
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

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

	SC Science Standards Support Document Resource List

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

	See Science Module 4-1.1

 
	From the South Carolina Science Support Documents:

The objective of this indicator is to classify observations as either quantitative or qualitative; therefore, the primary focus of assessment should be to determine if an observation is qualitative or quantitative based on a given description. However, appropriate assessments should also require students to recognize a quantitative or qualitative observation; compare quantitative and qualitative observations; recall that quantitative measurements must have a unit label; exemplify quantitative or qualitative observations; or summarize the difference between a qualitative and a quantitative observation.




Fourth Grade

Science Module 

4-1.1
Scientific Inquiry
Lesson A


Indicator 4-1.1: Classify observations as either quantitative or qualitative.
Taxonomy Level: 
Understand Conceptual Knowledge (2.3-B)
Previous/Future knowledge: In kindergarten (K-1.4), students identified observed objects or events using the senses. In 1st grade (1-1.1), students compared, classified, and sequenced objects by number, shape, texture, size, color, and motion, using Standard English units of measurement where appropriate. In 3rd grade, students classified objects by two of their properties (3-1.1) and classified objects or events in sequential order (3-1.2). They will use this skill throughout the remainder of their science instruction.

It is essential for students to know that making observations is a way of learning about the world around us.

· A scientific observation is one that anyone can make and the result will always be the same. Scientific observations are made by using the senses or taking measurements. For example, the animal is black, has four legs, is 25 cm tall, and feels soft.

· An unscientific observation, or an opinion, is one that not everyone may agree on. For example, the dog is happy.

· Observing does not mean just looking at something. It involves the use of several or all of the five senses (seeing, hearing, smelling, touching, and tasting) using appropriate observation methods for each sense, such as wafting an odor so that its smell can be described or gently touching the edges of seashells to determine their textures.

· Tasting in science should only be done with the permission of the teacher under controlled conditions.

· Observing helps to find out about objects (their characteristics, properties, differences, similarities) and events (what comes first or last, or what is happening at a particular moment).

Observations can be classified as quantitative or qualitative.

Quantitative observations are

· Observations that use numbers (amounts) or measurements (including the unit label).

· Observations that make relative comparisons, such as more than, all, less than, few, or none.

· Specific pieces of information that communicate to others and serve as a basis for comparison.

Qualitative observations are

· Observations that are made using only the senses and refer to specific attributes.

· Communicated as words, pictures, or diagrams.

Assessment Guidelines:

The objective of this indicator is to classify observations as either quantitative or qualitative; therefore, the primary focus of assessment should be to determine if an observation is qualitative or quantitative based on a given description. However, appropriate assessments should also require students to recognize a quantitative or qualitative observation; compare quantitative and qualitative observations; recall that quantitative measurements must have a unit label; exemplify quantitative or qualitative observations; or summarize the difference between a qualitative and a quantitative observation.

Teaching Indicator 4-1.1: Lesson A – “Qualitative and Quantitative Observations”

Instructional Considerations:

Observing in science is key to inquiry. Students must be guided into using all of their senses to make observations. In this lesson the students will learn to differentiate between observations and opinions and between qualitative observations and quantitative observations. They will also learn to distinguish between observations and inferences.

Quantitative observations include observations that use numbers (amounts) or measurements (including the unit label), observations that make relative comparisons, such as more than, all, less than, few, or none and observations that contain specific pieces of information that communicate to others and serve as a basis for comparison. Some examples of quantitative observation include: 

· An isopod has more legs than a horse. 

· This earthworm is five inches long.
Qualitative observations include observations that are made using only the senses and refer to specific attributes and observations that are communicated as words, pictures, or diagrams. Examples of qualitative observations include:

· The isopod has a hard covering.
· The earthworm is pink in color.

Inferences are explanations or interpretations 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. Some examples of inferences include:

· Isopods are animals that can grow.

· Earthworms are good for the soil.
This lesson is an example of how a teacher might address the inquiry indicators while exploring the “Organisms and Their Environments” standard for fourth grade. The STC Animal Studies kit provides an opportunity for conceptual development of the concepts within the inquiry standard.
Misconceptions:

· Students often believe that opinions are observations.
· There is confusion when asked to differentiate between observations and inferences.
· Students believe that numbers of legs, body coverings, large size, land habitats, etc. determines whether an organism is an animal.
· Students have difficulty accepting that an organism can be classified in two ways. For instance, an owl is both a bird and an animal and a trout is both a fish and an animal.
Safety Note(s):

· Review classroom safety rules for science.

· Some students may not wish to handle the organisms and should not be forced by the teacher or other students to do so.
· Remind the students that these are living organisms and should be handled with care.

· Students should wash their hands immediately after handling any of the organisms.

· Remind students to keep their hands away from their faces while handling the organisms.
Lesson time:

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

· Isopods (1 per pair of students)
· Hand lenses (1 per student)

· Styrofoam or paper meat trays (1 per pair of students)

· Small clear plastic cups (1 per pair of students)

· Earthworms (1 per pair of students)

· Rulers (1 per student)

· Chart paper

· Markers

· Student science notebooks

· Pencils
Focus Question:

· What observations and inferences can we make about an isopod (pill bug)?
Engage:

1. Place an isopod (pill bug) in a small clear plastic cup. 
2. Bring the students to a central gathering area and introduce the organism to the students by naming it for them.
3. Let them briefly observe the isopod as they pass the cup from student to student.
4. Ask the students if they have ever seen an animal like this. Let the students share their experiences.
5. Ask the students the following questions:

· Does the isopod have legs? How can you tell?

· Are the isopods pretty? Why do you think so?

6. Explain to the students that the answer to the first question is an observation (something we can tell using our senses) and that the answer to the second question is an opinion and not an observation.
7. Now ask the students the following questions:
· What color are the isopods?

· Do you think they prefer bright light or dark places? Why?

8. Explain to the students that the answer to your first question is an observation (something we can tell using our five senses) and that the answer to the second question is an inference (something that is based on prior experiences).

9. Explain to the students that today they will observe an isopod and make observations about these animals.
10. Remind the students that these are living creatures and that they should be handled with care.
Explore:

1. Provide each pair of students with an isopod in a clear plastic cup, a ruler, two hand lenses, a paper towel and a paper or Styrofoam meat tray.
2. Have the students make as many observations about the animal as possible. Observations should be recorded in their science notebooks.

3. Explain to the students that they also need to make a detailed drawing of the isopod that includes labels.

4. Tell the students that they may handle the isopods to use their sense of touch to make observations and they may place the isopod on the meat tray to observe its movements. To make observations of the underside of the isopod they will need to leave it in the plastic cups.
5. Remind the students to use the hand lenses to make careful observations of the animal.

6. Provide ample time for the students to make and record their observations and complete a detailed drawing of the organism.
Explain:

1. Have the students return all materials to the science materials area.
2. Bring the students to the class gathering area and ask them to share their observations of the isopods. 

3. As the students share their observations, record them on one of the three unlabeled charts. All qualitative observations should be recorded on one chart; all quantitative observations should be recorded on another chart; and all inferences should be recorded on the third chart.

4. After all observations and inferences have been shared and recorded, explain to the students why you grouped them as you did on the charts. Label the charts “Qualitative Observations”, “Quantitative Observations” and “Inferences”. (If student responses did not include any inferences, you will need to provide a few to put on the chart.)

5. Ask the students if the isopods belong to the animal kingdom or the plant kingdom. Have them to justify their answers. 

6. Ask the students if they believe the animals have a backbone and why or why not. Explain that, although these animals do have a hard covering they do not have a backbone and so these animals are invertebrates (no backbone). Tell them that animals with back bones are called vertebrates.
Extend:

1. Focus the students by asking the question, “What observations and inferences can we make about an Earthworm?”
2. Provide each group of two students with a plastic cup containing an earthworm, a ruler, two hand lenses, and a Styrofoam meat tray.

3. Have the students make a chart containing three columns in their science notebooks. The columns should be labeled “Qualitative Observations”, “Quantitative Observations” and “Inferences”. 
4. Explain to them that they are to make observations and inferences about the Earthworm and place the observation or inference under the correct heading in their notebooks.

5. After sufficient time to make thorough observations and inferences, return the materials to the science materials center.

6. Have the students share each of their observations or inferences (one at a time) and whether what they are sharing is a qualitative observation, a quantitative observation or an inference. 

7. Ask the other students in the class if they agree as to whether the statement is qualitative, quantitative or an inference. If there is disagreement allow the children to discuss their ideas and then come to consensus as to where the statement belongs.
8. Discuss with the students whether the earthworm belongs in the animal or plant kingdom and whether it is an invertebrate or a vertebrate.
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 4-1.1: Classify observations as either qualitative or quantitative.





Other indicators addressed: 


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


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


4-2.1: Classify organisms into major groups (including plants or animals, flowering or nonflowering plants, and vertebrates [fish, amphibians, reptiles, birds, and mammals] or invertebrates) according to their physical characteristics.
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