
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fourth Grade Science

	Recommended  Days of Instruction:  2
	

(one day equals 45 min)

	Standard(s) addressed:  4-1

	The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-1.4: Distinguish among observations, predictions, and inferences.


	SC Science Standards Support Guide Resource List

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

	See Science Module 4-1.4

 
	From the South Carolina Science Support Documents:

The objective of this indicator is to distinguish among observations, predictions, and inferences; therefore, the primary focus of assessment should be to determine how observations, predictions, and inferences relate to one another. However, appropriate assessments should also require students to identify or classify a statement as an observation, prediction, or inference; or exemplify an observation, prediction, or inference.



Fourth Grade

Science Module 

4-1.4
Scientific Inquiry
Lesson A
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From the South Carolina Science Support Documents:

Indicator 4-1.4: Distinguish among observations, predictions, and inferences.

Taxonomy Level: 
Analyze Conceptual Knowledge (4.1-B)
Previous/Future knowledge: In kindergarten, students identified observed objects or events by using the senses (K-1.1) and predicted and explained information or events based on observation or previous experience (K-1.3). In 2nd (2-1.4), students inferred explanations regarding scientific observations and experiences. In 3rd grade, students predict outcomes of simple investigations (3-1.4) and inferred meaning from data communicated in graphs, tables, and diagrams (3-1.6).

It is essential for students to know how to distinguish among observations, predictions, and inferences. Observing, predicting, and inferring are interrelated skills.

· Observation— qualitative and quantitative information gained by carefully identifying and describing properties using the five senses or scientific tools.

· Prediction— an inference made about what will happen in the future; it is based on observations, available data, and prior knowledge. A prediction is not a guess.

· Inference—an explanation or interpretation of an observation based on prior experiences or facts. They are not final explanations of the observation. There may be several logical inferences for a given observation. There is no way to be sure which inference best explains the observation without further investigation.

For example, the following observation, prediction and inference were made about this picture.

· Observation: The elephants are facing each other. 

· Prediction: The elephants are going to fight.

· Inference: The elephants are mad at each other.

Scientists use these skills to make sense of the world. As new observations are made, inferences are proposed to explain what has been observed and what has not yet been observed. Inferences that state what has not yet been observed are called predictions.

It is not essential for students to formulate a hypothesis as a prediction.

Assessment Guidelines:

The objective of this indicator is to distinguish among observations, predictions, and inferences; therefore, the primary focus of assessment should be to determine how observations, predictions, and inferences relate to one another. However, appropriate assessments should also require students to identify or classify a statement as an observation, prediction, or inference; or exemplify an observation, prediction, or inference.

Teaching Indicator 4-1.4: Lesson A – “Observations, Predictions and Inferences”

Instructional Considerations:

Scientists use these observations, predictions and inferences to make sense of the world. As new observations are made, inferences are proposed to explain what has been observed and what has not yet been observed. Inferences that state what has not yet been observed are called predictions.
During an investigation of light intensity, the students will begin to understand what is meant by an observation (qualitative and quantitative information gained by carefully identifying and describing properties using the five senses or scientific tools), an inference (an explanation or interpretation of an observation based on prior experiences or facts) and a prediction (an inference made about what will happen in the future.)
South Carolina students typically have had a difficult time distinguishing between observations and inferences and making good predictions as indicated by scores on the former PACT (Palmetto Achievement Challenge Tests) and the current PASS (Palmetto Assessment of State Standards). It is critical, therefore, that teachers at this grade level adequately prepare students so that they have a strong grasp on these scientific skills.
Lesson Preparation: Make a copy of the “Observations, Predictions, Inferences” handout located at the end of this lesson for each student in the class.
Create three charts. Label one chart “Observations”. Label the second chart “Inferences”. Label the third chart “Predictions”.
Create a chart with a data table. The chart should resemble the image below.

	Distance
	Intensity

	1 foot
	

	5 feet
	

	10 feet
	

	15 feet
	


Create a chart for a line graph. It should resemble the image below.
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This lesson is adapted from the Anderson 5 Curriculum.
Misconceptions:

1. Light is associated only with either a source or its effects. Light is not considered to exist independently in space; and hence, light is not conceived of as "travelling". 

2. An object is "seen" because light shines on it. Light is a necessary condition for seeing an object with the eye. 

3. Lines drawn outward from a light bulb represent the "glow" surrounding the bulb. 

4. A shadow is something that exists on its own. Light pushes the shadow away from the object to the wall or the ground and is thought of as a "dark” reflection of the object. 

5. Light is not necessarily conserved. It may disappear or be intensified. 

6. Light from a source only extends outward a certain distance, and then stops. How far it extends depends on the brightness of the source. 

Safety Note(s):

· Review the class safety rules poster before beginning the investigation.

· Students should wear safety goggles during this investigation.

· Remind students that the light from the penlights should never be directed towards someone’s eyes.

Lesson time:

2 days (1 day equals 45 minutes)
Materials Needed:

· Standard flashlights (1 per pair of students) 

· Large flashlight (1)

· Yard sticks (1 per pair of students)

· Masking tape strips (4 per pair of students)

· Handout titled “Observations, Predictions , Inferences” (1 per student)

· Student science notebooks and pencils
· Chart paper and markers
Focus Question:

· How does the distance of the light source affect the intensity or degree of brightness?

Engage:

1. Divide the class into pairs and give each student a copy of the “Observations, Predictions and Inferences” handout. Have the partners discuss each picture and answer the questions below it.
2. When students have completed the task, discuss each picture and the answers students provided for each question.
3. Explain to the students that an observation is something we can tell about an object or event by using our five senses and that the answer to question “What do you see in the picture?” is an observation.
4. Explain that predictions are not just guesses but are based on data. Tell them that we all have seen a fire and we know what could possibly happen. Explain to the students that answering the question “What do you think will happen next?” is a prediction. 
5. Explain that an inference is something we can say about an object or event from our prior experiences. It is not something that we can directly observe. Tell them that the answer to the question “Why do you think this will happen?” is an inference.
6. Let the students know that in this investigation they will make observations, inferences, and predictions as they study light. 
Explore:

1. Prepare for the exploration by placing a strip of masking tape 1 foot in front of a student chair.
2. Begin the exploration by doing a brief demonstration of the procedure the students will use during the investigation. Have a student sit in a chair. Hold a flashlight to the side of a student’s head.  Ask the student to describe what he/she observes about the light when they look at the masking strip of tape on the floor. Explain to the students that this is the procedure they will use during this investigation.
3. Divide the students into pairs and give each pair a yardstick, a flashlight and four strips of masking tape.

4. Tell the students that they need to position a chair in the room so that there is space beyond it. Once they have their areas and chairs in position, tell the students that they need to measure 5 feet from the chair and place a strip of masking tape on the floor. They will then need to measure 10 feet from the chair and place another strip of masking tape on the floor. Finally, have them measure 15 feet from the chair and place a tape strip on the floor. 
5. Once all pairs have completed the measurements, tell the students that one person will sit in the chair while the other shines the light beside the seated student’s head as you did in the demonstration. 
6. Explain to the students that the seated person needs to look at each strip to observe what is happening with the light. (Remind the person holding the light to try to keep the light as steady as possible.)

7. Once the seated student has an opportunity to observe the light closely, allow the students to switch roles.

8. Allow ample time for observing the light. 

9. Have students to return to their seats and record their observations and inferences about the light in their science notebooks. Remind them that observations are what we can tell about an event or object using our five senses and that inferences are based on our prior experiences.
Explain:
1. Bring the students to a central gathering area where the charts can be viewed. Have the students share their observations about the investigation of light. Record these on the “Observation” chart.
1. Have the students share their inferences about light and record these on the “Inferences” chart.

2. Review each of the statements recorded and lead a discussion as to whether or not they are on the correct chart.

3. Explain to the students that the brightness of light is called its intensity and that intensity can be described as very bright, bright, somewhat bright, or not bright.
4. Allow the children to assist you with completing the data table for the investigation. (See lesson preparation under Instructional Considerations above.)
5. With the assistance of the students, complete the construction of the line graph for this investigation.  (See lesson preparation under Instructional Considerations above.) 

6. Have the students summarize the data on the table and graph by drawing a conclusion. An example of a concluding statement is: As we move further from a light source the intensity of the light lessons.
7. Ask the students to predict what would happen to the intensity of the light at one-half foot. Write this prediction on the chart labeled “Predictions”. Ask what they would predict would happen with the intensity at 30 feet. Write their prediction on the chart

8. Review the terms observations, inferences and predictions with the students.

Extend:

1. Review with the students what they learned about light intensity in the previous investigation. Explain that today they will continue to explore light.
2. Darken the room and shine a flashlight on an object in the room. Tell students to observe the beam of light and its effect on the objects in its path.
3. Turn the lights back on and have the students record their observations and inferences in their science notebooks. Allow sufficient time for students to complete their writing.
4. Have the students share their observations and inferences with the class. Some possible examples of inferences could include:
· The flashlight uses batteries to shine.
· The flashlight uses a bulb to make the light.
· The strength of the batteries makes the light dimmer or brighter.
5. Ask the students to predict what would happen if a larger flashlight was used. 
6. Darken the room and allow the students to check their predictions as you shine the larger flashlight towards the same object.
7. Review the terms observations, inferences and predictions with the students.
Observations, Predictions, Inferences
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What can you see in the picture?

 _________________________________
What do you think will happen next?

__________________________________
Why do you think this will happen?

__________________________________
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What can you see in the picture?

 _________________________________
What do you think will happen next?

__________________________________
Why do you think this will happen?

__________________________________
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What can you see in the picture?

 _________________________________

What do you think will happen next?

__________________________________

Why do you think this will happen?

__________________________________
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What can you see in the picture?

 _________________________________

What do you think will happen next?

__________________________________

Why do you think this will happen?

__________________________________



Standard 4-1: The student will demonstrate an understanding of scientific inquiry, including the processes, skills, and mathematical thinking necessary to conduct a simple scientific investigation.





Indicator 4-1.4: Distinguish among observations, predictions, and inferences.





Other indicators addressed: 


4-1.1: Classify observations as either quantitative or qualitative.


4-1.2: Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.


4-1.3: Summarize the characteristics of a simple scientific investigation that represent a fair test (including a question that identifies the problem, a prediction that indicates a possible outcome, a process that tests one manipulated variable at a time, and results that are communicated and explained).


4-1.5: Recognize the correct placement of variables on a line graph.


4-1.6: Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations.


4-1.7: Use appropriate safety procedures when conducting investigations.


4-5.1: Summarize the basic properties of light (including brightness and colors).
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