
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	8th Grade Science

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

	Standard(s) addressed:  

	8-1 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

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-1.3 Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.

	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Scientific Method: Controls and Variables http://sciencespot.net/Media/scimethodconvar.pdf 

	See Science Module 8-1.3

	From the SC Science Support Document:

The objective of this indicator is to construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation; therefore, the primary focus of assessment should be to produce an explanation or conclusion for an investigation.  However, appropriate assessments should also require students to interpret and analyze data collected in an investigation; recognize a valid conclusion for a given investigation; compare a conclusion to the appropriate investigation; compare the conclusion with a given hypothesis; or select an appropriate conclusion for a given investigation.
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From the South Carolina Science Support Documents:
Indicator: 8-1.3: Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.   
Taxonomy level: Create Conceptual Knowledge (6.3-B)   
Previous/Future knowledge:  In 2nd grade (2-1.4), students inferred explanations regarding scientific observations and experiences.  In 3rd grade, students predicted the outcome of a simple investigation and compare the result with the prediction (3-1.4) and inferred meaning from data communicated in graphs, tables, and diagrams (3-1.6).  In 5th grade (5-1.6), students evaluated results of an investigation to formulate a valid conclusion based on evidence and communicate the findings of the evaluation in oral or written form.  In 7th grade (7-1.6), students critiqued a conclusion drawn from a 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.  

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 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 variable and dependent variables based on the recorded data, and 
· Whether the hypothesis was supported or not supported. 
The conclusion is communicated to allow others to evaluate and understand the investigation.  

It is not essential for students to understand or develop a null hypothesis. 

Assessment Guidelines: The objective of this indicator is to construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation; therefore, the primary focus of assessment should be to produce an explanation or conclusion for an investigation.  However, appropriate assessments should also require students to interpret and analyze data collected in an investigation; recognize a valid conclusion for a given investigation; compare a conclusion to the appropriate investigation; compare the conclusion with a given hypothesis; or select an appropriate conclusion for a given investigation.
Teaching Indicator 8-1.3: Lesson A – “Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation. ”
Instructional Considerations:

Prepare the FOCUS questions before you teach the lesson they can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage, activity or copied onto a transparency and used on an overhead. 

Preparation for the lesson:
Obtain and set up materials needed (see below).

Misconceptions:
Middle-school students tend to invoke personal experiences as evidence to justify a particular hypothesis. 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. [1] Most 6th-graders can judge whether evidence is related to a theory, although they do not always evaluate this evidence correctly. [2] When asked to use evidence to judge a theory, students of all ages may make only theory-based responses with no reference made to the presented evidence. Sometimes this appears to be because the available evidence conflicts with the students' beliefs. [3] 

Students of all ages find it difficult to distinguish between a theory and the evidence for it, or between description of evidence and interpretation of evidence. [2] Some research suggests students can start understanding the distinction between theory and evidence after adequate instruction, as early as middle school. [3] 

Safety Note:
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed.
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 
· Lab table (floor) marked with tape the length of 1 meter (1 per group) 
· Stop watch (1 per group)
· Spring scale (1 per group)
· Small block of wood with an eyehook (1 per group) 

· Masses (3 different masses per group)

· Ring Stand with string 5 large heavy washers attached (1 per group) NOTE: Be sure the ring stand base is facing the opposite direction of the washers – it may be necessary to place textbooks on the base to keep it upright.

· Meter stick (1 per group)
Focus Question:
How does the mass of an object affect the amount of applied force needed to move it?

Engage: (5 minutes)
1. Ask students how an applied force can change the motion of an object. Ask students for specific examples; give one if necessary to get the conversation started. Students should be able to recall that direction and speed can be affected 
2. Ask students to predict how the relative amount of force required to move the block changes as mass is added to it. They should record their hypothesis in their notebooks. 
NOTE: Show students the set-up before asking this question.
Explore: (35 minutes)
1. You will need at least 2 students per group and no more than 4 students per group.

2. Have students read through Part I of the procedure:

PART I:

a. Make sure your spring scale is zeroed and that your block has an eye hook.

b. Take your block and spring scale to your lab station. At the station you should have:

i. A one meter area marked off on it.

ii. 1 stop watch

iii. 3 different masses 
c. Attach the block to the spring scale.  
d. Pull the block across the one meter area in 30 seconds.
i. Use the stop watch to observe the time to move the block 1 meter.
ii. Repeat pulling the block until you can pull it the distance of 1 meter in 30 seconds every time.
e. Pull the block by itself the distance of 1 meter in 30 seconds and record the force required in your data table. 
f. Add one of the masses to the block and repeat steps c - e above.

g. Repeat steps c - e for the other two masses.
h. Create a bar graph that compares the force needed to move each mass (including the block by itself), 1 meter in 30 seconds. 

3. Ask students to identify the dependent and independent variables as well as the constants – write them on the board. (Students should identify force and mass as the dependent and independent variables respectively and the distance, the time and the block of wood as constants)

4. Have students create a data table in their notebooks. Remind them:

a. To practice with the block itself and the three masses until they can pull it the distance of 1 meter in 30 seconds every time.
b. Record the units

c. Label the table and variables with units

5. Have students conduct the experiment.

Explain: (15 minutes)
1. Ask students what they are noticing about the force to move the block and mass.
2. Record their observations and ask them to revisit their predictions. Students should compare their results with their hypothesis. Was their hypothesis supported by their observations?'

3. Ask students to record a conclusion based on the data from their experiment. The conclusion should state the relationship between the dependent and independent variables, this way an outsider can understand what happened in your investigation.
4. Ask several students to state their conclusions from the investigation. After each student states their conclusion, ask the class if their conclusion is valid (it should be an accurate reflection of the data collected). Also, be sure that the conclusion states the relationship between the independent and dependent variables.

5. Explain to students that an inference is an explanation of the data - a next step based on your observations. Ask students to make some inferences based on the data they collected.

6. Ask students leading questions to assist them in creating inferences.
Note: Students should conclude:

· The heavier an object the more force is required to move at the same speed. As the mass on the block increased the amount of force required to move it at the same speed increased. 
Extend: 
Students complete the activities found at: http://sciencespot.net/Media/scimethodconvar.pdf  
Note that this worksheet can be printed out.

An activity that can be done every day to reinforce concepts about inferences and observations: Put up a picture of the day (using National Geographic online picture of the day or any other source). Ask for 5 observations about the picture (sometimes ask for 3 qualitative and 2 quantitative). Then ask students to make 5 inferences about the picture (what do they think the picture is based on their observations and what they already know) and then ask for 5 predictions about what will happen next in the scene. Done throughout the year students know the difference observation, inference and prediction without thinking.
Standard: 8-1: 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 8-1.3: Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.





Other indicators addressed:  


Indicator 8-5.4: Predict how varying the amount of force or mass will affect the motion of an object.
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