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Seed to Soup Organic Garden

Unit Plan: 6-8

Plant Growth

Independent Plant Growth Experiment
Key Concepts:

1. Plants require water, nutrients, and light for survival. 

2. Plant health is affected by the quantity and quality of resources such as sun, soil water, and air.

3. Plants have structures, processes, and responses that enable them to meet their needs. 

4. Plants produce food, by converting the sun’s energy and carbon dioxide into glucose and oxygen, from the sun not from the soil. 

5. Soil is important for plant growth.

NSES Standards:
Content Standards: Grades 5–8
Content Standard A: Science as Inquiry

Content Standard B: Physical Science, properties and changes of properties in matter

Content Standard C: Life Science, regulation and behavior

Content Standards: Grades 9–12

Content Standard A: Science as Inquiry

Content Standard B: Physical Science, chemical reactions

Content Standard C: Life Science, energy, and organization in living systems

Benchmarks:

	SC.6.L.15.1
	Analyze and describe how and why organisms are classified according to shared characteristics with emphasis on the Linnaean system combined with the concept of Domains.

	SC.6.N.1.1
	Define a problem from the sixth grade curriculum, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigation of various types, such as systematic observations or experiments, identify variables, collect and organize data, interpret data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.

	SC.6.N.1.2
	Explain why scientific investigations should be replicable.

	SC.6.N.1.3
	Explain the difference between an experiment and other types of scientific investigation, and explain the relative benefits and limitations of each.

	SC.6.N.1.4
	Discuss, compare, and negotiate methods used, results obtained, and explanations among groups of students conducting the same investigation.

	SC.6.N.1.5
	Recognize that science involves creativity, not just in designing experiments, but also in creating explanations that fit evidence.

	SC.6.N.2.1
	Distinguish science from other activities involving thought.

	SC.6.N.2.2
	Explain that scientific knowledge is durable because it is open to change as new evidence or interpretations are encountered.

	SC.6.N.2.3
	Recognize that scientists who make contributions to scientific knowledge come from all kinds of backgrounds and possess varied talents, interests, and goals.

	SC.6.N.3.1
	Recognize and explain that a scientific theory is a well-supported and widely accepted explanation of nature and is not simply a claim posed by an individual.   Thus, the use of the term theory in science is very different than how it is used in everyday life.

	SC.6.N.3.2
	Recognize and explain that a scientific law is a description of a specific relationship under given conditions in the natural world. Thus, scientific laws are different from societal laws.

	SC.6.N.3.3
	Give several examples of scientific laws.

	SC.6.N.3.4
	Identify the role of models in the context of the sixth grade science benchmarks.

	SC.7.N.1.1
	Define a problem from the seventh grade curriculum, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigation of various types, such as systematic observations or experiments, identify variables, collect and organize data, interpret data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.

	SC.7.N.1.2
	Differentiate replication (by others) from repetition (multiple trials).

	SC.7.N.1.3
	Distinguish between an experiment (which must involve the identification and control of variables) and other forms of scientific investigation and explain that not all scientific knowledge is derived from experimentation.

	SC.7.N.1.4
	Identify test variables (independent variables) and outcome variables (dependent variables) in an experiment.

	SC.7.N.1.5
	Describe the methods used in the pursuit of a scientific explanation as seen in different fields of science such as biology, geology, and physics.

	SC.7.N.1.6
	Explain that empirical evidence is the cumulative body of observations of a natural phenomenon on which scientific explanations are based.

	SC.7.N.1.7
	Explain that scientific knowledge is the result of a great deal of debate and confirmation within the science community.

	SC.7.N.2.1
	Identify an instance from the history of science in which scientific knowledge has changed when new evidence or new interpretations are encountered.

	SC.7.N.3.1
	Recognize and explain the difference between theories and laws and give several examples of scientific theories and the evidence that supports them.

	SC.7.N.3.2
	Identify the benefits and limitations of the use of scientific models.

	SC.7.P.10.1
	Illustrate that the sun's energy arrives as radiation with a wide range of wavelengths, including infrared, visible, and ultraviolet, and that white light is made up of a spectrum of many different colors.

	SC.8.L.18.1
	Describe and investigate the process of photosynthesis, such as the roles of light, carbon dioxide, water and chlorophyll; production of food; release of oxygen.

	SC.8.L.18.2
	Describe and investigate how cellular respiration breaks down food to provide energy and releases carbon dioxide.

	SC.8.L.18.3
	Construct a scientific model of the carbon cycle to show how matter and energy are continuously transferred within and between organisms and their physical environment.

	SC.8.L.18.4
	Cite evidence that living systems follow the Laws of Conservation of Mass and Energy.

	SC.8.N.1.1
	Define a problem from the eighth grade curriculum using appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types, such as systematic observations or experiments, identify variables, collect and organize data, interpret data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.

	SC.8.N.1.2
	Design and conduct a study using repeated trials and replication.

	SC.8.N.1.3
	Use phrases such as "results support" or "fail to support" in science, understanding that science does not offer conclusive 'proof' of a knowledge claim.

	SC.8.N.1.4
	Explain how hypotheses are valuable if they lead to further investigations, even if they turn out not to be supported by the data.

	SC.8.N.1.5
	Analyze the methods used to develop a scientific explanation as seen in different fields of science.

	SC.8.N.1.6
	Understand that scientific investigations involve the collection of relevant empirical evidence, the use of logical reasoning, and the application of imagination in devising hypotheses, predictions, explanations and models to make sense of the collected evidence.

	SC.8.N.2.1
	Distinguish between scientific and pseudoscientific ideas.

	SC.8.N.2.2
	Discuss what characterizes science and its methods.

	SC.8.N.3.1
	Select models useful in relating the results of their own investigations.

	SC.8.N.3.2
	Explain why theories may be modified but are rarely discarded.

	SC.8.N.4.1
	Explain that science is one of the processes that can be used to inform decision making at the community, state, national, and international levels.


All activities described for this unit of study enable the student to practice essential science processing skills. Students will gain confidence in their ability construct their own knowledge about essential concepts while actively engaging in inquiry based learning. The science processing skills students develop include:

6. Observation:  Students will observe the garden as a system. Students will observe plant growth in steps and stages. Students will measure, record, and track growth through data collection to answer self directed research questions.
7. Student Described Questions: Students will use the garden observations as a platform from which to formulate questions and points of interest and curiosity about plants. Students will determine and utilize a researchable question to guide their individual inquiry through the 12-week course. 

8. Research: Students will utilize the garden resource library to research the subject or questions raised during observation.  Weekly focus topics will aide students will complete all of the research necessary for their final project presentation. Students will utilize the internet, limited resource sites restricted by the teachers and parents. Students will use appropriate resource sites. 

9. Hypothesis: Students will describe what they believe to be the outcome of their question based on research and observation. 

10. Designing and Conducting Experiment: Students will describe an agriculture/plant based experiment to explore their research question. Students will select plants to study based on appropriate growing season, suggested germination and maturation rates, and space/size requirements. 

11. Patterns and Relationships: Students will record data and measurements related to their inquiry project daily. Students will share, both in large and small groups, during discussions their on-going findings. Students will identify patterns and unifying relationships among the spectrum of individual projects to increase collaborative student learning.

12. Inferring: Based on observations, research, data collections and measured results the students will describe conclusions of experimental process. 

13. Communication: Students will communicate weekly in small groups weekly to discuss projects, engage in formal peer review of experimental design, and evaluations of final project. Each student will present their findings in a five minute oral presentation for the class, utilizing a poster board as a visual aid. The presentation will include a 2 minute question and answer session for each project. 

14. Final Report: Students will complete and submit a final report that reflects the effort and research done for their individual science fair project. Student’s grade will be based on research, effort and participation throughout the whole process of the research project. 
Weekly Activities: 


Successful students will complete all of the activities required for each week. The activities include: science fair, agriculture article review, garden observations and description, personal reflections, and class discussions. Students may complete the described activities in the order they choose during Monday-Wednesday class sessions.  Thursday afternoon is reserved for round table discussion where students will spend the class period sharing findings on their individual Science Fair Project and agriculture article review. Friday class time is dedicated to writing a reflection about the content discussed and observed during class, the progress of the science fair project, and what they have learned from their peers. Every entry in the journal should have a date completed and a title to indication which weekly activity they are completing. 

15. Science Fair Objective: Each week the class will work on a specific objective topic related to the individual inquiry projects that the students will be engaged in. All Science Fair information and data should be written into the student journal. Each entry should be dated. 

16. Agriculture Article Review: Students will read and write a review about current agriculture news or research. Students may utilize the web, newspapers, or industry articles to find pertinent information to share with the class. Resources for this activity are available online, in the library, or in the garden resource room. The articles the student selects should reflect how agriculture science utilizes technology to help society. 

17. Garden Maintenance and Observations: Students will participate in regular garden jobs to sustain the health and production of the school garden. Jobs include: watering, pest identification and management, plant disease and distress discoverers, weed removal, seed sowing, seedling transplanting, and structural support.  After students complete garden jobs they will complete a journal entry/reflection about what they learned, felt, observed, experienced during the task. 

18. Personal Reflections: Friday afternoon is reserved for independent reflection and compilation. In their journals, students will describe the article reviews they observed Thursday. Students will document in their journals the progress of their inquiry project as well as what they learned from other student’s projects. Students will reflect and observe changes in the garden as the season progresses. 

19. Class Participation: Success in this course requires active and engaged participation. Students will utilize think/pair/share and jigsaw types of small group discussion formats to relate pertinent and concept building information to each other during class. The students will be learning a large percent of the information presented in the class from each other.
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	Student Name:     ________________________________________
	

	
	
	
	
	

	TASK 
	4
	3
	2
	1

	Journal 

(15%)
	All journal entries are complete and include the three required components of the entry: discussion topic response, data collection, and personal reflection.
	Three quarters of journal entries are complete and include the three required components of the entry: discussion topic response, data collection, and personal reflection.
	Most journal entries are complete and include some of the three required components of the entry: discussion topic response, data collection, and personal reflection.
	Journal entries are incomplete and missing the three required components of the entry: discussion topic response, data collection, and personal reflection.

	Define Research Question 

(10%)
	Independently identified a question related to agriculture which was interesting to the student and which could be investigated.
	Displayed independent initiative and was able to identify with teacher’s assistance a question related to agriculture which could be tested and or investigated.
	Was able to identify with teacher’s assistance, a question related to agriculture which could be investigated, but did not show independent interest in doing so.
	Could not identify a question related to agriculture that could be tested or investigated. 

	Hypothesis Development

(5%)
	Independently developed a hypothesis supported by both a literature review and internet research.
	Independently developed a hypothesis somewhat supported by a literature review and internet research.
	Independently developed a hypothesis somewhat supported by a either a literature review or internet research, but not both.
	Needed teacher's assistance to develop a hypothesis and to do a basic literature review and internet research.

	Description of Procedure

(10%)
	Outlined procedures could be followed without explanation. No teacher's assistance was required to accomplish this task. 
	Outlined procedures could be followed without explanation. Some teacher's assistance was required to accomplish this. Peer review assisted in modification of test methods.
	Outlined procedures were missing one or two steps, no corrections made after initial teacher feedback or peer review. 
	Outlined procedures were incomplete, in sequential, and untestable.  Teacher's assistance and peer review was not considered for the project.

	Data Collection

(10%)
	Data was collected more frequently than asked or suggested by teacher in the journal.
	Data was collected every time required or suggested by teacher in the journal. 
	Data was collected once a week or less frequently than required. Teacher's assistance was required to collect data.
	Data was collected inconsistently and incompletely. Teacher's assistance was required to collect data.

	Graphs and Diagrams

(10%)
	Provided an accurate graphic organizer or diagram with labels to illustrate the results of the study.
	Provided a graphic organizer or diagram to illustrate the results of the study.
	Provided a graphic organizer or diagram to illustrate the results of the study, but a few elements were left out.
	Did not provide a graphic organizer or diagram OR the diagram was quite incomplete.

	Conclusion/   Summary

(10%)
	Provided a detailed conclusion clearly supported by the data collected, previous research, and the hypothesis.
	Provided detailed conclusion partially supported by the data collected, previous research, and the hypothesis.
	Provided a conclusion not necessarily supported by the data collected.
	Provided incomplete or no conclusion.

	Presentation

(15%)
	Each element in the presentation had a focus and clearly served to illustrate some aspect of the experiment. All pertinent information gathered during the experiment was completely presented. Oral presentation was appropriately paced for at least four minutes. 
	The presentation had focus and clearly served to illustrate the experiment. Most pertinent information gathered was presented. Oral presentation appropriately paced for at least three minutes. 
	The presentation served to illustrate some aspect of the experiment. Some information gathered was shared or too much irrelevant material was provided. Oral presentation appropriately paced for at least two minutes. 
	The presentation seemed incomplete or chaotic with no clear plan.  Oral presentation not appropriately paced or incomplete. 

	Peer Reviews 

(15%)
	Student completed all peer reviews completely as described on Peer Review Form. 
	Student completed 3 peer reviews as described on Peer Review Form.
	Student completed 2 peer reviews as described on Peer Review Form.
	Student did not participate in Peer Review Process. 


By: Summer Daye Solomon

