toc492908675]Understanding Why Plots Have Not Uploaded
Location and Time
· Indoors, 1400-1430, 30 Minutes
References:
· Document "LandPKS Getting Started Training Guide"
Materials and Resources Needed: 
· 2.3 Troubleshooting App Problems Worksheet Blank docx
· 2.3 Troubleshooting App Problems Worksheet Key docx
Instructions
· This section of the training covers the three topics listed above (2.1, 2.2, and 2.3).
· Hand out "2.3 Troubleshooting App Problems Worksheet Blank" to each group.
· Have participants work through the worksheet (15 minutes).
· After participants have finished the worksheet, come back together as class and discuss the answers. For example, go through the problems one by one and call on different teams to provide a solution each time. Solutions to the problems are provided in "2.3 Troubleshooting App Problems Worksheet Key."
· It is important to note that the worksheet key may be incomplete and participants may have found solutions for troubleshooting that were not already mentioned.
· There are others errors they may come across, so it is good to emphasize that they should always e-mail contact@landpotential.org with any problems, issues, or questions


4 [bookmark: _Toc492908676]Analyzing And Interpreting The Output
4.1 [bookmark: _Toc492908677]Accessing And Using The LandPKS Data Portal
Location and Time
· Indoors, 1430-1500, 30 Minutes
References
· LandPKS website: landpotential.org
Materials and Resources Needed 
· Computer
· Internet access
· Microsoft Excel
· 3.1 Accessing and Using the LandPKS Data Portal Worksheet Blank docx
· 3.1 Accessing and Using the LandPKS Data Portal Worksheet Key docx
Instructions
· This part of the training is a participant-centered learning activity. 
· Ask participants to work in the teams established at the beginning of the training.
· Provide participants with the document "3.1 Accessing and Using the LandPKS Data Portal Worksheet Blank". The document includes step-by-step instructions and associated assessment questions for three topics: 
· 3.1.a Using the LandPKS Data Portal Map
· 3.1.b Visualizing LandPKS Plot Data
· 3.1.c Downloading LandPKS Plot Data
· Give participants about 20 to 25 minutes to complete the activity.
· Walk around the room and check in on each of the teams to answer questions as they arise. 
· After participants complete the activity, use the strategies outlined in "Voting for Formative Assessment " to assess participant learning (5 to 10 minutes). Most participants will have been able to answer all questions correctly and, given limited time, we recommend that you go through each question quickly, confirm the correct answer to each question, and keep track of questions that seem to have been difficult to answer. Then, if time permits, discuss these more difficult questions and answer additional questions as needed. Solutions to the activity are provided in "3.1 Accessing and Using the LandPKS Data Portal Worksheet Key".

4.2 [bookmark: _Toc492908678]Analyzing and Interpreting The Output In General
4.2.1 [bookmark: _Toc492908679]Analyzing and Interpreting the Smartphone Output
Location and Time
· Indoors, 1500-1530, 30 Minutes
References
· None
Materials and Needed
· Smart phone with LandPKS installed
· 3.2.1 Analyzing and Interpreting the Smartphone Output Worksheet Blank docx
Instructions
· This part of the training is a participant-centered learning activity. 
· Ask participants to work in the teams established at the beginning of the training.
· Provide participants with the document "3.2.1 Analyzing and Interpreting the Smartphone Output Worksheet Blank". The document includes a guide on how to analyze the LandCover and LandInfo app results as well as a series of simple questions pertaining to the LandCover and LandInfo data they collected. 
· Give participants about 20 minutes to complete the activity.
· Walk around the room and check in on each of the teams to answer questions as they arise. 
· After participants complete the activity, ask different teams to offer solutions to the different questions. Clarify difficult concepts and answer additional questions as needed. 

4.2.2 [bookmark: _Toc492908680]Analyzing and Interpreting the Data Portal Output
Location and Time
· Indoors, 1530-1600, 30 Minutes
References
· LandPKS website: landpotential.org
Materials and Needed
· Computer
· Internet access
· Microsoft Excel
· Export_LandCover_Data csv
· Export_LandInfo_Data csv
· Export_METADATA_LandCover csv
· Export_METADATA_LandInfo csv
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Spreadsheet Blank xlsx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Spreadsheet Key xlsx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Worksheet Blank docx
· 3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Worksheet Key docx
Instructions
· This part of the training is a participant-centered learning activity. 
· Ask participants to work in the teams established at the beginning of the training.
· Provide participants with the documents "3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Spreadsheet Blank” and “3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Worksheet Blank” The former document is a spreadsheet containing a subset of the data participants downloaded as part of 4.1 above. The latter document includes a series of assessment questions related to the data in the spreadsheet and is divided into three sections:
· Analyzing and Interpreting the LandInfo Output
· Analyzing and Interpreting the LandCover Output
· LandInfo and LandCover Analysis and Interpretation Challenges
· Give participants about 25 minutes to complete the activity.
· Walk around the room and check in on each of the teams to answer questions as they arise. Check the teams’ answers in the first two sections to make sure they are on the right track.
· After participants complete the activity, collectively discuss the answers to the challenge questions in the third section. Solutions to the activity are provided in “3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Spreadsheet Key” and “3.2.2 Analyzing and Interpreting the LandPKS Data Portal Output Worksheet Key”.

4.3 [bookmark: _Toc492908681]Analyzing and Interpreting The Output In Specific Contexts
4.3.1 [bookmark: _Toc492908682]Rangeland Context
Location and Time
· Indoors, 1600-1630, 30 Minutes
References
· None
Materials and Resources Needed
· Paper and writing instruments for taking notes
Instructions 
· The following is a think-pair-share activity pertaining to LandPKS applications in a rangeland context. 
· Ask participants to think individually for 5 minutes about the following scenario and associated question: “Imagine that you were just hired as a rangeland manager for a conservancy.  There is no monitoring program in place and no vegetation inventory or survey has been formally conducted.  The local livestock keepers have been telling you that the forage for their cows is decreasing. How would you as the new rangeland manager use the LandPKS app in your work?”
· Next, ask participants to partner up with the rest of their team and share ideas and plans for another 5 minutes.
· Next, ask teams to share their findings with the entire group and facilitate an open discussion for about 15 minutes. 
· What have participants thought and talked about?
· How does LandPKS fit into rangeland management? What are the benefits of using LandPKS in this context?
· What are other potential uses of LandPKS in rangeland areas?
· Finally, use the remaining 5 minutes for any wrap-up questions about the use of LandPKS in rangelands or any other general questions participants may have.

4.3.2 [bookmark: _Toc492908683]Agriculture Context (30 minutes)
Location and Time
· Indoors, 1600-1630, 30 Minutes
References
· LandPKS website: landpotential.org
Materials and Resources Needed
· Paper and writing instruments for taking notes
Instructions 
· The following is a think-pair-share activity pertaining to LandPKS applications in a agriculture context. 
· Ask participants to think individually for 5 minutes about the following scenario and associated question: “Imagine that you were just hired as an agricultural extension agent for a local organization working with smallholder farmers. You are assigned to work in a new community where your organization has not worked previously. How would you as the new agricultural extension agent use the LandPKS app in your work?”
· Next, ask participants to partner up with the rest of their team and share ideas and plans for another 5 minutes.
· Next, ask teams to share their findings with the entire group and facilitate an open discussion for about 15 minutes. 
· What have participants thought and talked about?
· How does LandPKS fit into agricultural development? What are the benefits of using LandPKS in this context?
· What are other potential uses of LandPKS in agricultural areas?
· Finally, use the remaining 5 minutes for any wrap-up questions about the use of LandPKS in agricultural areas or any other general questions participants may have.


5 [bookmark: _Toc492908684]Training Conclusion
Location and Time
· Indoors, 1630-1700, 30 Minutes
References
· None
Materials and Resources Needed 
· LandPKS Training Certificate docx
· LandPKS Training Learning Assessment Blank docx
· LandPKS Training Learning Assessment Key docx
· LandPKS Training Evaluation docx
· Writing instrument
Instructions
· The course conclusion is composed of three sections: discussion, learning assessment, and training evaluation.
· Begin to conclude the course with a discussion of issues participants would like to briefly discuss. 
· If time allows, have each participant share with the group their answer to the following questions:
1. What was the most exciting and interesting thing you learned today?
2. What is one way in which you plan to use LandPKS in the future?
· Next, ask participants to complete a short final learning assessment for the training. This assessment will not be graded but is a way for the LandPKS trainers to determine the degree to which participants acquired the training learning outcomes. The learning assessment is in the document “LandPKS Training Learning Assessment Blank”. Solutions to the problems are contained in the document “LandPKS Training Learning Assessment Key” Collect the learning assessment once all the participants have completed it and analyze and interpret the data upon completion of the training to further improve it.
· Next, ask participants to evaluate the LandPKS training using the document “LandPKS Training Evaluation”. This evaluation is not graded and meant to help trainers assess participants' perceptions of the training and provide guidance for future training revisions. Collect the evaluations once all the participants have completed them and analyze and interpret the data upon completion of the training to further improve it.
· Congratulate the participants on a successful completion of the training and for their cooperation and participation throughout the day. Also thank them in their interest in learning about new and innovative technologies for sustainable land management. We only have one world and humans need to become more innovative and use the growth of technology to help make more sustainable land management activities.
· Remind participants that they can sign-up for the newsletter on landpotential.org and if they have any questions or would like to get in touch with the LandPKS team they can contact Amy Quandt (LandPKS Global Coordinator) at amy.quandt@colorado.edu or Caitlin Holmes (LandPKS Local Program Coordinator) at cvholmes@landpotential.org.
· Hand participants their Certificates.


[bookmark: _Toc492908685]Notes
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