
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Kindergarten  Science                        

	Recommended  Days of Instruction:  3
	(one day equals 45 min)

	Standard(s) addressed:  K-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

	K-1.4 Compare objects by using nonstandard units of measurement.

	SC Science Standards Support Guide

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

	See Science Module K-1.4

	From the South Carolina Science Support Documents:

The objective of this indicator is to compare objects by using nonstandard units of measurement; therefore, the primary focus of assessment should be to give similarities and differences between objects based on measurements using nonstandard units.  However, appropriate assessments should also require students to identify an appropriate nonstandard unit for a measurement of an object.




Kindergarten
Science Module

K-1.4
Scientific Inquiry

Lessons A-B

From the South Carolina Science Support Documents:

Indicator K-1.4:  Compare objects by using nonstandard units of measurement.

Taxonomy Level:  
Understand Factual Knowledge (2.6-A)
Previous/Future Knowledge: 

As with other indicators at this grade level, students will experience their first formal introduction to important science skills and processes.  The development of these skills and processes will serve as the basis for all future science investigations.  In 1st grade (1-1.1), students will compare, classify, and sequence objects by number using standard English units of measurement where appropriate.  In 2nd grade (2-1.2), students will use tools and begin gathering specific data in US customary (English) and metric units of measurement. 

It is essential for students to know that objects can be compared using nonstandard units (measurements of a known quantity such as fingers, counting bears, paper clips). 

· A measurement includes a number (counting) and the name of how it was measured (labeling), for example the desk is 3 hands long.  

· The nonstandard unit chosen should be appropriate to the object being measured. 

Making comparisons can help to better understand the properties that are observed. 

· For example, terms such as “as many as,” “more than,” “the same as,” or “as long as” can be used to compare measurements of different objects.  

· When comparing objects, the nonstandard unit must be the same. 

NOTE TO TEACHER:  Students need to experience comparing and measuring objects through exploration.  They should understand the process of comparing and measuring with non-standard units before they are introduced to standard units in first grade. 

It is not essential for students to use English or metric units of measurement.

Assessment Guidelines:

The objective of this indicator is to compare objects by using nonstandard units of measurement; therefore, the primary focus of assessment should be to give similarities and differences between objects based on measurements using nonstandard units. However, appropriate assessments should also require students to identify an appropriate nonstandard unit for a measurement of an object.
Teaching Indicator K-1.4: Lesson A –“Comparing Likenesses and Differences – Part I”
Instructional Considerations:
This lesson provides an introduction to comparing two objects, including questions to ask to help students determine similarities and differences between objects. 
This lesson is an example of how a teacher might address the intent of this indicator.  The FOSS Wood and Paper, FOSS Fabric, FOSS Animals 2x2, FOSS Trees, Insights Myself and Others and Insights Senses kits provide opportunities for conceptual development of the concepts within the standard.

Misconceptions:

In this lesson students will be comparing themselves to others and noting similarities and differences. Students may not recognize the difference between an observable property (hair color, height, etc.) and a non-observable property (liking ice cream). Observable properties in general are those that can be determined with the senses or by a simple scientific test. A non-observable property in this case is one that is based on feelings or opinions.
Safety Note(s):

None noted
Lesson time:
1 day (45 minutes)
Materials Needed:
· Chart paper
· Science Notebooks for students
· Prepared sentence starters (see Explain below.)
Focus Question:

· How are we alike and different?
Engage: 

1. The teacher should play a “Just like Me!” game with the students. For example, the teacher will make a statement such as “I like to eat pizza.” and ask the children to stand up if they also like to eat pizza and say “Just like me!”The first couple of questions should all be about things that are not observable, i.e. “I do not have a dog.”, “I love to swim in the ocean.”, “I enjoy going to the zoo.” The teacher should explain that the game can determine likenesses and differences in ways that don’t show on the “outside”- they are not observable by looking at someone or are based on opinions or feelings
2. The teacher should then tell the students they are going to play the game based on observable properties - the things we can see on the outside or are easily tested (not based on feelings or opinions). The teacher will use statements such as “I am wearing shoes.”, “I have short hair.”, “I am not a girl.” The teacher should explain that these are all things that can determine how we are alike and different through observation. (Note that some statements are “I am…” statements and some are “I am NOT…” statements. This is done purposefully to reinforce listening skills.)
Explore:
1. Arrange students in pairs. Let students know you would like each pair to observe one way they are alike and one way they are different. 
2. Have students share their responses with the whole class. Make sure that the students are choosing observable likenesses and differences. If students give unobservable likenesses and differences, guide them toward observable properties. Record their responses on chart paper. The teacher should tell the students that they are “comparing” themselves to another person.
3. Have them draw a picture of themselves and their partners in their science notebooks. Use sentence starters printed on sentence strips (for copying) or small slips of paper (for taping in the science notebook) for students to use. Have them write one or more of the sentence starters under the picture:
· I am like my partner because __________.

· One way I am different from my partner is _________.

4. Observe students as they work in their science notebooks to determine if they are choosing similarities and differences based on observable properties. As the students draw and write, move about the room and review their pictures of one another noting if the picture indicates observable likenesses and differences. Ask questions about their similarities and differences as they complete their sentence starters.

Explain:
1. Have the students gather in a circle on the floor for a large group discussion. Each student should bring their science notebook to the circle.
2. Ask for student volunteers to share their writing and drawings with the class. Remind students that scientists record their findings - in words and pictures - and communicate with each other by sharing their words and pictures.

Extend:

See end of Learning Cycle in next lesson – “Comparing Likenesses and Differences – Part II”

Teaching Indicator K-1.4: Lesson B - “Comparing Likenesses and Differences – Part II”
Instructional Considerations:
This lesson builds on the previous one, where students expand their knowledge of comparison of two objects.  Students learn to use nonstandard measurements to note differences among objects and begin using new vocabulary to describe differences.  
This lesson is an example of how a teacher might address the intent of this indicator .The FOSS Wood and Paper, FOSS Fabric, FOSS Animals 2x2, FOSS Trees, Insights Myself and Others and Senses kits provide opportunities for conceptual development of the concepts within the standard.

Misconceptions:
· Students may not recognize the need for a common starting and ending point as they compare results.

· Teachers may find that students have difficulty understanding the relationship between terms such as “height”, “length”, “width” “depth” and knowing which surfaces of an object correspond to each and in which circumstances each term is used. Generally “width” is used when the perspective of the object being measured is a left to right orientation in front of the person doing the measuring and when it is apparently the shorter linear surface of the object. 
· In this lesson “height” is used because students are measuring vertical objects (people) from top to bottom to determine how “tall” they are. “Length” is generally used when measuring horizontal objects to determine how “long” they are and is usually the longest dimension in the object being measured. Go to the following website for more interesting reading on this mathematical topic. http://mathforum.org/library/drmath/view/57801.html.

Safety Note(s):
· Students should mark the adding machine tape with a dark crayon, not the markers, to avoid getting marker ink on the floor or each other.

· Students should not use the scissors to cut the adding machine tape. An adult helper should assist in this task.

Lesson time:

2 days (45 minutes x 2)
Materials Needed:
· Adding machine tape
· Scissors

· Glue or tape
· Chart paper

Focus Questions:

· How are we alike and how are we different from each other?  
· How can we use our measurements to compare ourselves?

Engage:
1. The teacher should go back over the responses recorded on the chart paper from the previous day’s lesson and make note of those that can be measured. Examples might be “Lisa and Kevin are the same height.” “Kiya is taller than Ashley.” 
2. The teacher should state that scientists record their observations using measurements so they can be sure what they are recording is true. For example, Lisa and Kevin appear to be the same height, but are they really the same?

3. Introduce the idea of measuring each other to compare similarities and differences.  The teacher should share that “measuring” is one way we can “compare” two objects (in this case, people).
4. Ask students how we can measure something like the height of a person. The objective of this lesson is to use non-standard units of measurement, so if students suggest a ruler, yardstick, or tape measure, the teacher should say that those are excellent standard tools for measuring when we want to know “exactly” how many inches or feet tall a person is, but if we just want to know who is the taller of two persons we can use “non-standard” units just as well. (Example: Kiya is five math workbooks tall but Ashley is four math workbooks tall.)

5. Choose two students who wrote about their height as a similarity or difference. Have both students lie on their backs on the floor. 

6. Demonstrate the use of a strip of adding machine tape to match each partner’s height. Draw attention to the correct starting and ending points for measuring a person. (Mark the tape at the bottom of feet and top of head.)

7. Cut the tape and write the student’s name on the tape.  

8. Place the two tapes together vertically on the chalkboard and compare them. This is important because the strips are being used to measure “height” which should always be done in a vertical orientation.  
9. Question the students to see if they can determine who is the tallest based on the length of the cut tapes. Explain that measuring the tapes based on the use of a “unit” would be the most accurate and scientific way to determine who is the tallest. Explain also that the unit used to measure objects when comparing them should be the same.
10.  Show students a variety of objects that could be used as units to measure the tape. (Ex. Paper clips, counting bears, math workbooks) Ask which would be the “best” (most efficient and appropriate) unit for measuring the tape. Guide the students to realize that all would work but the longer length of the math workbooks makes them the most efficient and appropriate.

11.  Lay the math workbooks along the length of the adding machine tape and count how many units it takes to measure the tape. Do this for both adding machine tape strips. (If the tape is a bit longer than the last workbook, the teacher should add the appropriate number of smaller units (ex. counting bears) to complete the measuring. Say...”Ashley is exactly four math workbooks tall but Kiya is four workbooks and seven counting bears tall.” This lays the foundation for feet and inches which is addressed in First Grade.

Explore:
1. The teacher will share that each student will now find a partner and help each other measure their height. The teacher should share that the students are going to use the tapes to compare their height and that the correct terminology when comparing height is “shortest to tallest”, NOT “shortest to longest”.
2. Give the following directions to each pair of students and let them complete their measuring of each other:
· Have your partner lie on his or her back on the floor. 
· Use the adding machine tape to match your partner’s height.
· Cut the tape (with adult help) and write your partner’s name on the tape. 
· Reverse roles and complete the same task with the other person in the pair. 
3. Place the two tapes together vertically and compare them.

4. Ask questions that use correct terminology such as “Who is taller than (or shorter than) their partner?” and “Are any of the tapes the same?” “How can we be sure?” (Use a unit to measure.)
5. Ask each student to choose a unit for measuring their adding machine tape and to write the amount and name of the unit on their tape. (Ex. Kiya: five math workbooks and one paper clip tall)
Explain:
1. Assign the class into small groups of 4 to 5 students.   
2. Ask the students to arrange the completed tapes vertically side by side from shortest to tallest. 
3. When the group has agreed upon the order of the tapes, glue them on a large sheet of chart paper in that order.  Make sure the names are on the tapes and the units of measure are easy to see and read. Display the charts in the room where they will be visible during the following discussion.
4. Have the students gather in a circle on the floor for a large group discussion.  

5. Ask the following clarifying questions:

· How did you know where to begin measuring your partner’s body?
· How did you know where to end measuring your partner’s body?
· Did everyone use the same beginning and ending points on their partners?  Why is this important?
6. Have each team display their graph and share information they learned from the graph, such as comparisons of heights, similarities in heights, how many units tall each person was and why they chose that unit of measure, etc.  

7. Invite students to create an entry in their science notebook using words and pictures to describe their experience.
Extend:

1. To give students further experiences with measuring using non-standard units of measure set up a Unifix Cube measuring center. Fill tubs with cubes and have students practice measuring objects at the center and around the classroom.

2. Have students bring in objects to measure using the Unifix cubes. Observe students measuring with Unifix cubes and ask questions about what they are measuring.

·  “How many Unifix cubes long is the table?” 

· “How many Unifix cubes tall is the table leg?”  

3. The teacher should pay attention to correct terminology used by the students, making sure they use the term “unit” to refer to the Unifix cube and understand that other objects (paper clips, etc.) could also be appropriate units to use when measuring.

4. Terms such as “as many as,” “more than,” “the same as,” or “as long as” should be used when comparing the measurements of the objects.






Standard K-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 K-1.4:  Compare objects by using nonstandard units of measurement.





Other indicators addressed:


K-1.3:  Predict and explain information or events based on observations or previous experience.


K-1.5:  Use appropriate safety procedures when conducting investigations.
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