SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science                       

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  7-1

	The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.

	Evaluating Conclusions

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-1.6 
Critique a conclusion drawn from a scientific investigation.

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Science Buddies

http://www.sciencebuddies.org/
Free science fair project ideas, answers and tools for students.

Understanding Science
http://undsci.berkeley.edu/index.php
http://undsci.berkeley.edu/teaching/68_teachingtools.php
This NSF funded website will help you learn more about science as a process of learning about the natural world and access the parts of science that affect your life. Tools for teachers and a resource library are included.
	See Module 7-1.6


	From the SC Science Standards Support Document:

The objective of this indicator is to critique a conclusion drawn from a scientific investigation; therefore, the primary focus of assessment should be to determine whether a conclusion is appropriate for a given scientific investigation.  However, appropriate assessments should also require students to summarize the steps in a controlled scientific investigation; compare a conclusion to the appropriate investigation; compare a conclusion to a given hypothesis; or select an appropriate conclusion for a given investigation.


Seventh Grade

Science

Module 

7-1.6
Evaluating Conclusions
Lesson A

From the South Carolina Science Support Documents:
Indicator 7-1.6: Critique a conclusion drawn from a scientific investigation.
Taxonomy Level: Evaluate Procedural Knowledge (5.2-B)
Previous/Future knowledge:  In 2nd grade (2-1.4), students inferred explanations regarding scientific observations and experiences.  In 3rd grade (3-1.6), students inferred meaning from data communicated in graphs, tables, and diagrams.  In 5th grade, students evaluated results of an investigation to formulate a valid conclusion based on evidence and communicated the findings of the evaluation in oral or written form (5-1.6) and also planned and conducted controlled scientific investigations, manipulating one variable at a time (5-1.3).  In 6th grade (6-1.4), students used a technological design process to plan and produce a solution to a problem or a product (including identifying a problem, designing a solution or a product, implementing the design, and evaluating the solution or the product).  In 8th grade (8-1.3), students will construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.

It is essential for students to know that once the results of an investigation are collected and recorded in appropriate graphs, tables or charts, the data should be analyzed to figure out what the data means.  The results of the investigation are then compared to the hypothesis.  A valid conclusion can then be written and should include:  

· The relationship between the independent (manipulated) variable and dependent (responding) variables based on the recorded data, and 
· Whether the hypothesis was supported or not supported. 
Inferences are sometimes needed to help form a valid conclusion. 

· An inference is an explanation of the data that is based on facts, but not necessarily direct observation. 

The conclusion is then communicated to allow others to evaluate and understand the investigation.  

Assessment Guidelines: 

The objective of this indicator is to critique a conclusion drawn from a scientific investigation; therefore, the primary focus of assessment should be to determine whether a conclusion is appropriate for a given scientific investigation.  However, appropriate assessments should also require students to summarize the steps in a controlled scientific investigation; compare a conclusion to the appropriate investigation; compare a conclusion to a given hypothesis; or select an appropriate conclusion for a given investigation.
Teaching Indicator 7-1.6: Lesson A- Scientific Inquiry – "Evaluating Conclusions"

Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.
Science process skills should not be taught in isolation, but should be embedded into content investigations throughout the year. A common misconception is that Science is a collection of facts. Students should learn that Science is both a body of knowledge and a process. 
(From Understanding Science, http://undsci.berkeley.edu/index.php)
Other Seventh Grade Lessons where this indicator is addressed include:

7-1.3, 7-1.4, 7-1.5; 7-2.4; 7-4.4; 7-5.2

Misconceptions:
(From the AAAS Science Literacy Maps http://strandmaps.nsdl.org/) Students may cite data in their arguments, but they may fail to cite sufficient evidence for claims. In addition, references to data in students' arguments often fail to articulate how specific data relate to specific claims. Students may believe that data literally speak for themselves -- that they are self-evident -- rather than providing raw material for supporting or judging a claim. Some middle-school students tend to invoke personal experiences as evidence to justify a particular hypothesis. Specifically, they seem to think of evidence as selected from what is already known or from personal experience or second-hand sources, not as information produced by experiment. Students do not necessarily consider only the evidence that is presented to them but make additional assertions about the context of the problem, or even introduce inferences that go beyond the boundaries of the evidence presented and that introduce bias in the outcome. 
(From Understanding Science, The Core of Science: Relating Evidence, http://undsci.berkeley.edu/article/coreofscience_01)

Misconception: Science proves ideas.  Misconception: Science can only disprove ideas. Correction: Science neither proves nor disproves. It accepts or rejects ideas based on supporting and refuting evidence, but may revise those conclusions if warranted by new evidence or perspectives.

Safety Note:

Students should follow all classroom safety procedures.

Lesson time:
1 Day (1 day equals 55 minutes)

Materials:
· Samples of investigation conclusions (attached)
· “Writing a Conclusion Checklist” (one for each student)
Focus Questions:
Why is it important to write a conclusion for your investigations?

How do you determine a quality conclusion in an investigation?

Engage:

1. Post this question on the board, “Why is it important to write a conclusion for your investigations?”
2. Have students write the question and their ideas/answers in their notebooks.

3. Ask students to share their ideas whole group. Chart student ideas and/or answers on chart paper or the board.
4. Pick out key words or phrases from the students’ ideas/answers and circle or highlight on the chart. Student answers should include that the conclusion summarizes what you discovered based on your experimental results. The conclusion states the hypothesis and indicates whether the data supports it. The conclusion can also include a brief description of plans for exploring ideas for future experiments. Inferences are sometimes needed to help form a valid conclusion. An inference is an explanation of the data that is based on facts, but not necessarily direct observation. The conclusion is then communicated to allow others to evaluate and understand the investigation.  
5. Relate to students that the conclusion of a scientific research or investigation is considered one of the most important aspects of the entire investigation. Scientists spend over half of their work time reading, writing and communicating the results of their research and investigations.(Researchers have demonstrated the centrality of reading to the practice of science, showing that, on average, scientists read for 553 hours per year or 23% of total work time. When the activities of speaking and writing are included as well, the scientists in their study spent on average 58% of their total working time in communication or working in the coordination space. 2010, A Framework for Science Education Preliminary Draft, Chapter 5, page 5, lines 11-15.)
6. Group students in pairs for the Explore phase.
Explore:

1. Explain to students they will be reading sample conclusions which also have three reflection questions for them to respond to. One partner should be designated as Partner A, the other Partner B.

2. Hand out the sample conclusions. (NOTE: The attached samples may be replaced with student exemplars.)
3. Protocol for dialogue:

a. Each partner will read the selection silently.

b. Partner A will respond to the reflection questions first. When Partner A has finished responding, Partner B will respond but cannot repeat anything Partner A has said.

c. Partner A will then have a chance to respond again.

d. Both partners will read the next selection silently. Partner B will respond first, with Partner A responding next. Partner B will have the chance to respond again.

e. Continue the process until all selections have been read.
Explain:
1. After all students have read and dialogued about the selections, allow students to share their thoughts with the entire class. Guide student dialogue by asking for their responses to the reflection questions for each selection. If keywords from the original chart are addressed, continue highlighting or circling the words.
2. Hand out the “Writing a Conclusion Checklist” to students. Have the student pairs use the checklist to determine if additional comments need to be added to their responses.

3. Now have students respond to the second Focus Question. Explain to students that by following the checklist when writing a conclusion, the quality of their conclusion will increase.
Extend:
1. Bring in different examples of scientific investigations. Have students compare the conclusions for quality.
2. Teaching Tools for Scientific Inquiry, as well as a downloadable Science Flowchart, can be found at Understanding Science: Integrating the Nature and Process of Science http://undsci.berkeley.edu/teaching/68_teachingtools.php
Sample Conclusions




Tape or paste into student notebooks


Standard 7-1: The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving. 





Indicator 7-1.6:


Critique a conclusion drawn from a scientific investigation.











Sample 1


The data collected from my investigation showed that the amount of light did not affect the germination rate of butter bean seeds. Butter bean seeds were placed in zip lock baggies with moist paper towels for a week. One set was placed in a dark location and the other on a windowsill. My hypothesis was that the bean seeds on the windowsill would sprout faster than the seeds in the dark. My hypothesis was wrong. The seeds in both bags sprouted at the same time. If I did this investigation again I would test for the effects of heat and cold.





Questions: 


What are some positive aspects of this conclusion?


What are some details that might be added?


What are some details that might be removed?











Sample 2


In my investigation of how the amount of light affects the germination rate of bean seeds, I showed that the independent variable (the amount of light) did affect my dependent variable (the germination rate of butter bean seeds.) My control variables were: the same size butter bean seeds, the same amount of water put on a paper towel, and the same amount of time to record my data. My hypothesis was that the bean seeds on the windowsill would sprout faster than the seeds in the dark because plants need sunlight for photosynthesis. My hypothesis was right because the seeds in the baggie on the windowsill sprouted before the seeds in the dark. I think in my next investigation, I would like to see if temperature would make a difference in the germination rate. 





Questions: 


1.  What are some positive aspects of this conclusion?


2.  What are some details that might be added?


What are some details that might be removed?











Sample 3


I wanted to see if bean seeds would sprout in the dark as fast as bean seeds in the light. I thought they would sprout at the same time because seeds under the ground do not have light. All they need is water. The seeds sprouted at the same time so my hypothesis was right. I did not make any errors during my investigation. I think next time I want to see if the beans will sprout in the baggie without water. 





Questions: 


1.  What are some positive aspects of this conclusion?


2.  What are some details that might be added?


What are some details that might be removed?











Writing a Good Conclusion Checklist


Did you summarize your results?						Yes   No


Did you explain the relationship between your variables?             Yes   No


Did you state whether your hypothesis was supported or not?      Yes   No


Did you relate the reasons your hypothesis was or 


was not supported?								 Yes   No


Did you record any sources of error?					 Yes   No


Did you state what you might do differently in 


a future investigation?								 Yes   No


Did you relate how you might take this investigation a


step further?									 Yes   No
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