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WELCOME TO THE WORLD OF DATA!
The Internet of Things Kitchen Gardens is designed to knit together technology and the school garden as a way
to demonstrate real-world applications of data literacy.

WHY IOT IN THE GARDEN

SOLVING PROBLEMS WITH DATA

Every garden requires problem-solving and tinkering:
and every garden lends itself to data gathering
and observation. Gardeners measure temperature,
humidity, light and moisture all the time – they make
observations about the seasons, microclimates in
their garden, sunlight and shadows, growth rates
and germination rates.

There are many problem-solving and tinkering
opportunities in a garden, from creating watering
systems to managing worm farms and planning
seasonal plantings around knowledge of the patterns
of weather and climate – a science that also relies
on data analysis.

WHAT IS THE INTERNET
OF THINGS?
You’ve probably heard the acronym IoT, and
it stands for Internet of Things.
What it refers to is a network of physical
devices such as sensors or actuators
(‘things’) that collect, process and send data
via the internet, or that react to data or to
external commands. Sometimes the devices
or networks are called ‘smart’ (smart homes,
for example).
IoT allows for continuous, detailed data
collection and analysis that can trigger a
response based on set parameters, such as
‘open the ventilation hatch if the roofspace
gets above 40°C’.

Add to this the chance to participate in citizen
science projects such as bird and pollinator counts,
and the garden is a beautiful learning space that
showcases many fabulous opportunities to collect,
analyse, use and respond to data.

CYCLES OF DESIGN
The cycle of design in the garden is exactly like the
cycle in technology:
Observe/
collect
data

Revise

Take
further
observations
and data

Propose
an action
or design
solution

Test the
action or
solution
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WHY DATA LITERACY MATTERS
The advent of the COVID-19 pandemic really
illustrated that data literacy matters. IoTKG provides
a real-world context within which students learn
and practise the skills they need to be able to
understand and learn about a system (such as an
ecosystem, or a microclimate), make decisions
about actions they are going to undertake within that
system, take action, review and adjust their actions.
This is not just reading data but also analysing it,
responding to it, watching for the effect of that
response, and adjusting again.

“The Internet of Things
is commonplace outside
the school environment,
so it should be
commonplace inside it.”
- Julie Hart, Science Coach and Garden
Educator, Bialik College, Melbourne

Our students live in a world that is and will be
increasingly connected via IoT. Although IoT is
a booming field in many occupations that are
certain to be important in Australia, such as AgTech
(agricultural technologies) and engineering, the
use of data, sensors, devices and all that IoT entails
will be prevalent in living spaces, work places,
and as tools for health and wellbeing, and the
assessment and response to major impacts such
as a changing climate.
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HOW THE UNITS ARE STRUCTURED
The units build cumulatively to provide students with the skills they need for largely independent inquiry
in Level 3. Here’s how it works:

LEVEL 1 – ASSUMES LITTLE TO NO PRIOR KNOWLEDGE.
Students are introduced to sensor technology. Data collection and analysis are applied to simple practical
problems. Related information provides context, for example about climate science, ecology or biology,
providing scientific understanding to complement the technology students are beginning to explore.
Teachers deliver the content.

LEVEL 2 – ALLOWS STUDENTS TO DRIVE MORE OF THEIR LEARNING.
Students learn about simple networking logic and gain experience connecting off-the-shelf IoT
components. Problems may need defining by students and outcomes could vary. Contextual threads
continue, for example students who were introduced to the concept of soil microbiology in Level 1 may
need this science understanding in order to define a project in Levels 2 or 3. Projects are thereby specific to
your garden and to students’ interests and become increasingly independent.
Teachers facilitate, problem-shoot and provide resources for student projects.

LEVEL 3 – EXPECTS STUDENTS TO DRIVE MOST OF THEIR LEARNING.
Students are set challenges, rather than being led through an exercise. They use information in the units as
‘clues’, plus the skills they have practised in Level 2 to define a problem and determine their own solution.
This may include simple coding or soldering, or deciding on new equipment or sensors. Student projects
may ‘spin off’ from the IoTKG challenges. Science content is not as prescribed in Level 3 because projects
are student-designed; students will need to go and get science understandings as needed for a project.
Teachers provide resources and direction, and encourage lots of time for tinkering and extensions.

LEVEL 3

Intro to coding for microcontrollers.
Scaffolded decision: What
will my networked sensors do?
Experience customising technology.

LEVEL 2

Intro to IoT architecture and logic.
Experience using off-the-shelf
components.
(Optional: scaffolded intro to coding)

LEVEL 1

Intro to sensor technology.
Data collection and analysis applied
to problem solving.
How can we create
and maintain
a microclimate
for plants?

How do we keep our
worms healthy so they
can produce fertiliser
for our garden?

CLIMATE

LIVING THINGS
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QUESTIONS AND EXTENSIONS
Every unit and lesson lists questions to guide inquiry.
Here is an example from the Living Things unit:

and add context to an inquiry into Food Waste. With
older students you may possibly alter or skip the
‘tuning in’ exercise usually found in Lesson 1 if it does
not suit your cohort.

PLANNING WITH IOTKG
Some of the activities are common to both units,
which is a win for you. If you have already done a
common task, such as setting up Integromat, then
just move straight on to the next session. This means
that no matter which unit you start with, they build
on each other.
Feel free to add your own questions (students
could come up with class questions) or connect the
lessons to units you are doing in other areas, such as
climate and weather, minibeasts, biodiversity, food
waste or food webs. A list of themes for each unit is
below to help you make these links.

You may decide to do both of the units at the same
time (which would work well in one or two terms
as a weekly lesson).

At each level, we propose extra challenges and
Extensions. Use these at any point for solo or
group projects and to challenge students to push
themselves on if they need it.

LEVELS AND STAGES
The levels are not keyed to student grade, stage or
age group. At any point you are welcome to move up
a level if students are ready for it.
For older students, the IoTKG units will complement
more scientifically advanced work you will be doing,
so while Living Things in Year 3 might complement
a unit on Minibeasts, in Year 7 it may complement
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THEMES OR TOPICS IN EACH OF THE IOTKG UNITS

LEVEL 1

LIVING THINGS

CLIMATE

Data collection and analysis

Data collection and analysis

Living things (insects, worms, minibeasts)
Soil health, soil pH

Weather, climate and seasons (including
microclimates)

Food waste and waste reduction

How climate change affects plants

Sustainability

Plant life cycles
Agriculture and food growing
Benefits and drawbacks to IoT
Sustainability

LEVEL 2

Data collection and analysis

Data collection and analysis

Living things (insects, worms, minibeasts)

Forecast data

The pH scale (and soil pH)

Climate and microclimates

Food waste and waste reduction

Watering systems

Heat transfer

Maker projects
IoT and weather science

LEVEL 3

Data analysis and automation

Data analysis and automation

Living things (insects, worms, minibeasts)

Forecast data

Soil pH (and how it affects plants)

Creating microclimates
Watering systems
Seasons

SOFTWARE AND EQUIPMENT LIST
FOR LEVEL 1:

•
•
•
•
•

ADDITIONAL FOR LEVEL 3:

Miflora sensor and Puck Espruino device
(at least one of each)
IoTKG app running on a tablet or device
Google sheets or Excel
Thingspeak – www.thingspeak.com
Integromat – www.integromat.com

ADDITIONAL FOR LEVEL 2:

•
•
•

LIFX Bulb and LIFX Beam kit - www.lifx.com.au
LinkTap Water Timer device and LinkTap
Gateway - www.link-tap.com
(optional) An extra Miflora sensor and puck
if running comparisons

•
•
•
•
•
•
•
•
•

A Pixl Espruino device
The firmware for the Pixl.js device (from
Resources on the IoTKG website)
Analog moisture sensor by DFRobot:
www.dfrobot.com/product-1385.html
Espruino Web IDE: www.espruino.com/ide
Analog pH sensor by DFRobot:
www.dfrobot.com/product-1025.html
(optional) Grove Smart Plant Care Kit for Arduino
by Seeed: www.seeedstudio.com/Grove-SmartPlant-Care-Kit-for-Arduino.html
A temperature sensor that is compatible with the
pixl.js (or Arduino UNO)
A servo motor compatible with the pixl.js
(or Arduino UNO)
Soil moisture and motion detecting sensors,
and a small variety of actuators, depending on
students’ design plans in Level 3
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AUSTRALIAN CURRICULUM LINKS
DIGITAL TECHNOLOGIES

Year 6

Years 3&4

Collect, access and present different types of data
using simple software to create information and solve
problems (ACTDIP009)
Define simple problems, and describe and follow a
sequence of steps and decisions (algorithms) needed to
solve them (ACTDIP010)

Years 5&6

Acquire, store and validate different types of data, and
use a range of software to interpret and visualise data to
create information (ACTDIP016)
Define problems in terms of data and functional
requirements drawing on previously solved problems
(ACTDIP017)
Implement digital solutions as simple visual programs
involving branching, iteration (repetition), and user input
(ACTDIP020)

Years 7&8

Acquire data from a range of sources and evaluate
authenticity, accuracy and timeliness (ACTDIP025)
Analyse and visualise data using a range of software to
create information, and use structured data to model
objects or events (ACTDIP026)
Implement and modify programs with user interfaces
involving branching, iteration and functions in a generalpurpose programming language (ACTDIP030)

The growth and survival of living things are affected by
physical conditions of their environment (ACSSU094)
Scientific knowledge is used to solve problems and
inform personal and community decisions (ACSHE100)

MATHEMATICS
Year 3

Collect data, organise into categories and create
displays using lists, tables, picture graphs and simple
column graphs, with and without the use of digital
technologies (ACMSP069)

Year 4

Construct suitable data displays, with and without the
use of digital technologies, from given or collected data.
Include tables, column graphs and picture graphs where
one picture can represent many data values (ACMSP096)

Year 5

Pose questions and collect categorical or numerical data
by observation or survey (ACMSP118)
Construct displays, including column graphs, dot plots
and tables, appropriate for data type, with and without
the use of digital technologies (ACMSP119)

Year 6

Interpret and compare a range of data displays,
including side-by-side column graphs for two
categorical variables (ACMSP147)
Interpret secondary data presented in digital media and
elsewhere (ACMSP148)

SCIENCE
Year 3

Science involves making predictions and describing
patterns and relationships (ACSHE050)

CROSS-CURRICULUM PRIORITIES
Sustainability

Year 4

Science knowledge helps people to understand the
effect of their actions (ACSHE062)
Living things depend on each other and the environment
to survive (ACSSU073)

Year 5

Scientific knowledge is used to solve problems and
inform personal and community decisions (ACSHE083)
Living things have structural features and adaptations
that help them to survive in their environment
(ACSSU043)
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KEY TERMS IN THE UNITS
TERMS ABOUT
THE TECHNOLOGY
IN IOTKG
Internet of Things (IoT) – a network of physical
devices such as sensors and actuators (‘things’) that
collect, process and send data via the internet, or
that react to external inputs..
Espruino device – a device using espruino, a
JavaScript interpreter for microcontrollers.
Miflora sensor – a brand name for an IoT sensor that
collects data on moisture, temperature and light (as
well as its own location and battery level) and sends
it to the Puck.
Puck – the name for the specific, self-contained
Espruino device (microcontroller) that we are using
as a data logger.
Smart lightbulb – a lightbulb that can be
programmed to light up or change colour in
response to predetermined conditions.

TERMS ABOUT
SOIL (FOR LIVING
THINGS UNIT)
Acidic – Soils with a pH less than 7.0 in water.
Alkaline – Soils with a pH more than 7.0 in water.
Biotic and Abiotic – Biotic things are living and
once-living (plants, animals, bacteria) and abiotic
things are inert or non-living (rock, wind, frost).
Biome (and Microbiome) – A connected
ecological community, characterised by distinctive
plant and animal species and maintained under the
climatic conditions of the area, e.g. Mallee scrub or
the soil microbiome
Humus – A concentrated form of organic matter at
an advanced stage of decomposition.
Mycorrhizae – Literally, ‘fungus roots’. These are
soil fungi that infect plant roots in a symbiotic
relationship. The fungi attach to plant rootlets and
greatly increase the surface area available for uptake
of nutrients (particularly phosphorus and zinc). The
mycorrhizae then make these nutrients available to
the plant. In exchange the plant provides sugars to
feed the fungi (which cannot photosynthesize).
Organic matter – Anything that once was alive,
including decaying plant matter, dead insects,
bacteria, microbes and fungi. Organic matter is
what the soil micro- and macro-organisms feed on.
pH (in soil) – A measure of soil acidity and soil
alkalinity on a scale of 0 (extremely acidic) to 14
(extremely alkaline). Soil pH affects how (and if)
exchange molecules with the soil (such as nutrients
and minerals)
Precipitation – Rain, drizzle, snow, sleet, hail and all
forms of atmospheric water vapour that condense
and fall to ground through gravity.
Rhizosphere – The area around a plant root that is
inhabited by a unique population of microorganisms
influenced by root exudates.
Root exudates – Complex carbohydrates supplied by
plants to soil microorganisms in exchange for water
and nutrients.
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TERMS ABOUT
CLIMATE (FOR
CLIMATE UNIT)
Climate – A defined set of atmospheric conditions
based on long-term data observations of weather.
Forecast – A prediction that uses historical data to
make informed estimates about future data. These
informed estimates may be collected into a model
that helps to predict future trends. Forecasts have a
degree of probability attached to each estimate.
Microclimate – A sub-set or defined area within a
climate that has atmospheric conditions that are
specific to that area. For example, a warm valley or a
cool ridge top are microclimates. Microclimates can
be small (a greenhouse) or large (a valley).
Relative humidity – The amount of water vapour
in the air. Relative humidity is expressed as a
percentage of the maximum potential water vapour
air at that temperature could hold if saturated.

Soil temperature – A measure of heat in the soil. Soil
temperature is measured by probing about 8-10cm
below the surface. (Soil temperature at lower levels
will vary, but topsoil temperature has the greatest
effect on plant and microbial activity.)
Temperature (ambient) – A measure of heat,
determined on how quickly the air molecules
are moving. Temperature measurements in
meteorology refer to ambient shade temperature –
so temperature measurements should be made in
shade, away from heat-reflective sources such as
brick walls and about 2m above the ground.
Weather – Atmospheric conditions and changes in
the atmosphere at a specific place and time.
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