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[bookmark: _heading=h.gjdgxs]LESSON PLANS

[bookmark: _heading=h.30j0zll]Module 2: Learning Through Physical Games on the Farm 
Lesson Plan 1
PLANT BIOLOGY AND GENETICS. What is GMO?
Genetic engineering techniques and biotechnology tools
Proposed Students Age Range: 12 -13 years
	Purpose / Learning Objectives

	· students can define the terms GMO and non-GMO
· students can distinguish GMO from non-GMO products
· students can understand current labeling on GMO food products
· students can separate GMO misconceptions from facts

	Intersecting objectives

	Additional goals to foster and encourage: 
·  Critical thinking 
·  Problem-solving 
·  Scientific dialogue 
·  Cooperation 
·  Positive use of cell phone technology

	Facilitation

	· prepare the links to the videos
· prepare photos of products
· check the quiz if it has not changed

	Ideas for follow-up

	The week following this lesson, students can explore the labels of the products at their homes - if they are GMO or non-GMO.

	Resources required

	· Internet
· laptop
· labels of products

	Source / The day of the lesson: Materials & Class preparation

	GMOs, Farm to Table
GMOs and Food Safety: A Guide for Health Educators
The Truth about GMOs
https://quizizz.com/print/quiz/5fa4605fdfe429001bfcc142 
https://quizizz.com/admin/presentation/610854c5204633001b025389?searchLocale= 




	[bookmark: _heading=h.1fob9te]Implementation



	Timing
	Instructions step by step

	3 min
	Pre-activity:
Ask students to think if they have heard smth about GMO.

	10 min
	Screen the photos of GMO products or non-GMO (19 pictures) or give them to students and let them sort.
Ask your students the difference of the GMOs or not GMO 

	5 min
	watch the video (1,40 min) and write down or remember the main products GMOs, Farm to Table

	10 min
	GMOs and Food Safety: A Guide for Health Educators
GMO and Food Safety: A Guide for Health Educators 2,25 min
watch the video and write down/ remember the main concerns/questions

	5 min
	ask students to find in the internet resources how GMO products are marked. ( Worksheet -Labels)

	20 min
	The Truth about GMOs“Natural” food activists say: Stop eating genetically modified foods! 6,21 min discussion
divide students into 2 or 4 groups (PRO GMO and CONS GMO): watch the video and write down PRO/CONS arguments.
discuss the main arguments. 

	20 min
	https://grownextgen.org/media/pages/curriculum/gmo-breakout/puzzles-and-handouts/9054c6c277-1650546098/breakout-myths-vs-facts-v.4.pdf 
GMO. Myth vs. facts - identify the following 8 statements as myths or facts

	20 min
	· quiz “Genetic Engineering” - 10 questions
https://quizizz.com/print/quiz/5fa4605fdfe429001bfcc142 



	Hands-on activity/farm-based learning



	Timing
	Description of activity

	2-3 hours
	Visiting the local farm and exploring the products that are given to feed animals - are they prepared from products with GMO?
OR visiting local shops to explore labels of products



	Annexes


1. Photos of GMO Products
Please use the following link to show photos of GMO products or not GMO (19 pictures) 
https://grownextgen.org/media/pages/curriculum/gmo-breakout/puzzles-and-handouts/50d6b48746-1565629305/gmo-card-sort-cards.pdf
2. Worksheet “Labels of GMO”
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	Worksheet - main info about GMO (FOR TEACHER)

	Genetically modified organism (GMO) is sometimes referred to as genetically engineered (GE), bioengineered (BE) or genetically modified (GM). A GMO is a plant, animal, or other organism that has had a gene from another organism transferred into it as an addition or a replacement. The goal of the new gene is to produce a helpful trait or characteristic in the modified organism, such as disease resistance, drought tolerance, or improved nutritional value. Conventional breeding lacks this kind of precise control.
[bookmark: _heading=h.aglcctrh3cth]What Foods are Considered GMOs?
Federal regulators have approved 11 GMO crops for sale in the United States as of 2019.
· Corn (field and sweet)Soybeans
· Cotton
· Alfalfa
· Sugar beets
· Canola
· Papaya
· Summer Squash
· Innate potatoes
· Pink pineapple
· Non-browning Arctic apples




3. Quiz “Genetic Engineering”
	name of quiz “Genetic Engineering” - 10 questions
 https://quizizz.com/print/quiz/5fa4605fdfe429001bfcc142 



4. https://quizizz.com/admin/presentation/610854c5204633001b025389?searchLocale= Genetics Engineering. Lesson ppt (31 slide) with main info for teacher; could be used as a lesson











Module 2: Learning Through Physical Games on the Farm 
Lesson Plan 2
What does a seed need to grow? 
Plant Biology and Genetic. Plant physiology.
Proposed Students Age Range: 3rd grade (9 years old)
	Purpose / Learning Objective

	· students will understand how the different conditions influence the development of organism
· Conduct experiments on the effects of different growing conditions on plant growth.

	Intersecting objectives

	· teamwork
· communication skills
· critical thinking
· observation skills 

	Facilitation

	· discussion
· dividing into groups
· preparing plants for experiments
· observing the results

	Ideas for follow-up

	The time is needed to observe the results.  There could be experiments on the improvement of results.
Physical games - experiments on themselves, for example, with heat - how do I feel if it is too hot or too cold, what happens to my body? With water - if I keep my hands in water for an hour or more - how do I feel, what happens to my hands? With nutrients - to explore at home vitamins that our parents give them.


	Resources required

	· water buckets
· different soil examples
· stones
· heater

	Source / The day of the lesson: Materials & Class preparation

	




	Implementation



	Timing
	Instructions step by step

	5 min
	Pre-activity:
Ask students the question: Is the seed alive?
Students answer: the seed is alive because …
(possible answers - smth grows from it)

	15 min
	T: How can we find out that smth can grow? What do we need? 
Students answer that they need … (light, heat, nutrients, water)
How to find out differences in the experiment? What do we need to change?
S: I can change (light, heat, nutrients, water).
T: What do we need to observe to find differences?
S: I will observe, and I will measure the plant growth. 
T: How much time do we need to measure differences? 
S: … a week.
Students are divided into 4 groups. They work in groups for the next 10 minutes. Each group has its driving question.

	 15 min
	1st group: Driving question: whether light is important for plant growth? Yes or no.
Take one plant, e.g. an onion or watercress, and put one in the light and one in the dark. In the same soil, temperature and watering (water). Students hypothesize about the color and length of the plant: (in the light it will be a green, strong sprout; in the dark, it will be stunted, whitish, even taller. 

	15 min
	2nd group: Driving question for another group:  whether soil influences plant growth? Yes or no. Same temperature, same light, same watering (water).
Take one plant, e.g. grains. Students suggest ways of ensuring that one value changes but the other three do not. Sow some in black earth, a nutrient-rich soil, and some in sand. After a week, length, thickness (maturity), and color are measured.

	15 min
	3rd group: driving question for another group: whether water influences plant growth? Yes or. Same temperature, same light, same soil. One plant/grain was watered, one not watered at all, and one watered over. After a week, length, thickness (maturity), color are measured.

	15 min
	4rd group: driving question for another group: whether temperature influences plant grow? Yes or no. Same watering, same light, same soil. One plant/grain is placed at room temperature, the other by the radiator/under a lamp, and the third in the cold on a window sill. Observe after a week  - investigate color, length)

	30 min
	Students prepare for the experiment by selecting the appropriate quantities (soil, light, heat, water) for their group. According to your group's conditions and questions, sow the seeds and place them in the appropriate place.

	40 min
	After a week each group observes the results and comes to conclusions.



	Hands-on activity / farm-based learning



	Timing
	Description of activity

	 2-3 hours
	· visiting a local farm that grows microgreens
· growing microgreens themselves at school - 2 weeks and there could be result of using the appropriate amount of light, heat, and water
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