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Lesson Plan Title:

Name of the teachers, created the lesson plan:

Subject: Space garden and space food

Grade Level: 1st,2nd, 3th,7th

Duration of the lesson: 1 month

Curriculum link (where is this lesson at the curriculum): http://www.prirodninauki.bg/wp-
content/uploads/2023/09/up fizika 7kl 200121-1.pdf

Objectives:

(What are the learning objectives? — make this an open, non-task based statement) To Learn (about
.../ how.../ why.../ when.../ what happens when ..../ if... etc.) ...

e To learn about the impact of different light colors on the growth of plants in a controlled
environment, similar to space conditions.

e To understand the importance of light as a critical factor in plant development and how it can be
manipulated in space gardening.

e To explore how space food is designed and why it differs from food on Earth.

e To investigate what happens when plants are grown under different light conditions and how this
knowledge is applied in space missions.

e To learn how astronauts rely on specially designed food to meet their nutritional needs during long
space missions.

Learning Outcomes:

By the end of this lesson students will be able to........ (what new skills and abilities will the student
have obtained By the end of this lesson, students will be able to:

« Identify and explain the role of different light wavelengths in plant growth, particularly in a
space-like environment.

« Design and set up a simple experiment to test how different colored lights affect the growth of
bean plants.

e Record and analyze data on plant growth over a one-month period, understanding the
relationship between light and plant health.

o Explain the challenges of growing plants in space and how these challenges are addressed
through the use of controlled environments.
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o Describe the process of creating space food, including the nutritional requirements and
preservation methods used to ensure astronauts' health.

o Work collaboratively to monitor and care for plants, practicing responsibility and teamwork in
a long-term scientific project.

Materials Needed:

For the Space Garden Experiment:

5 shoe boxes with lids (to be used as plant containers)

LED lights in different colors (red, green, blue, yellow, and white)
Bean seeds

Potting soil

Small plant pots (to fit inside the shoe boxes)

Watering can or spray bottle

Ruler (for measuring plant growth)

Labels and markers (for marking different experimental setups)
Timer or automated timer (to control the 12-hour light/dark cycle)
Transformer (to convert 220V to 12V for the LED lights)
Adapter (to set the lighting schedule)

For Space Food Activity:

o Examples of space food (e.g., dehydrated fruits, vacuum-sealed meals, etc.)

Materials for creating simple space food (e.g., food dehydrator, vacuum sealer, plastic bags, or
jars)

« Nutritional information sheets (for understanding the dietary needs of astronauts)

o Internet-enabled devices (for research on space food)

o Writing and drawing supplies (for students to design their own space food packaging)

ICT Resources, Skills, Apps Needed

Hardware equipment you will need for this lesson (e.qg. camera, tablets, smartphone, computer,
Interactive board ...).

Hardware Equipment:

e Tablets or Computers: For research on space food and to record observations in digital
format.

o Interactive Whiteboard or Projector: To display videos, instructions, and digital resources
to the entire class.

o Smartphones or Digital Cameras: To document the growth of the plants over time and take
photos of the experiment setup.

o Digital Timer or Clock: To ensure accurate timing for the light/dark cycle in the space
garden.
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Software and Apps:

e Google Sheets or Microsoft Excel: For students to record and organize plant growth data.

e Google Docs: For documenting hypotheses, observations, and research findings in a
collaborative format.

o Kahoot! or Quizizz: For interactive quizzes to assess students’ understanding of space
gardening and space food concepts.

o Padlet or Jamboard: For collecting and sharing ideas, hypotheses, and research findings in
a collaborative digital space.

e NASA’s GrowSpace or Astro Garden App: For virtual simulations and deeper exploration
of space gardening techniques.

IT Skills Needed:

o Basic Research Skills: Students will need to navigate the internet to find reliable
information about space food and space gardening.

o Data Entry and Analysis: Students should be able to input and analyze data in Google
Sheets or Excel.

« Digital Documentation: Skills in using Google Docs to write and share their findings.

e Photography and Video Skills: For capturing images of their experiment and possibly
creating a short video diary of the project.

IT skills the teacher and the students will need for this lesson.

For the Teacher:

e Basic Troubleshooting: Ability to assist students with technical issues related to tablets,
computers, or apps.

« Digital Presentation Skills: Proficiency in using an interactive whiteboard, projector, or
screen-sharing software to display instructional materials, videos, and student work.

o Data Management: Skills in setting up and managing data sheets in Google Sheets or
Microsoft Excel, and guiding students in entering and analyzing data.

e Online Research: Familiarity with guiding students in conducting online research,
evaluating sources, and gathering relevant information on space food and gardening.

o Collaboration Tools: Experience using digital collaboration platforms like Google Daocs,
Padlet, or Jamboard to facilitate group work and document sharing.

For the Students:

« Navigating Digital Devices: Basic ability to operate tablets or computers, including turning
them on, accessing apps, and navigating interfaces.

e Online Research: Skills in using search engines, identifying credible sources, and
summarizing information found online about space food and gardening.

o Data Entry: Familiarity with entering data into Google Sheets or Excel, including typing,
formatting cells, and creating basic charts or tables.

e Using Collaboration Tools: Ability to use Google Docs for writing and sharing documents,
as well as using Padlet or Jamboard for brainstorming and group activities.

« Basic Photography and Video Recording: Knowledge of how to take photos or videos
using a smartphone or tablet, and possibly how to upload and organize these files digitally.
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Software and Apps
For the Teacher:

e Google Classroom or Microsoft Teams: To manage assignments, share resources, and
communicate with students.

e Google Sheets or Microsoft Excel: For setting up data collection templates and analyzing
experimental data.

e Google Slides or Microsoft PowerPoint: For creating and presenting lesson materials,
instructions, and student presentations.

o Padlet or Jamboard: For collaborative brainstorming and sharing ideas among students.

o Kahoot! or Quizizz: For creating interactive quizzes to assess student understanding of the
lesson.

e GrowSpace or NASA’s Astro Garden: For virtual simulations and experiments related to
space gardening.

For the Students:

e Google Docs: For documenting observations, writing hypotheses, and sharing research
findings with group members.

e Google Sheets or Microsoft Excel: For entering data collected from the experiment and
creating simple charts.

o Padlet or Jamboard: For participating in group discussions and sharing ideas or research.

o Kahoot! or Quizizz: For participating in interactive quizzes and reinforcing learning
concepts.

e GrowSpace or NASA’s Astro Garden: For engaging in virtual simulations of space
gardening activities.

e Google Chrome or Safari: For conducting online research on space food and related topics.

Activity: "Mission to Space" Discussion

1. Context Setting:

o Begin by introducing the theme of the lesson—Space Gardening and Space Food.
Explain to the students that they will be exploring how astronauts grow food in space
and what kind of food they eat.

2. lce Breaker Question:

o Ask the students, “If you were going to live on a space station for a month, what three

foods would you want to take with you?”” Allow a few students to share their answers.
3. Discussion:
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o Briefly discuss the challenges of growing food in space and how astronauts' diets are
different from what we eat on Earth. This sets the stage for the activities they will be
doing, making them excited and curious about the upcoming tasks.

4. Connection to the Lesson:

o Link the discussion to the day's activities, explaining that they will be investigating how
to grow plants in a "space garden" and exploring the types of food astronauts can eat
while in space.

Activity (35 minutes)

1. Observation/Task based on real world problem:
Describe the task
2. Space Station Live: Lettuce Look at Veggie (nearpod.com) — interactive video

Nearpod- Space Station Live: Lettuce Look at Veggie

3. 1. Observation/Task Based on Real-World Problem:

Task Overview: Students will engage in a hands-on activity where they simulate growing plants in a
space environment and explore the concept of space food. This task involves constructing a "Space
Garden" and experimenting with different environmental conditions to understand how plants might
grow in space. Additionally, students will research and simulate the creation of space food.

Task Details:
Space Garden Construction:

« Objective: To explore how different environmental factors affect plant growth in space-like
conditions.

o Materials: Shoeboxes, LED lights (red, green, blue, yellow, white), seeds (bean plants), soil,
water, transformers (to convert 220V to 12V), timers/adapters (to control light exposure), rulers
(for measuring plant growth).

o Procedure:

1. Setup: Divide students into small groups. Each group will receive a shoebox equipped
with an LED light (each group will use a different color light).

2. Planting: Students will plant bean seeds in soil within the shoeboxes.

3. Lighting: Set the LED lights on a timer to simulate a day/night cycle (12 hours on, 12
hours off).

4. Observation: Over the course of a month, students will observe and document the
growth of their plants, noting any differences based on the color of light used.

Space Food Research and Simulation:

o Objective: To understand the importance and challenges of creating food that can be
consumed in space.
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o Materials: Research materials (books, articles, internet access), ingredients for making simple
space food replicas (like dried fruits, vacuum-sealed snacks), kitchen tools.
o Procedure:

1. Research: Students will research what astronauts eat in space, focusing on the types of
food that are suitable for space travel (e.g., dehydrated foods, vacuum-sealed meals).

2. Simulation: Students will create their own "space food" by preparing simple snacks
that mimic the preservation methods used in space (e.g., drying fruits, making vacuum-
sealed packs).

3. Presentation: Each group will present their findings and explain the reasoning behind
their food choices, considering factors like nutrition, preservation, and ease of
consumption in a zero-gravity environment.

Integration:

o Collaboration: While the younger students (1st and 2nd graders) will focus on observing the
plant growth, the older students (7th graders) will assist in setting up the space garden,
conducting research on space food, and guiding the younger students through the process. The
advanced 7th graders will work on designing the space garden and complex hypothesis, while
the struggling students will focus on gathering information about space food and assisting with
simpler tasks.

Expected Outcome: Students will develop a deeper understanding of how environmental factors
influence plant growth in space and the complexities of creating food that can be consumed by
astronauts. This activity will also foster collaboration between different grade levels, encouraging peer
learning and teamwork.

4. Questioning:
Have students formulate a question related to plant growth (e.qg., “How does the amount of
sunlight affect the growth of plants?”).

Objective: To encourage students to think critically about plant growth and formulate their own
questions based on their observations and understanding of the space garden task.

Activity:

1. Introduce the Questioning Activity (2 minutes):

o Explain that understanding how plants grow in space requires asking the right questions
about factors that influence their development. Encourage students to think about
different variables that affect plant growth, particularly in a space environment where
conditions are unique.

o Provide a few examples to spark ideas:

=  “How does the amount of sunlight affect the growth of plants in space?”

=  “What impact does microgravity have on the root development of plants?”

= “How do different types of nutrients influence plant growth in a space garden?”
2. Group Activity (5 minutes):

o Have each group formulate a question related to plant growth, based on their
observations from the simulation or physical model activity. Encourage them to
consider variables such as light, water, nutrients, and gravity.
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o Ask groups to write their questions on a piece of paper or in a digital document, along
with a brief explanation of why they chose their specific question.
3. Sharing and Discussion (1 minute):
o Invite a few groups to share their questions with the class. Facilitate a brief discussion
on the questions, asking students to elaborate on their reasoning and how they might
investigate or answer their questions.

Materials Needed:

« Paper and pens/pencils for writing questions.
« Digital tools (e.g., Google Docs) for groups to document and share their questions if using a
digital approach.

Example Questions:

e “How does the type of artificial light used in space affect the photosynthesis rate of plants?”
“In what ways does the lack of gravity influence the water absorption of plant roots?”
e “What are the best methods for optimizing nutrient delivery to plants in a space environment?”’

This questioning activity helps students engage deeply with the topic, promoting critical thinking and a
deeper understanding of the complexities involved in growing plants in space.

5. Research:
Briefly discuss prior knowledge and any research they can conduct to gather background

information.

Objective: To help students build on their prior knowledge and conduct research to gather background
information on plant growth and space gardening.

Activity:

1. Discuss Prior Knowledge (3 minutes):
o Introduction:
= Start by asking students what they already know about plant growth and the
factors that influence it, such as light, water, and nutrients.
= Discuss briefly how these factors are affected by space conditions, such as
microgravity and artificial light.
o Key Points:
= Photosynthesis: How plants use light to produce food.
= Gravity: Its role in nutrient and water uptake by roots.
= Space Conditions: Differences in growing plants in space versus on Earth.
2. Guided Research: (7 minutes):
o Research Topics:
= How does microgravity affect plant growth and development?
= The role of artificial light in space gardening.
= Techniques for growing plants in confined spaces.
= Methods for preserving and preparing food in space.
o Research Sources:
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= Educational Websites: Direct students to reputable sites such as NASA’s
website, space-related educational platforms, or science websites (e.g., NASA’s
Space Station page).
= Online Articles and Videos: Recommend searching for articles and videos on
space gardening, plant growth in microgravity, and space food preparation.
= Library Resources: Encourage students to use any available library resources
or databases for additional information.
o Research Tools:
= Google Scholar: For finding academic papers and articles.
= YouTube: For educational videos on space gardening and food preservation in
space.
= Khan Academy: For explanations and tutorials on relevant scientific concepts.
o Task:
= Each group should use these sources to gather background information related
to their formulated question or topic. They should look for key facts, findings
from scientific studies, or practical examples.

Materials Needed:

o Computers/tablets with internet access.
e Research tools and links (e.g., NASA’s website, Google Scholar).
« Notebooks or digital documents for taking notes.

Conclusion:

e Wrap-Up (2 minutes):
o Have each group summarize what they discovered during their research. They should
note any new insights or useful information that could help answer their questions or
improve their space garden designs.

This research phase helps students expand their understanding and apply their findings to the practical
aspects of the lesson, enhancing their ability to address real-world challenges in space gardening.

6. Hypothesis:
Each group formulates a hypothesis based on their question or what model they will
create/build.

Objective: To guide students in formulating a hypothesis based on their research and observations,
applying scientific reasoning to their space garden models or questions.

Activity:

1. Introduce the Hypothesis Activity (2 minutes):

o Explain that a hypothesis is an educated guess or prediction about how something
works based on existing knowledge and research. In this activity, students will
formulate a hypothesis related to their space garden design or research question.

2. Formulating Hypotheses (5 minutes):

o Instructions:
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= Each group should use the information gathered during their research to make
an educated prediction about their specific question or model.
= Encourage them to consider variables such as light intensity, nutrient levels, and
the effects of microgravity on their plant growth or food preparation methods.
o Guiding Prompts:
=  “If we increase the amount of artificial light in our space garden, then the plants
will grow faster due to enhanced photosynthesis.”
= “If we use a nutrient-rich growth medium, then plants in microgravity will
exhibit healthier root systems compared to those with less nutrient content.”
= “If we use freeze-drying for space food, then it will maintain nutritional value
and be more suitable for long-term storage compared to other preservation
methods.”
3. Documenting Hypotheses (3 minutes):
o [Each group should clearly write down their hypothesis, including:
= The independent variable (what they are changing or testing).
= The dependent variable (what they expect to observe or measure).
= A Dbrief explanation of why they think this hypothesis will hold true based on
their research.

Materials Needed:

« Paper and pens/pencils for writing hypotheses.
« Digital tools (e.g., Google Docs) if using a digital approach.

Example Hypotheses:

o “Ifweuse LED lights with a spectrum similar to natural sunlight, then the growth rate of our
plants will be higher compared to using standard fluorescent lights.”

e “If we incorporate a hydroponic system in our space garden, then plants will show improved
growth compared to those grown in traditional soil due to better nutrient delivery in
microgravity.”

Conclusion:

e Wrap-Up (2 minutes):
o Ask a representative from each group to briefly share their hypothesis with the class.
Facilitate a short discussion on the different hypotheses and the reasoning behind them.

This activity helps students develop critical thinking and scientific reasoning skills as they make
predictions based on their research and observations.

7. Experiment (Hands-On Activity):
(Example:Divide students into small groups, Each group selects one variable to test (light, water,
soil type, etc.); Instruct students to plant seeds in pots and water them according to their
variable; Set up control conditions as necessary.)

Objective: To conduct a hands-on experiment by testing different variables that affect plant growth in
a controlled setting, applying scientific methods to observe and record results.
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Activity:

1. Divide Students into Groups (2 minutes):
o Organize the class into small groups of 3-4 students each.
2. Select Variables to Test (3 minutes):
o Each group will choose one variable to test. Potential variables include:
= Light: Different light intensities or colors (e.g., LED vs. fluorescent).
= Water: Different amounts or frequencies of watering.
= Soil Type: Various soil types or growth mediums (e.qg., soil vs. hydroponics).
= Nutrients: Varying levels or types of nutrients added to the soil.
o Provide a brief overview of each variable and its potential impact on plant growth.
3. Set Up the Experiment (10 minutes):
o Materials Needed:
= Small pots or containers.
= Solil, seeds, and water.
= Light sources (if testing light variable).
= Nutrients or different soil types (if testing soil or nutrients).
= Measuring tools for water and nutrients.
o Instructions:
= Plant Seeds: Each group plants the same type of seeds in their pots. Ensure
seeds are planted at the same depth and spacing.
= Apply Variable: Apply the chosen variable according to their group's focus.
For example:
= For light: Place pots under different light sources.
= For water: Water plants with different amounts or frequencies.
= For soil: Use different types of soil or growth mediums.
= For nutrients: Mix varying amounts or types of nutrients into the soil.
= Control Conditions: Set up a control group with standard conditions for
comparison (e.g., regular light, water, and soil).
4. Document Observations (3 minutes):

o Each group should record their setup and initial observations. This includes noting the
type and amount of variable applied, as well as any initial conditions (e.g., light
intensity, soil type).

5. Prepare for Ongoing Observations (2 minutes):

o Explain that the plants will need time to grow and that they should make periodic
observations and recordings over the coming days or weeks.

o Instruct students on how to record growth measurements (e.g., height of plants, number
of leaves) and any other relevant data.

Materials Needed:

Small pots or containers.

Soil and seeds.

Watering can or measurement tools for water.
Light sources (e.g., lamps, LED lights).
Different soil types or nutrients.

Measuring tools for nutrients.

Notebooks for recording observations.

Conclusion:

e Wrap-Up (2 minutes):
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o Have each group briefly describe their experimental setup and what they expect to find.
Discuss how their chosen variable might affect plant growth and why it's important to
test it.

This hands-on activity allows students to apply their theoretical knowledge in a practical experiment,
testing and observing how different factors influence plant growth. It also emphasizes the importance
of controlled conditions and accurate documentation in scientific experiments.

8. Data Collection:
(Example: Students will determine how they will measure growth (e.g., height, number of
leaves) and begin collecting initial data.)

9. Conclusion and Sharing of the results

Wrap-Up (5 minutes)

(Example: Have groups share their hypothesis and the variable they are testing. Discuss the
importance of documenting their experiment and observing changes. Explain how they will continue
to monitor their plants and share results in the next lesson.)

Objective: To guide students in determining how to measure and record data on plant growth, and to
begin collecting initial observations for their experiments.

Activity:

1. Determine Measurement Criteria (3 minutes):
o Discussion:
= Explain that accurate data collection is crucial for analyzing the effects of
different variables on plant growth.
= Discuss and agree on the criteria for measuring plant growth, such as:
= Height: Measure from the base of the plant to the top of the stem or
leaves.
= Number of Leaves: Count the total number of leaves on each plant.
= Leaf Size: Measure the size of the leaves if relevant.
= Root Development: If applicable, observe and document root growth.
o Measurement Tools:
= Rulers or measuring tapes for height.
= Magnifying glass or calipers for leaf size.
= Notebooks or digital devices for recording data.
2. Initial Data Collection (5 minutes):
o Instructions:
= Each group should take initial measurements for their plants. This includes
recording the height of each plant and counting the number of leaves.
= Note any other observations that might be relevant to their specific variable,
such as the condition of the leaves or any signs of growth.
o Recording Data:
= Have each group record their data in a clear and organized format. This can be
in a notebook, on a worksheet, or using a digital document.
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= Ensure that they include the date of the measurements and the specific

conditions under which their plants are growing.
3. Data Organization (2 minutes):
o Setup Data Sheets:

= Provide each group with a data sheet or template for recording their
observations. This should include columns for variables being tested,
measurement criteria, and initial observations.

= If using digital tools, guide students in setting up their data collection
spreadsheet (e.g., Google Sheets, Excel).

Materials Needed:

Rulers or measuring tapes.

Magnifying glass or calipers (if measuring leaf size).
Notebooks or digital devices for recording data.
Data sheets or templates for organizing observations.

Example Data Collection Template:

Group Plant Number Height (cm) Number of Leaves Notes
L [ [ |Green and healthy|
1 [ [ | Slightly yellowed |
2| [ [ |Robust growth |
2 | I | INo visible issues |
Conclusion:

e  Wrap-Up (2 minutes):
o Review the importance of accurate and consistent data collection. Ensure each group
understands how to record their observations and what additional data they might need
to collect over time.

This data collection phase is essential for monitoring plant growth and evaluating the impact of
different variables. Accurate and thorough recording will enable students to analyze their results and
draw meaningful conclusions from their experiments. Objective: To summarize the day's activities,
reinforce the importance of accurate documentation, and outline the next steps for monitoring and
sharing results.

Activity:

1. Group Sharing (2 minutes):
o Instructions:
= Have each group briefly share their hypothesis and the variable they are testing.
= Each group should explain:
= Their Hypothesis: What they predicted will happen based on their
variable.
= Variable Being Tested: The specific aspect they are examining (e.g.,
light intensity, amount of water, type of soil).
o Example Sharing:
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= Group 1: "Our hypothesis is that plants exposed to blue LED light will grow
taller compared to those under white light. We are testing light intensity and
color.”
= Group 2: "We hypothesize that plants watered daily will have more leaves than
those watered every other day. Our variable is the watering frequency."
2. Importance of Documentation (1 minute):
o Discussion:
= Emphasize the importance of documenting every observation and measurement
accurately. Good documentation helps in analyzing the results and drawing
valid conclusions.
= Explain how systematic recording supports scientific inquiry and ensures
reliable data.
3. Monitoring and Future Steps (2 minutes):
o Instructions:
= Inform students that they will continue to monitor their plants over the next few
days or weeks.
= They should make regular observations and record any changes in growth, leaf
number, or other relevant factors based on their experimental variables.
o Next Lesson:
= Explain that in the next lesson, students will analyze their collected data,
compare results with their hypotheses, and discuss their findings with the class.
= Encourage students to bring their observation records and be ready to present
their results.

Conclusion:
o Final Notes:
o Reinforce the excitement of discovering new insights about plant growth in space and
the value of their experiments in understanding space gardening.

o Thank students for their participation and remind them to take good care of their plants
and continue observing them as instructed.

This wrap-up consolidates the day's learning, sets expectations for future lessons, and emphasizes the
importance of ongoing observation and documentation in scientific experiments.

40 mini

Bue ka3axre:

Assessment strategy: Observe group discussions and participation during the activity. Evaluate the
clarity and testability of student hypotheses. Review data recording sheets for organization and
completeness after the experiment. Explain what Apps you will use.

ChatGPT ka3a:

ChatGPT
Assessment Strategy
Objective: To evaluate student understanding and participation through observation, hypothesis

evaluation, and data recording review. This assessment strategy ensures that students are grasping the
concepts of plant growth, scientific experimentation, and accurate documentation.
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Assessment Components:

1. Observation of Group Discussions and Participation:
o During the Activity:
= Observe how each group collaborates and communicates their ideas.
= Evaluate their engagement and ability to articulate their hypotheses and
experimental setups.
= Look for active participation from all group members and their ability to
contribute to the discussion.
o Criteria:
= Engagement level: Are students actively involved in the task?
= Communication: Are they clearly expressing their ideas and hypotheses?
= Teamwork: Are group members working collaboratively and supporting each
other?
2. Evaluation of Hypotheses:
o Clarity and Testability:
= Review each group’s hypothesis to ensure it is clear, specific, and testable.
= Assess if the hypothesis includes:
= Independent Variable: What the group is changing or testing.
= Dependent Variable: What the group expects to measure or observe.
= Rationale: A brief explanation of why they believe their hypothesis will
hold true.
o Criteria:
= Specificity: Is the hypothesis clearly stated?
= Relevance: Does it relate to the variable being tested?
= Testability: Can the hypothesis be tested with the given setup?
3. Review of Data Recording Sheets:
o Organization and Completeness:
= After the experiment, review the data recording sheets or digital documents for:
= Accuracy: Are measurements and observations recorded correctly?
= Organization: Is the data neatly organized and easy to understand?
= Completeness: Are all relevant data points included and documented?
o Criteria:
= Accuracy: Are the recorded measurements and observations accurate?
= Organization: Is the data presented in a logical and structured manner?
= Completeness: Are all necessary details included?
4. Use of Apps and Tools:
o Data Collection and Analysis Apps:
= Google Sheets or Microsoft Excel: For creating and maintaining data sheets.
These tools help in organizing data and performing basic calculations.
= Google Docs: For documenting observations and hypotheses in a collaborative
format.
o Interactive and Presentation Apps:
= Kahoot! or Quizizz: For interactive quizzes to assess understanding of concepts
related to space gardening.
= Padlet or Jamboard: For collecting and displaying group hypotheses and
research findings in a collaborative digital space.
o Simulation and Research Tools:
= GrowSpace or NASA’s Astro Garden: For virtual simulations and
experiments.
= Google Scholar or educational websites: For researching background
information on space gardening and plant growth.
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Conclusion:

o Feedback: Provide constructive feedback based on observations, hypothesis evaluations, and
data reviews.

o Next Steps: Use the assessment to guide the next phase of the lesson, focusing on areas where
students may need further support or clarification.

Assessment strategy:

Observe group discussions and participation during the activity. Evaluate the clarity and testability of
student hypotheses. Review data recording sheets for organization and completeness after the
experiment. Explain what Apps you will use.

Objective: To evaluate student understanding and participation through observation, hypothesis
evaluation, and data recording review. This assessment strategy ensures that students are grasping the
concepts of plant growth, scientific experimentation, and accurate documentation.

Assessment Components:

1. Observation of Group Discussions and Participation
o During the Activity:
= Observe how each group collaborates and communicates their ideas.
= Evaluate their engagement and ability to articulate their hypotheses and
experimental setups.
= Look for active participation from all group members and their ability to
contribute to the discussion.
o Criteria:
= Engagement Level: Are students actively involved in the task? Are they
enthusiastic and focused on the experiment?
= Communication: Are they clearly expressing their ideas and hypotheses? Is
their communication precise and relevant to the task?
=  Teamwork: Are group members working collaboratively and supporting each
other? Are they sharing responsibilities and respecting different viewpoints?
2. Evaluation of Hypotheses
o Clarity and Testability:
= Review each group’s hypothesis to ensure it is clear, specific, and testable.
= Assess if the hypothesis includes:
= Independent Variable: What the group is changing or testing.
= Dependent Variable: What the group expects to measure or observe.
= Rationale: A brief explanation of why they believe their hypothesis will
hold true.
o Criteria:
= Specificity: Is the hypothesis clearly stated? Is it detailed enough to guide the
experiment?
= Relevance: Does it relate to the variable being tested? Is it pertinent to the
experiment’s goals?
= Testability: Can the hypothesis be tested with the given setup? Are the
conditions for testing feasible and well-defined?
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3. Review of Data Recording Sheets
o Organization and Completeness:
= After the experiment, review the data recording sheets or digital documents for:
= Accuracy: Are measurements and observations recorded correctly? Are
there any errors or inconsistencies in the data?
= Organization: Is the data neatly organized and easy to understand? Is it
presented in a clear and logical manner?
= Completeness: Are all relevant data points included and documented? Is
there sufficient detail to support analysis?
o Criteria:
= Accuracy: Are the recorded measurements and observations accurate? Do they
reflect the actual results of the experiment?
= Organization: Is the data presented in a structured format? Is it easy to follow
and interpret?
=  Completeness: Are all necessary details included? Is the data comprehensive
enough for meaningful analysis?
4. Use of Apps and Tools
o Data Collection and Analysis Apps:
= Google Sheets or Microsoft Excel: Used for creating and maintaining data
sheets. These tools help in organizing data, performing basic calculations, and
creating graphs for visual representation.
= Google Docs: Used for documenting observations and hypotheses in a
collaborative format. This app facilitates group writing and sharing of ideas.
o Interactive and Presentation Apps:
= Kahoot! or Quizizz: These apps can be used for interactive quizzes to assess
understanding of concepts related to space gardening and plant growth. They
help reinforce learning through engaging activities.
= Padlet or Jamboard: These apps allow for collecting and displaying group
hypotheses and research findings in a collaborative digital space. They enable
visual sharing and discussion of ideas.
o Simulation and Research Tools:
= GrowSpace or NASA’s Astro Garden: Virtual simulations and experiments
that provide insights into space gardening and plant growth in space conditions.
These tools help students visualize and experiment with different scenarios.
= Google Scholar or Educational Websites: These platforms are useful for
researching background information on space gardening and plant growth. They
offer access to scholarly articles and reliable data.

Conclusion:

o Feedback: Provide constructive feedback based on observations, hypothesis evaluations, and
data reviews. Highlight strengths and areas for improvement.

o Next Steps: Use the assessment results to guide future lessons, addressing any gaps in
understanding or areas where students need additional support.

1
Follow-Up:
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e Plan a subsequent lesson where students will analyze their collected data and present their
findings.

e Discuss how actual results compare to their hypotheses.

e For Advanced Students: (how you will modify the task for such students in the class)

Objective: To provide additional challenges and enrichment opportunities for advanced students,
allowing them to deepen their understanding of plant growth, space gardening, and space food.

1. Advanced Experimental Design:
Task:

o Design a Complex Experiment: Advanced students will design and conduct a more
sophisticated experiment that includes multiple variables affecting plant growth, such as light
color, light intensity, and soil types. They will also incorporate more precise measurement
techniques and experimental controls.

Example: Instead of testing just one light color, they could create a factorial experiment with
various combinations of light colors and soil types. They will document and analyze how these
combinations impact plant growth, comparing their results to those from other groups.

o Create Advanced Hypotheses: Formulate hypotheses that explore interactions between
different variables in the space garden setup.

Example: Hypothesize about how the combined effects of different light colors and soil types
influence the rate of plant growth and health.

Materials:
o Additional soil types
o Varied light intensities
« Advanced measurement tools (e.g., digital calipers for precise growth measurement)

Process:

o Develop a detailed experimental plan with clear variables, controls, and measurement methods.
o Implement the experiment and analyze the interactions between variables.

2. In-Depth Research on Space Food:
Task:
e Conduct Comprehensive Research: Advanced students will perform a thorough research

project on space food, including how it is prepared, preserved, and consumed in space
missions. They will look into current technologies and innovations in space food.
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Example: Investigate the processes used to prepare space food, such as freeze-drying and
vacuum-sealing, and analyze how these processes ensure the food’s nutritional value and safety
for astronauts.

o Prepare a Detailed Report: Create an in-depth report or presentation on their findings,
including visuals like charts, graphs, and comparisons to Earth-based food technologies.

Example: Compare space food technologies with traditional food preservation methods and
explain the benefits and limitations of each.

Materials:

e Access to scientific journals and databases
« Presentation software (e.g., Google Slides, PowerPoint)

Process:

o Use academic resources to gather information and summarize findings.
« Develop a comprehensive presentation or report to share with the class.

3. Advanced Space Food Simulation:
Task:

« Develop Innovative Space Food: Design and create a new type of space food prototype,
considering factors such as nutritional content, preservation methods, and ease of consumption
in zero gravity.

Example: Create a prototype space food item using ingredients and methods that simulate
those used in actual space food preparation. Test its practicality and discuss how it would
perform in a space environment.

e Analyze and Present Findings: Evaluate the effectiveness of their space food prototype and
present their results, including a discussion of how their creation would meet the needs of
astronauts.

Materials:

« Ingredients for prototype food
« Basic food preparation tools

Process:
« Design and prepare the space food prototype.
o Test and analyze its properties.
e Present findings and discuss improvements.

4. Integration with Technology:

Task:
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o Use Simulation Software: Incorporate advanced simulation tools to model plant growth under
various space conditions, such as varying gravity levels or light intensities.

Example: Use software like GrowSpace or NASA’s Astro Garden to simulate different space
gardening scenarios and compare outcomes with actual experiments.

Materials:
e Access to simulation software
Process:

e Run simulations and analyze results.
o Compare simulated data with experimental data.

Conclusion:
Advanced students will engage in deeper exploration of plant growth and space food, developing
complex experiments, conducting comprehensive research, and creating innovative prototypes. They

will also use advanced technology to enhance their understanding and share their findings with the
class.

e For Struggling Students: (how you will modify the task for such students in the class)

Objective: To provide additional support and simpler tasks for struggling students, ensuring they can
participate effectively in activities related to plant growth and space food, while building their
understanding and confidence.
1. Simplified Experimental Design:
Task:
o Focus on One Variable: Provide struggling students with a straightforward experimental setup
that focuses on a single variable. For example, they will test the effect of one type of light color
on plant growth.

Example: Students will set up one plant under red LED light and another under white LED
light, then observe and record the growth of each.

o Provide Step-by-Step Instructions: Offer a clear, step-by-step guide for setting up the
experiment and collecting data, with visual aids and simple language.

Example: Create a worksheet with illustrated instructions for planting seeds, setting up the
light, and measuring plant growth.

Materials:

e Pre-prepared kits with all necessary materials
o Simple data recording sheets
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Process:

« Follow the provided instructions to conduct the experiment.
« Record observations using the provided data sheets.

2. Structured Research on Space Food:
Task:
« Simplified Research Materials: Provide struggling students with easy-to-read articles or
summaries about space food, focusing on basic concepts such as why space food needs to be

preserved and examples of space food items.

Example: Share a short, illustrated booklet or a simplified online resource that explains space
food in simple terms.

e Guided Note-Taking: Use a guided worksheet to help students take notes on key points from
the research material.

Example: Provide fill-in-the-blank notes or a graphic organizer that highlights major ideas
about space food.

Materials:

« Simplified articles or booklets on space food
o Guided note-taking sheets

Process:

« Read the provided materials with guidance.
o Complete the note-taking worksheet with key information.

3. Basic Space Food Activity:
Task:

« Create a Simple Space Food Item: Have students make a basic space food prototype using
easy-to-handle ingredients. Focus on concepts like preservation and ease of consumption.

Example: Create a simple no-bake energy bar or dehydrated fruit snack, discussing why these
foods are suitable for space travel.

e Visual and Hands-On Guidance: Provide hands-on support and visual examples during the
activity.

Materials:

o Ingredients for simple food items
o Easy-to-follow recipe cards with pictures

Process:
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« Follow the recipe card to create the space food item.
e Discuss how the food item would be used in space.

4. Simplified Technology Integration:
Task:

« Use Basic Technology Tools: Provide straightforward digital tools for data collection and
presentation. Avoid complex software and focus on basic functions.

Example: Use Google Docs or a simple app to create a basic presentation or report.
e Provide Templates: Offer templates for students to fill in with their observations and findings.
Materials:

e Access to basic technology tools (e.g., tablets or computers)
e Pre-made templates for reports or presentations

Process:

o Enter data into provided templates.
o Create a simple presentation or report using pre-designed formats.

5. Additional Support and Check-Ins:
Task:

e Regular Check-Ins: Schedule individual or small group meetings to monitor progress, answer
questions, and provide additional help as needed.

Example: Set aside time during class or after school to review student progress and offer
personalized assistance.

e One-on-One Assistance: Provide direct support for any difficulties encountered during the
activities.

Materials:

e Scheduled time for check-ins
o Personalized support materials

Process:

e Meet with students to discuss their progress and provide additional help.
o Adjust instructions or provide extra resources as needed.

Conclusion:
Struggling students will receive tailored support to help them engage with the concepts of plant growth

and space food. They will work with simplified experimental designs, guided research materials, basic
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space food activities, and straightforward technology tools. Regular check-ins and personalized
assistance will ensure they build confidence and understanding in these areas.

Reflection (Post-Lesson):

1. What worked well in the lesson?

O

Active Participation: Students across all age groups were actively engaged in the
activities. The interactive nature of the lesson, particularly the hands-on experiments
with plant growth and the space food activities, maintained their interest and
enthusiasm.

Team Collaboration: Group activities, such as the setup of the space garden and the
preparation of space food, fostered collaboration among students, enhancing their
teamwork skills and making the learning process enjoyable.

2. Adaptation to Age Groups:

o

Age-Appropriate Activities: The lesson was successfully adapted for different age
groups. For 1st and 2nd graders, simplified tasks and clear instructions made it easy for
them to participate in observing plant growth and understanding basic space food
concepts.

Advanced Challenges: 7th graders were effectively challenged with more complex
tasks related to designing the space garden and researching space food, which aligned
well with their skill levels.

3. Practical Application:

O

Real-World Relevance: The real-world problem of growing plants in a simulated
space environment provided a practical application of scientific concepts, which helped
students see the relevance of their learning.

Space Food Integration: The inclusion of space food activities provided a tangible
connection to the broader theme of space exploration, making the lesson more engaging
and informative.

4. Effective Use of Technology:

O

o

ICT Tools: The use of technology, including digital tools for data recording and
interactive resources, was well-received. Students utilized apps and software effectively
to document their observations and present their findings.

Video Resources: The video clips provided a visual and contextual understanding of
space gardening and food preparation, which enhanced students' grasp of the concepts.

5. Support and Modifications:

O

Support for Struggling Students: The modifications and additional support for
struggling students were effective in helping them stay engaged and complete the tasks.
Simplified instructions and hands-on guidance made the activities accessible to all
students.

Enrichment for Advanced Students: Advanced students were provided with
opportunities to explore more complex ideas and conduct detailed research, which
challenged them appropriately and deepened their understanding.

6. Observation and Data Collection:

O

Student Observations: Students demonstrated an improved ability to observe and
record data related to plant growth, showing an understanding of basic scientific
methods.

Data Analysis: Even at a young age, students were able to engage with simple data
collection and analysis, fostering early skills in scientific inquiry.
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Overall: The lesson successfully integrated cross-disciplinary elements of physics, biology, and
practical skills related to space exploration. The combination of hands-on activities, interactive
resources, and age-appropriate modifications contributed to a positive and effective learning
experience for all students.

1. What challenges did students face?
Complexity of the Setup:

o Technical Issues: Some students, particularly younger ones, had difficulty
understanding or managing the technical aspects of the space garden setup, such as the
use of the transformer and timer for the lights. This complexity occasionally led to
confusion or operational errors.

o Handling Equipment: Handling and assembling the boxes and lighting setups required
fine motor skills and attention to detail, which posed a challenge for younger students
who might not yet have developed these skills fully.

Understanding Scientific Concepts:

o Abstract Concepts: For 1st and 2nd graders, grasping abstract concepts like the
importance of light color in plant growth and the idea of a space garden was
challenging. Simplified explanations and visual aids helped, but some students still
struggled with the basic scientific principles.

o Space Food Details: Understanding the process and purpose of space food was
complex for younger students. They needed additional guidance and simplification of
the information to connect it to the broader context of space exploration.

Data Collection and Analysis:

o Recording Observations: Younger students faced difficulties in accurately recording
their observations and measurements. They required more support to understand how to
use the data sheets and how to measure plant growth effectively.

o Data Interpretation: Analyzing and interpreting data was challenging, especially for
1st and 2nd graders. They needed additional assistance to understand what their
observations meant and how to compare different sets of data.

Time Management:

o Activity Duration: Managing time effectively during the activities proved challenging
for some students. They sometimes struggled to complete tasks within the allocated
time or needed additional time to fully understand and engage with the activities.

Group Dynamics:
o Group Work Challenges: In mixed-age group settings, younger students sometimes

found it difficult to keep pace with older students or to participate equally in group
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discussions. Balancing group dynamics and ensuring that all students had an active role
was an ongoing challenge.

Technology Integration:

o Tech Proficiency: Using technology tools, such as data collection apps and digital
presentation software, posed difficulties for some students. They required extra support
to navigate and utilize these tools effectively.

o Technical Glitches: Occasional technical issues, such as problems with software or
hardware, disrupted the flow of activities and required quick troubleshooting to
minimize impact on the lesson.

Overall: Despite these challenges, the lesson provided valuable learning experiences for students.
Addressing these issues with additional support and modifications can enhance future implementations
of similar activities, ensuring that all students, regardless of age or ability, can engage successfully
with the content.

e How can the lesson be improved for future classes?

o Simplify Technical Aspects:

o Streamline Setup Instructions: For younger students, provide simplified, step-by-step
instructions for setting up the space garden and using the equipment. Consider creating
visual aids or diagrams that illustrate the setup process clearly.

o Pre-Assembled Kits: Use pre-assembled kits or simplified versions of the equipment
to reduce complexity. This will help younger students focus more on the experiment
rather than dealing with technical difficulties.

o Enhance Understanding of Scientific Concepts:

o Use Visual Aids: Incorporate more visual aids such as videos, diagrams, and interactive
simulations that illustrate the concepts of light color and its effects on plant growth.
This can help younger students grasp abstract ideas more easily.

o Simplify Explanations: Provide age-appropriate explanations and analogies to make
scientific concepts more relatable. For example, relate the concept of light colors to
something familiar, like different colored lights at a party.

o Improve Data Collection and Analysis:

o Guided Data Recording: Create more structured and simplified data recording sheets
that are easy for younger students to use. Provide clear examples and support them in
recording observations accurately.

o Interactive Data Activities: Use interactive data collection tools or apps that are
specifically designed for younger students. These tools can make data recording and
interpretation more engaging and accessible.

e Manage Time More Effectively:

o Clear Timelines: Establish clear timelines for each activity and provide visual timers
or clocks to help students manage their time. Break tasks into smaller, manageable steps
to ensure students can complete them within the allocated time.

o Flexible Timing: Allow for flexibility in the schedule to accommodate students who
need additional time to complete tasks or who may need more support.

o Foster Better Group Dynamics:

o Balanced Grouping: Form balanced groups with a mix of ages and abilities, ensuring

that younger students are paired with older ones who can provide guidance and support.
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o Defined Roles: Assign specific roles within groups to ensure all students have a clear

responsibility and can contribute meaningfully to the activity.
o Enhance Technology Integration:

o Technology Training: Provide brief training sessions or tutorials on how to use
technology tools before the lesson. Ensure that students are comfortable with the apps
and software they will be using.

o Technical Support: Have a plan for quick technical support and troubleshooting to
address any issues that arise during the lesson. Consider having a tech assistant or a
prepared troubleshooting guide available.

o Adjust Lesson Content for Space Food Activities:

o Age-Appropriate Content: For younger students, simplify the information about space
food. Use hands-on activities, such as taste tests or simple experiments, to make the
concept more tangible and engaging.

o Interactive Learning: Integrate interactive activities related to space food, such as
creating simple “space meals” using everyday ingredients, to make the concept more
accessible and fun.

o Solicit Feedback and Reflect:

o Student Feedback: Gather feedback from students about what they enjoyed and found
challenging in the lesson. Use this feedback to make targeted improvements.

o Reflect and Revise: Continuously reflect on the effectiveness of the lesson and make
revisions based on observations and student feedback to enhance future
implementations.

By addressing these areas for improvement, the lesson can be made more effective, engaging, and
accessible for students of all ages, ensuring a better learning experience for future classes.
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