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Grade: 3
*  Outcome: Learners will investigate plants in the environment
«  Indicator: Investigate factors that affect plant growth (COM, CT, TF)
*  Concept: Factors that affect plant growth
*  Guiding Question: How do various factors alter the growth of roots,
stems, and leaves?
»  Skill: Investigate

Brief Description

Learners will observe a 3-part video centred around investigating factors that affect plant
growth. Learners will be prompted to ask questions, make observations and comparisons
about plants grown in different experimental conditions. Learners will be encouraged to
design their own fair test to investigate a factor they believe affects plant growth and track the
progress of their experiment over time to determine how this factor alters the growth of
roots, stems, and/or leaves.

Background Information

We recommend using this resource after learners have investigated how various plant parts
change over the life cycle, and as an introduction to factors that affect growth, specifically, how
factors alter the growth of roots, stems, and leaves. It is also recommended that

learners review the concept of a fair test, what it means to be a variable, and the basic needs
of plants prior to viewing this resource. See the extension section for a suggested learning
experience for learners to explore and discuss the various needs of plants, such as water, soil,
and sunlight.

Video Outline

Part 1: Ask questions; Locate several details to support an answer; Organize and
compare details

At the beginning of the video, learners are introduced to plants through their cultural and
practical uses by humans, inclusive of a Mi'kmagq perspective. Learners will ask questions,
make predictions, and brainstorm about the needs of plants as they are shown the results of
an experiment in which plants were grown in slightly different conditions.

Following results, learners will be prompted with the following questions:

»  What do you notice?
+  What do you wonder about the plants?
*  Why do you think the two groups of plants look different?

Learning Experience:

Learners will locate several details from their observations of plants from the two groups
(labeled A and B) to support their answers to the prompting questions. Learners will organize
and compare details between the groups by recording their observations via a method of their
choosing. For example, they may choose to use a T-chart, Venn diagram, drawings etc.
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Part 2: Locate several details to support an answer; Organize and compare details

Learners are provided with more information about the experimental setup and the rationale
for choosing the plant growth factor, light. Learners will locate several details from the video
to support their answers to questions they may have posed about the results presented in
part 1 and/or answer the experimental question the presenter poses. The following
experimental question is shown on screen for a brief period, providing an opportunity to
pause the video and have a class discussion:

» How does the amount of sunlight received affect plant growth?

Pausing at this point provides an opportunity for learners to organize and compare details
while responding to questions and to make predictions or hypotheses about the outcomes of
the two experimental groups of bean plants. Learners may also discuss what experimental
questions they want to explore.

The video continues by modelling a fair test centred around the question above. The
presenter describes the experimental setup with three bean plants grown in a dark indoor
environment (a cardboard box) and three plants grown in a bright, naturally lit, indoor location
and describes some of their variable control.

Following this description of the initial setup, learners are prompted with the following
question:

*  Why do you think | chose to have 3 plants in each group?

This question provides the opportunity to gauge student's prior knowledge and start a
discussion about the importance of multiple trials during an experiment. To clarify any
misconceptions, multiple trials means carrying out the same experiments multiple times and
is done to ensure the results are consistent and were not affected by random events. As seen
in the video with three plants in each group, multiple trials can also be completed at the same
time.

Following a discussion on multiple trials, encourage learners to revisit their observations of
the plants in group A and B and reorganize or double check their comparisons with this new
knowledge in mind. For example, might there be any plants that should be excluded because
they are not representative of the rest of the group (outliers). Ask learner to consider what
factors (including variables we could not control) may have led to a difference in the health
and/or growth of a particular plant.

Following the prompting questions, the video resumes with the presenter providing more
information about variable control with the goal to encourage learners to think about the
physical/ environmental conditions that could impact their results if left uncontrolled.

Learning Experience

Part 2 concludes with the following questions displayed on screen to prompt learners to start
thinking about designing their own experimental procedure to explore plant needs as a post-
video learning experience.

+  What plant growth needs would you like to explore in an experiment?
+ How would you set up your own fair test?
+  What variables would you control?
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Part 3: Locate several details to support an answer; organize and compare details;
communicate findings

The final portion of the video centers around data collection and organization. It touches on
comparing observations to draw conclusions. Part three opens with the presenter modelling
what data was collected during the experiments, how measurements were taken using the
units of centimeters and millimeters, and a brief introduction to decimal numbers.

Learners will locate several details within the video to support their answers to the following
questions:

+ Other than a ruler, how can you measure your plant's growth?

» Isit enough to just measure the plant's growth?

* What other observations can we make about the plants' growth under different
conditions?

The first prompting question in part three provides two different options for exploration;
learners may choose to focus on other tools or ways of representing a change in the plant's
growth besides using numerical measurements with a ruler and/or could choose to consider
other variables that could be measured to determine growth such as counting the number
of stems, leaves, or beans.

If students are struggling to produce another way to measure their plants, one suggestion is
to use a string. Starting at the base of the plant at the soil and stretching the string all the way
to the tallest part of the plant, it can then be cut and pasted onto chart paper with the date.
This procedure can be done multiple times throughout the experiment to track changes in
height. Alternatively, this method could be used to measure leaf growth and/or the growth of
flowers, fruits, or vegetables, depending on the plant chosen.

The second and third prompting questions provide the opportunity for learners to

discuss observations beyond measurable growth which may indicate whether a plant is
healthy or not. Learners will consider which details they want to gather to support an answer
to the experimental question posed by the presenter.

After reviewing the results of the experiment, the presenter poses the following prompting
guestions:

+ Based on my results, what conclusions can you make?
+ How would you answer my experimental question?

Consider pausing the video at this point for learners to practice making and recording
observations of the plants presented in the video. Learners may do so in a method of their
choosing, such as a chart/table, Venn diagram, drawings, etc. Learners will organize and
compare these observations to communicate their findings (e.g. answer the presenter’s
experimental question®*), providing a practice run in observation collection and interpretation.

*Note - the experimental question should not be confused with the guiding question. The
experimental question refers to the single plant growth factor the presenter chose to explore
and which learners will formulate during the learning experience, whereas the guiding
questions is broader, relating to the many factors that affect plant growth. The goal is for
learners to answer the broader guiding question together as a class, by the end of the learning
experience.
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The following prompting questions are presented at the end of the video to transition into the
learning experience and encourage learners to be mindful of waste and the
interconnectiveness of plants and the environment:

+ What observations would you like to collect during your experiment?
»  How will you collect and organize your observations?

+ Keeping the environment and Mi'kmagq teachings in mind, what will you do with
your plants once the experiment is finished?

Learning Experience

By carrying out their own detailed procedure over the span of a month or more, learners will
make qualitative and quantitative observations, thereby locating, organizing and comparing
several details to support an answer to their experimental question.

Through collecting, organizing, and comparing their data, students may begin to identify
relationships between the growing condition or 'need' they chose and its effect on overall
plant health and growth.

Following the conclusion of students' experiments, learners may communicate their findings
by presenting their results to the class.

With diverse interests among students in a classroom, it is hoped that a variety of factors
affecting plant growth will be explored. By communicating their many different findings to the
class, learners will gain a wider appreciation of the topic and be able to answer the guiding
question: how do various factors alter the growth of roots, stems, and leaves?

Materials for In-class Experience
The following materials are recommended to have on hand for learners to carry out the in-
class learning experience following completion of the video:

» Seeds or roots from your plant(s) of choice

+ Containers for planting in (*see considerations below)

+ Labels or permanent markers for labeling planting containers

+ Growing medium (e.g. Potting soil, gravel, sand, peat or sphagnum moss, Lecca balls etc.)

+ Source of water

* Measuring cups for growing medium and water

» Tool to measure plant growth (e.g. ruler, string, chart paper for growth charting)

» Paper and pencil

» Location with access to sunlight (e.g. windowsill or an outdoor area when seasonally
appropriate)

» Large box or dark cupboard (if learners want to replicate the experiment from the video)

*Consider containers that have drainage holes or choose containers that allow for

poking drainage holes easily. Adult help will be required if sharp tools are needed for making
drainage holes. If learners want to measure roots, consider using clear containers and
planting seeds or roots near the edge of the container.
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Extension Ideas

As a pre-video learning experience to spark brainstorming and discussion about plant needs,
collect various plant care tags and ask learners to look for clues about what the plants need to
survive and thrive (i.e. the symbols representing sun/shade preferences, seed/plant spacing
etc.). Students may continue this experience by comparing different plant tags to see how
needs may vary between different types of plants. Alternately, students could observe plants
growing in various conditions indoors and outside and journal their observations, taking note
of the weather and growing conditions using a combination of words and/or pictures. Drawing
from these observations, it would be useful to have a class discussion about the needs of
plants prior to watching the video.

Educational Resources
Mi'’kmaq History Month Posters

To learn more about Mikmaqg use and naming of plants, you can explore Mi'kmaw History
Month's beautifully illustrated 2020 poster released in English, French, and Mikmagq at the
following url:

https://mikmaghistorymonth.ca/posters/

Several other (trilingual) educational posters covering a wide range of topics are available as
well. The following posters have relevance to plant use: Innovations and Legacies (2017),
Mi'’kmaw Birchbark Canoe (2009), and Mi’kmaw Basketry (2007).

PASCO - PASPORT General Science Sensor

The PASPORT General Science Sensor is an excellent classroom resource which can be used
to measure sound levels, light intensity, voltage, and temperature. Students could use this
to monitor light and/or temperature as part of their classroom experiment.

SPARKvue Application

SPARKvue is an application for data collection, analysis and sharing that is compatible with
all PASCO wireless and PASPORT sensors. Learners can easily connect their sensor(s) to a
device via the application to digitally capture data in table view, graph view, or

both. SPARKvue is available as a free download for Chromebook*, Android, and iOS devices.
There is also a 30-day free trial for Windows and Mac computers with licensing options to
continue use after the trial.

SPARKvue can be downloaded for all devices from the PASCO website at the following url:

https://www.pasco.com/downloads/sparkvue

* Important note for Chromebook Users

Google is phasing out Chrome Apps by June 2022. PASCO is working to transition

the SPARKvue Chrome App into a Progressive Web App which will continue to run

on Chromebooks. Development is planned to finish in advance of the Chrome Apps phase out
so you should not experience disruption in your ability to use PASCO sensors in the
classroom.
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Sparkvue can be toggled into many different languages to accommodate learners'

language preferences. While PASCO’s webpage to download the app is available in English,
you can select your preferred language in your internet browser to display the website in
other languages. To learn how to switch the language in the SPARKvue app, consider watching
the following video:

https://www.pasco.com/resources/video/SonQUkVjdHY

Arduino Science Journal

Arduino Science Journal is an application that utilizes various sensors in devices such as smart
phones and tablets. It is available to download on Apple and Android devices in 45 different
languages. The app allows users to conduct experiments using the sensors in your device to
measure light, sound, movement and more. Students could use this app to monitor light as
part of their classroom experiment.

For more information about Arduino Science Journal use the following url:

https://www.arduino.cc/education/science-journal.
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