Using entities in ODK central
Introduction to Entities
This guide and its examples are designed to serve as an introductory resource to exploring how to use entities in ODK central. As a concept, “entities” can be thought of as “things” that need to be shared between forms. These could be tangible things such as farms, fields, plots, trees, village etc. or something more abstract such as visits or cases. 
Entities will be stored within “Entity Lists” which can be thought of as databases that are shared across multiple forms. These forms can then be used to read, write and update entries on that list. In other words, forms will be able to be used to select directly which entity is being surveyed, read in the data about that entity and update new information about that entity. This is in addition to being able to create new entities.
These are extremely useful options for any kind of longitudinal or multiple form data collection project as there is a more direct tracking of these entities across the forms. In general, these can be used to replace having prebuilt csv files that have been used previously to achieve the same objectives. Therefore, aiming to minimize errors in follow up and reducing strain on data cleaning and validation later down the line.
For a more detailed introduction to the concept of entities, please see the official ODK documentation https://docs.getodk.org/entities-intro/ 
Example 1
This first example includes a form to register individual farms for the project which would ultimately include a baseline, midline and endline survey form to assess how the wellbeing of the farmers changes over time.
For brevity, this example will only include the baseline form, but the processes required for a midline and endline form would ultimately be virtually the same.
Setting up the registration form
For this first example, we are creating a registration form that will be used to register our individual farms for later data collection. This form can be fairly short as it is only used to generate our list of farms. There are generally two key pieces of data to collect with such a form, GPS coordinates and an identifier such as an ID number. However, it would also be recommended to use this initial registration visit to collect some other key identifying information that could be additionally helpful in defining the household. 
We can set up our XLSform largely as we normally would, using an xlsx spreadsheet in Excel or Google Sheets to write up the questions into the “survey” sheet. As you can see, for this registration form we have included a geopoint type question to collect the GPS coordinates as well as questions to give the farm an ID number, the farmer’s name, their date of birth and the household size.
There is only one change that will need to be made to the “survey” sheet, you will see there is a new column called “save_to”. This column is used to denote which variables from our ODK from do we want to save into the resulting entities dataset that will be created by ODK Central. For a registration form, these will generally by the variables we think are most helpful in identifying the household for the future data collection forms (ID, gps, farmer_name etc.) and variables that may be useful for monitoring (enumerator). In this column, we provide the name for the variable as we want it to appear in the entities dataset. This does not necessarily have to be the same as the “name” column.
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The other key addition to be made to XLSforms to allow for the use of entities is to crate a new tab in the worksheet called “entities”.  On this sheet we only need to provide two columns of information for a registration form. There is other information we can supply depending on the purpose of the form as we can also update entries as we will see later in this example. 
Frist, we supply a “list_name” which will be the name of the entities dataset we want to create in ODK Central. Next, we provide someway to identify each entry to this dataset which should be created in some way by using variables that are created within the form. In this case we are simply using the ID number we are inputting in the form (${ID}), but we could combine variables to make clearer identifiers such as using the ODK function concat() to combine the ID number and the farmer’s name.
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Setting up the baseline form
As with the registration form, there are additional changes that must be made to subsequent data collection forms from what would usually be expected. Firstly, the form will need to include someway of identifying which entity (farm) we are now visiting. Perhaps you have previously used prebuilt csv files to track your list of farms, households, fields etc. you may have used lookups using the search() function in the appearance column to populate options of a select_one question. Here we are essentially trying to accomplish something similar except with fewer steps as we do not need to manually upload a csv or make any entries into the “choices sheet”. Instead, rather than using “select_one list_name”, we use “select_one_from_file [Entities].csv” where Entities is the name of our entities dataset we specified in the registration form. In this case “select_one_from_file Farms.csv”
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For many data collection forms, this may be the only change that would need to be made. However, as previously mentioned this is a baseline survey and we may want to reference the values entered here at a later time in the midline form or the endline form. Therefore, we want to enable this form to be able to update the entities dataset. You may have noticed therefore that this form also has the new “save_to” column. This behaves just as it does in the registration form, with us providing variables names for the questions. Note that for many of these questions, we have supplied the suffix “_BL”, this is not mandatory in anyway but a useful option for specifying that these values will be coming from the baseline (BL) implementation of the survey. This will help separate it later down the line from any midline (ML) or endline (EL) enumeration. Not every variable has to be saved into the dataset, if you do not want a variable to become part of the Farms dataset then you simply can leave the column blank.
In order to bring in and reference variables from the registration form that were saved to the entities dataset, we need to add some calculations to pull them in.  These are akin to the pulldata() calculations that have otherwise been used to bring in data from attached media files. The code is a bit more complicated however but basically you just need to use the structure:
instance(`[name of entity list]`)/root/item[name=${variable name for selecting the entity being surveyed}]/variable name in the dataset
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Finally, as we wish to make updates to the entities dataset, we must also include the entities sheet into the survey form. Though we make one change compared to the registration form, rather than specifying the label, we use the column “entity_id” instead. In this column, we write the name of the variable we used to select which entity is being surveyed from the survey sheet.
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Creating a project and uploading your forms
Upon logging into the ODK Central site you will be met with the homepage where you will be able to find all projects which are made through your server. If this is your first project, then this page will of course be blank. To create a project for your forms, click on the blue “+ New” button next to the “Projects” title. All forms that you intend to be connected as part of the overall data collection process should be under the same project.
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This will open a pop-up window to provide a name for the project, once written click on “create”. This will then take you straight to the homepage for this new project as seen below.
[image: ]
To upload the first form, starting with the registration form, again click on the “+ New” button next to the “Forms” title. Then drop in the XLSform or chose the file from the file explorer and press “upload”. If there are any errors in your form, you will be informed and prevented from uploading the file. You can use the following site to validate your forms before uploading  https://getodk.org/xlsform/ 
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Once successfully uploaded, the homepage for that form will appear. Notice that under “Your Current Draft” there is a section listing that there is 1 entity list updated by this form, named “Farms” which has 6 properties (the 6 variables we save in the registration form).
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Testing works slightly differently currently when using entities. ODK Central currently does not allow for full testing of entities as only published forms can create entities. Therefore, any submissions to the registration form while it is still in “testing” will not be saved into the entities dataset and thus cannot be used in the testing for the later forms. It is recommended that you create a project purely for testing the forms separately from your real data collection project in order to test the full flow of creating entities and then collecting data for those entities.
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To publish the form, return to the “Status” tab and click “Publish Draft…”. A pop-up window will appear which will show you the details of the creation of the entity list and the variables which will be uploaded.
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You can repeat the same process for the baseline form by adding it to the same project as the registration form. You do not need to create a project for each form. The main difference being that there will be an additional entry on the form page for a “Dataset” which is referring to the entities list created by the registration form. Additionally, as we are updating the entities list using the baseline form the number of properties attached to the entity list has increased.
[image: A screenshot of a computer

Description automatically generated]
Collecting data through Enketo or ODK Collect
Collecting data for these forms is largely the same as it would be for any other project. Either Enketo or ODK Collect will both be able to update and receive the entities list for both forms.
Enketo
To us Enketo on your computer to complete data entry, go to the submissions tab and again click on “+ New”.
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The form will then open in your browser to be completed as normal.
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ODK Collect
There are a few additional steps you first must complete before being able to collect data through the app on your mobile device. Return to the project home page and navigate to the “App Users” tab.  Click on “+ Create App User” and provide a display name for these users such as “enumerators”. This will generate a QR code that can be scanned in the app to set up the project.
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Before scanning the code and collecting however, navigate to the “Form Access” tab and make sure that the appropriate app users have been given access to the correct forms by checking the tick boxes and pressing “Save”
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Description automatically generated]Then go back to “App Users” and press the “See code” link. This will open the QR code you can then scan on ODK Collect to configure your device for data collection.  Then you can complete submissions for the first form as normal.
[image: A screenshot of a phone

Description automatically generated]
Entities in ODK Central
By default, every submission will automatically create an entry into the entity list. To see all the information and entries to the list, go to the “Entities” tab from the project homepage. Here there will be a list of all entity datasets which are created and updated from all forms in the project. In this case we see just one listed, Farms. From this page you can also export this dataset in a csv file.
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Clicking onto the name of the dataset (Farms) willl then open an overview page which details the properties of the dataset and its connections to the forms in the projects.
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Opening the “Data” tab opens a table view of the dataset including metadata as to who created the entry, when it was created and when it was last updated. Below is the view created after filling out 5 entries in the farm registration form.
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Completing the Baseline form and viewing the updated entities
[image: ]Now that we have 5 registered farms in the entities dataset, we can make our visit for the baseline survey. Currently, a stable internet connection is required to retrieve the entities dataset following each registration. So you may not be able to complete registration and data collection in the same visit if you cannot guarantee you will be able to upload completed submissions and download updates while in the field. Working offline with entities is on the roadmap for future updates to ODK.
Collecting data is virtually unchaged from how you may have used ODK in the past. Simply open the form on Enketo or ODK Collect and select which farm you wish to survey when prompted. In this case, we are presented with the ID numbers we created when registering farms. Once the farm is selected, the data collection can then proceed as normal.
In this form, after selecting the farm you will also be presented with a screen stating the name of the farmer and their date of birth, these being variables form the entity dataset we were able to bring across from the registration form.
Once we haved entered a few submissions for the baseline form, we can go back the entities dataset on the ODK Central site and see that the dataset has now been updated with the baseline results.
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Example 2
In this second example, we will be testing 4 treatment options on different fields for each farm in our survey. There will be 4 fields per farm, with each using a different treatment option.
Rather than registering our farms we will instead be starting with a prebuilt list of farms and then using these farms to help populate a registration form for each field.  We could start with a farm registration form, and then register our fields in the same visit using a second form but as mentioned previously this would require a stable internet connection which may not always be feasible.
These fields will then subsequently populate a form for the first visit after applying the treatment. In theory this would then be supplemented with forms with for second, third, fourth etc. visits to monitor changes over time.
Uploading prebuilt entity lists
For this example, we are starting with a pre-existing list of farms from which we will collect data across 4 fields each. Below is a csv with 5 farms listing a label for the farm, the enumerator, an ID number, the gps coordinates, the farmers name and their date of birth. This csv was created using the data collected from example 1, when trying out this example for yourself you can either use the data we have attached to this guide or create a csv file of your own. If you chose to do the latter, make sure that the structure of the data remains the same with the same column names. 
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After creating the project, go straight to the entities tab and click on “+ New” to create an entity list. Before we can upload the csv file, we first need to define the properties of the entity list, i.e. the variables in our csv. This must be done for all columns in the data file except for the label column. This is done by clicking “+ New” next to “Entity Properties” and typing in the name of each column from the dataset. As this is done manually it is recommended that an initial sample frame of entities only contains the variables that are absolutely needed for the forms you will be using.
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Once you have every variable listed, move to the “Data” tab and press “Upload”. In the pop-up window, then drag in the csv file or upload it through the file explorer to import the data.  The window will then show a table of the entries that are to be imported. Press “Append data” to bring the data into the server.
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Using GPS and map appearances
A very useful feature to use when dealing with entities is to enable the map appearance for selecting the entity being surveyed. This allows the data collector to view the farms on a map to aid in selection, rather than relying on knowing ID numbers, addresses or farmers names.
In order to do this however, the gps coordinates attached to the entity must be saved into a column called “geometry”. ODK will not recognize coordinates saved to a column by any other name. Within the XLSform, the “map” appearance should be specified for the selection question as seen in the field registration form below.
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When collecting data in ODK Collect, you will be able to “Select place” when reaching the farm selection question. This will open a google maps view which you can zoom into your location by pressing the compass button in the top right corner. When selecting a point on the map a tab will then open at the bottom of the screen with the information available from the dataset which the enumerator can use to be sure they are selecting the correct entity. Press “Select” to then move through the rest of the form. Note that map appearances for select questions will not work in Enketo currently, they are only available for mobile devices.
[image: ][image: ]
Choosing and creating entities in the same form
Within this example, we first have our farm entities which have been pre-defined from which we are first registering four fields using ODK. The survey sheet for this form can be seen at the top of the page. In terms of selecting the farm, the set up is the same as seen in the first example with using a “select_one_from_file Farms.csv” and using the instance calculations to bring in the farm ID and farmers name.
This is followed by a “select_one” to define the field number as well as gps coordinates for the field, the crop grown on the field, the treatment used and the date of application.
To create the “Fields” entity list, its details must be filled out in the “entities” sheet. Here we have defined the label a little more directly by using a combination of the farm ID, the farmers name and then the field number.
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Also note that we filled out the “save_to” column for our calculations to bring in data from the Farms data, this allows us to additionally save that data into the Fields dataset. This will make connecting farms and their fields much simpler both in forms and during data cleaning and analysis.
Manually uploading new entities
Just as we used a full pre-built list of farms to populate the Farms entities, we can also manually upload additional entries to entity lists. Below is the first set of entries to our “Fields” entity list, the four fields for farm 1. Let’s imagine that the fields for farm 2 for whatever reason are in a separate csv, perhaps there was an issue with the mobile device at the time of field registration so details were collected by hand. Clicking on “Upload” will open a pop up window with the entities shown in a table at the top of the page.
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In order to be able to upload new entries to the list, the data file must be in the same format with all the same columns and headers. This can be made simpler as this pop up window allows for the download of a template csv with the column headers preloaded.
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Using this template we can then fill in all the details for the fields on farm 2.
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After dropping this file into the pop up window, a 2nd table will appear showing the new entries that will be uploaded to the dataset.
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After clicking on “Append data”, you will see that the new entries to the Fields dataset have been added to the data table.
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Collecting data on the first visit
The second form in this project collects information about the growth and damage to the plants during a first visit to each field. We can actually connect to both the Farms and Fields datasets to help ease the selection process. So rather than having 1 selection that will list all fields, we can first select the farm, then select the field. This can be done as we can treat the “select_one_from_file” with choice filters just like we can from a standard “select_one”. As such we first select the farm, then bring in the farm ID and farmers name. In the choice filter for the field selection we can then use farm_ID = ${farm_ID} to filter the options down to just the fields for the selected farm.
We can then bring in data from the fields dataset in the same way as we did for farms, feeding this information back in a note to the enumerator. As this form is not updating the entity lists in any way, there is no need for the “save_to” column or the “entities” sheet.
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Additional resources
This guide is not an exhaustive guide on all topics related to entities, please review the additional documentation from the ODK team to find more information including resolving “parallel updates”, manually editing entities in ODK central, FAQs and some of the limitations of using entities.
https://docs.getodk.org/entities-intro/
https://docs.getodk.org/tutorial-community-reporting/
https://docs.getodk.org/central-entities/ 
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label registrating_enumerator  farm_ID geometry farmer farmer_dob
5-Nathan Eubank Luke 5 53.409523 -1.47412...  Nathan Eubank 17112/1975
2 4-Sarah Alexander Luke 4 53.414998 -1.47279...  Sarah Alexander 30/07/1969
3 3-Brian Smith Cal 3 53.416532-1.46296...  Brian Smith 13/05/1998
4 2-Mark Phipps Emma 2 53.40937 -1.472369 Mark Phipps 21/02/1984
5 1-Wanda Jones James 1 53.4128894 -1.4688...  Wanda Jones 06/10/1992

Rows1-50f5 5 v perpage

Append data [eEUSH]
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note instruction_note Please use this form to register individual fields for each farmer.

select_one_from_file Farms.csv farm Please select the farm you are visiting: map TRUE

calculate farm_ID farm_ID instance('Farms')/root/item[name=${farm}}/farm_ID
calculate farmer farmer instance('Farms')/root/item[name=${farm}]/farmer
select_one field_number field_number  field_ID Please enter the field number for this farm: TRUE

select_one enumerator enumerator  registrating_enu Enumerator: TRUE

begngow detals . eest
geopoint gps geometry Collect GPS point for the field: TRUE

select_one crop crop crop Please select the crop grown on this field: TRUE

select_one treatment treatment treatment Please record the treatment used on this field: TRUE

date start_date start_date Please record the date of application: TRUE ${treatment}
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2-Mark Phipps

B Select

name: d5e9fb56-61ad-47bc-91d8-a7684db96e78
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2-Mark Phipps

B Select

name: d5e9fb56-61ad-47bc-91d8-a7684db96e78
__version: 1

registrating_enumerator: Emma

farm_ID: 2

farmer: Mark Phipps

farmer_dob: 21/02/1984
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A~ B c

list_name label

Fields concat(${farm_ID}, "I", ${farmer), "- Field:", ${field_number})
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Fields

Overview

T Filter  20f2

Conflict status

Created by

enumerators.

enumerators.

enumerators.

enumerators.

Data@)  Settings

Entities

v 2 Refresh

Created at

today 12:52
today 12:51
today 12:50

today 12:49

Last Updated / Actions

farm_ID  farmer

1

Wanda Jones

Wanda Jones

Wanda Jones

Wanda Jones

field_ID

4

3

registrating_enumerator

James

James

James

James

gps_coord

53.4129131 -1.4688684 183.30000...

53.4129019 -1.4688645 182.60000...

53.4129004 -1.4688659 182.60000...

53.4129265 -1.4688826 183.30000...

cotton

cotton

cotton

cotton

treatment

DAP_urea
urea
DAP

none

start_date

2024-10-15

2024-10-21

2024-10-20

# APlaccess  Lal Analy;

Dowr

Label

1|Wanda Jones- Field:4
1|Wanda Jones- Field:3
1|Wanda Jones- Field:2

1|Wanda Jones- Field:1
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Import Data from File

Fields server data

label farm_ID farmer field_ID registrating_enumerator  gps_coord crop treatment start_date
1|Wanda Jones- Fiel. 1 Wanda Jones 1 James 53.4129265 -1.4688...  cotton none
2 1|wanda Jones- Fiel 1 Wanda Jones 2 James 53.4129004 -1.4688...  cotton DAP 2024-10-20
3 1|wanda Jones- Fiel 1 Wanda Jones 3 James 53.4129019 -1.4688...  cotton urea 2024-10-21
4 1|Wanda Jones- Fiel 1 ‘Wanda Jones 4 James 53.4129131 -1.4688...  cotton DAP_urea 2024-10-15
“« »

Rows1-4of4 5 v perpage

label farm_ID farmer field_ID registrating_enumerator  gps_coord crop treatment start_date

Drag a .csv file here, or to import.

The first row in your data file must exactly match the table header you see above. If you aren't sure, you can = & Download a data template (.csv)

Cancel
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label
2| Mark Phipps- Field:1
2[Mark Phipps- Field:2
2[Mark Phipps- Field:3
2|Mark Phipps- Field:4

farm_ID

farmer
2 Mark Phipy
2 Mark Phipy
2 Mark Phipy
2 Mark Phipg

field_ID

registrating gps_coord

1 Emma
2 Emma
3 Emma
4 Emma

5§3.40942 147237100
53.40940 1.472368 0 0
5§3.40942 147237400
5340938 147237100

crop
maize
maize
maize

maize

treatment start_date
none 2024-10-12
urea 2024-10-13
DAP 2024-10-14
DAP_urea
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Import Data from File

Fields server data

label

1|Wanda Jones- Fiel.

1|Wanda Jones- Fiel.

1|Wanda Jones- Fiel.

4 1|Wanda Jones- Fiel

Rows 1-4 of 4

farm_ID

5 v perpage

farmer

Wanda Jones

Wanda Jones

Wanda Jones

Wanda Jones

field_ID

1

registrating_enumerator

James

James

James

James

gps_coord

53.4129265 -1.4688...

53.4129004 -1.4688...

53.4129019 -1.4688...

53.4129131-1.4688...

crop

cotton

cotton

cotton

cotton

treatment start_date
none

DAP 2024-10-20
urea 2024-10-21
DAP_urea 2024-10-15

Iabel

farm_ID

2|Mark Phipps- Field:1 2

2|Mark Phipps- Field:2 2

2|Mark Phipps- Field:3 2

4 2|Mark Phipps- Field:4 2

Rows 1-4 of 4

Append data [eEUSH]

5 v perpage

farmer

Mark Phipps
Mark Phipps
Mark Phipps

Mark Phipps

field_ID

1

registrating_enumerator

Emma

Emma

Emma

Emma

gps_coord

53.40942 -1.472371

53.40940 -1.472368

53.40942 -1.472374

53.40938 -1.472371

crop

maize

maize

maize

maize

treatment start_date

none 2024-10-12
urea 2024-10-13
DAP 2024-10-14

Fields upload.csv o
4 data rows found
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Overview Data@)  Settings

Entities

T Filter  20f2 v Refresh
" Confictstaus
Created by Created at
¢  apnisupport@stats4sd.org today 13:15
7 apnisupport@stats4sd.org today 13:15
6 apnisupport@stats4sd.org today 13:15
S apnisupport@stats4sd.org today 13:15
4 enumerators today 12:52
2 enumerators today 12:51
2 enumerators today 12:50

1 enumerators

today 12:49

Last Updated / Actions

farm_ID

farmer

Mark Phipps
Mark Phipps
Mark Phipps
Mark Phipps
Wanda Jones
Wanda Jones
Wanda Jones

Wanda Jones

field_ID  registrating_enumerator  gps_coord

4

3

Emma

Emma

Emma

Emma

James

James

James

James

53.40938 -1.4723710 0

53.40942 -1.472374 0 0

53.40940 -1.472368 0 0

53.40942 -1.47237100

53.4129131 -1.4688684 183.30000...

53.4129019 -1.4688645 182.60000...

53.4129004 -1.4688659 182.60000...

53.4129265 -1.4688826 183.30000...
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maize

maize

maize

cotton

cotton

cotton

cotton

treatment
DAP_urea
DAP

urea

none
DAP_urea
urea
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note instruction_note Please use this form to register individual fields for each farmer.

select_one_from_file Farms.csv farm Please select the farm you are visiting: map TRUE

calculate farm_ID instance('Farms')/root/item[name=${farm}}/farm_ID
calculate farmer instance('Farms')/root/item[name=${farm}]/farmer

select_one_from_file Fields.csv field Please enter the field number for this farm: TRUE farm_ID = ${farm_ID}
calculate field_ID instance('Fields')/root/item[name=${field}/field_ID

calculate crop instance('Fields')/root/item[name=${field}}/crop

calculate treatment instance('Fields')/root/item[name=$({field}]/treatment

Crop grown: ${crop}

note field notes  Treatment: S{treatment}

select_one enumerator enumerator  Enumerator: TRUE

date visit_date Date of visit

decimal plant_height  Height of plant: Incm TRUE

integer pest_damage  Please rate pest damage to |0 - No damage, 10 - Plant has died TRUE >=0 and .<=10
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Entities Example 1 - Farm Registration % G &
File Edit View Insert Format Data Tools Exten:

Q_ Menus o e & F 100% v $ %

S | g B @ Y@
e &
A o B o - 3 3 o
Tooee  name  saveto labeliEngishlew)  hitaEngish(en)  appearance requied
2 note instruction_note. Please use this form to register individual farms for this survey and future follow-up.
3 select_one enumerator enumerator registrating_enui Enumerator: TRUE
Sobegngow L e
5 ftext D farm_ID Please record ID number for this farmer: TRUE
6 geopoint gps gps_coord Collect GPS point: TRUE
7 text farmer_name  farmer Enter farmer's full name: TRUE
s date farmer_dob  farmer_dob Please record farmer's date of birth: TRUE
9 integer hh_size hh_size Total size of household: Including the farmer themselves TRUE
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type name save_to label::English (en)
select_one enumerator enumerator baseline_enumerator  Enumerator:

select_one_from_file Farms.csv D Please select the farm you are visiting
calculate farmer

calculate farmer_dob

Farmer Name: S{farmer}

note farmer_note Farmer date of birth: S{farmer_dob}
begin_group demographics Demographics

select_one gender gender gender Gender of farmer:

select_one education education Highest education attainment ofn the farmer:

select_one marital_status marital_status Marital status of farmer.

oo
begin_group crops Crop Details

select_multiple crops crops_grown crops_BL In the past 12 months, which of the following crops were grown on this farm?
decimal crop_area crop_area_ha_BL Total area used for crop production:

decimal crop_yield crop_yield_kg_BL Total yield in last 12 months

endgowp s
begin_group socioeconomics Socio-Economics.

select_one satisfaction life_satisfaction life_satisfaction_BL  Overall, how satisfied are you with your current living standards?

select_one income_needs income_needs income_needs_BL Can you meet your basic needs with your income?




