
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area: 
	 Fifth Grade Science

	Recommended Days of Instruction: 2 
	(One day equals 45 minutes)

	Standard(s) addressed: 5-5

	The student will demonstrate an understanding of the nature of force and motion. (Physical Science)

	Position, Direction, and Speed

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-5.2 
Summarize the motion of an object in terms of position, direction, and speed.

	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Science Module 5-5.2

	From the SC Science Support Document:

The objective of this indicator is to summarize motion of an object in terms of position, direction; and speed; therefore, the primary focus of assessment should be to generalize major points about motion in terms of position, direction, and speed.  However, appropriate assessments should require students to identify the terms of position, direction, and speed and use them to describe motion; to illustrate motion in terms of position, direction, and speed with drawings, diagrams, and word descriptions; to interpret a diagram of an object changing position over time in order to determine the speed of the object.


Fifth Grade
Science Module 

5-5.2
Forces and Motion
Lesson A 

From the South Carolina Science Support Documents:
Indicator 5-5.2: Summarize the motion of an object in terms of position, 
direction, and speed.

Taxonomy Level:  2.4-B   Understand Conceptual Knowledge

Previous/Future knowledge: Students have been introduced to the concept of the location of objects (1-5.1) and the ways objects move in terms of direction and speed (1-5.4) in 1st grade.  In 3rd grade, students further developed the concept of the position of an object relative to a reference point (3-5.1).  They also compared the motion of objects in terms of speed and direction in 3rd grade (3-5.2).  Students developed the concept of direction in 4th grade by reading a compass (4-1.2). Students will further develop these concepts in 8th grade where they will develop the concept of speed quantitatively.

It is essential for students to know that motion is described in terms of position, direction, and speed as follows:

Speed
Speed is a measure of how fast an object is moving.  Motion is the change in position of an object over time when compared with a reference point.  Students should be able to measure the distance specific objects move in a given time.  They can then determine if an object is speeding up or slowing down, and they can also compare the relative speeds of different moving objects.

Direction
Direction of motion can be determined by reading a compass. Students should give directions using the terms “north”, “south”, “east”, or “west.” shown by the needle of a compass lined up with the direction of the moving object.  They should also describe the direction of motion by using the terms “right”, or “left” relative to another object, or  “up”, or “down” relative to Earth.   

Position
The position of an object is its location relative to another object (the reference point) for example “above”, “below”, “beside”, “behind”, “ahead of” plus the distance from the other object.  The distance (length) from the reference point changes when the object moves.  

It is not essential for students to know the concept of speed of an object in a particular direction known as velocity, or the concept of changing speed called acceleration. Students do not need to calculate speed.

Assessment Guidelines:

The objective of this indicator is to summarize motion of an object in terms of position, direction; and speed; therefore, the primary focus of assessment should be to generalize major points about motion in terms of position, direction, and speed.  However, appropriate assessments should require students to identify the terms of position, direction, and speed and use them to describe motion; to illustrate motion in terms of position, direction, and speed with drawings, diagrams, and word descriptions; to interpret a diagram of an object changing position over time in order to determine the speed of the object
Teaching Indicator 5-5.2: Lesson A – “Describing Motion”
Instructional Considerations:

This set of lessons provides background in two skills that will be needed with modules later in this standard – describing motion and using a timing device.  Much of the describing parts of the lessons are as much language arts skills as they are science skills.  Teachers may choose to integrate the describing words used in these lessons into other writing assignments.
Although the use of a compass is not part of the fifth grade standards. These lessons involve using the compass because this skill involves knowing the compass directions and reinforces the force of magnetism (The magnetic field of the earth  pulls or pushes the needle into alignment with the field).  
This Module is a single learning cycle but is broken into two parts to provide adequate time for students to work.  An added advantage to the division is that the second class will provide distributed practice for the concepts to be covered.

This lesson is an example of how a teacher might address the intent of this indicator. STC Motion and Design provide an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:

1. Determine independently where north is in relationship to your classroom.

2. For the Extend, find and copy one or two pictures that can be used for describing position and direction of objects. This picture should be something new like a picture of a neighborhood from a magazine, a section of a local map, an aerial photograph, a detailed picture, etc. Make copies for each student or pair of students.

3. Create a list of questions (4 – 10) the students can answer about the direction or position of the objects in the picture. 
a. These questions should ask students to answer some basic questions similar to what they might see on a test 

b. Examples: Where is the ball in relation to the player? Describe where the cup is in the room in the photo. Where are the swings in relation to the climbing bars? 

Misconceptions: 

Students often see a compass rose on maps that are upright (vertical) on a wall.  As such they interpret north as up, south as down, etc.  This is a misconception as the compass directions are horizontal or parallel to the surface of the earth.
Safety Note(s):

Students need to be oriented toward the careful handling of both the compass and the stopwatch.  Although both may be well constructed, it is a good habit for students to treat all scientific equipment with care and caution.

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

Magnetic Compass (one for each pair would be desirable; one for each group of 4 will be adequate)


Stopwatches (one for each pair would be desirable; one for each group of 4 will be adequate)

Pictures, charts or diagrams along with a set of questions.


Science Notebooks

Focus Question(s):
· How can we describe the speed, direction and position of an object?

· How can we use a stopwatch to measure speed?

· How can we tell directions using a compass?

Engage:  (Day 1)
1. Select an object somewhere in the room. Select one that will take several changes in direction to get to. For example, if the teacher regularly stands at the front right side of the room, pick an object at the back left hand corner. 

2. Ask volunteers to give directions to the teacher to help him/her get to the object. 
3. Let the students take turns giving directions on how to get there, one command at a time.  The teacher should try to follow their directions to the letter and exaggerate somewhat if possible (if, for example, they tell you to walk forward, walk forward too fast and stop at a wall and just stand there). Typically they will give some faulty directions.  If they give only good directions the first time and get the teacher to the object easily, ask them what words they used that helped them communicate the directions.  If they had trouble giving directions, ask them what they might do next time to improve their accuracy.
4. The teacher may want to try this activity a second time, especially if the students think they can improve the quality of their directions.

5. Explain that the next two lessons are focused on helping the students to make more careful descriptions of objects in terms of where they are, what directions are needed to find them and how they are moving.

Explore:  
Have students working in groups in pairs or groups of four
Investigation 1 - Stop watch and speed

a. Introduce the stopwatch and discuss how to care for it.  

b. Show how to start, stop and reset the stopwatch.

c. This investigation can take place anywhere the teacher has enough room that will allow some students to walk/run at different rates in front of the class so other students can practice timing.  The class can go outside, use an uncluttered path from one side of the classroom to another, or use an open area like the cafeteria. The activity below will help students with their initial practice with timers/stop watches.  

1. Select a starting and stopping point at least 5 meters apart. 

2. Tell the students that each student will have at least one chance to use the stopwatch during this investigation. 
3. Give the students about 3-5 minutes to take turns starting, stopping and resetting the watch.

4. Select one student and ask him/her to walk a set distance while the remaining students time him/her.  Without letting the class hear the directions, tell the student to walk slowly across the space when you tell him/her to do so.
5. When the teacher gives the command to “go”, one representative from each group should time the walker as he/she moves from start to finish.
6. Make a rough chart on the board like the one below and write the time of the student’s walk as measured by each group under “Trial 1”.  (Teacher Note: Since the unit of measurement, seconds, is recorded at the top of the columns, the unit abbreviation “sec” should not be written after the numbers in the columns.   You may expect there to be widely different times especially on this first trial. That is actually desirable here since it gives you an excuse to discuss the importance of accurate measurement and techniques that help make measurement more precise.) 

	
	Time in Seconds

	Group #
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


7. Ask the class to look at the chart. Ask them if they explain why all of the times are not exactly the same.   (Differences in starting and stopping the watch are the most typical answers.) Ask what the class could do the make the next trial more uniform.   

8. Conduct a second trial with a new volunteer walker and new timers. Tell the volunteer walker a different speed to walk/run.  Record the times on the board. Were the times closer together this time or further apart than they were for trial 1? Ask why this change might have happened?  (They should have improved in starting and stopping on time.) Point out that in all scientific measurement, some differences in measurements are expected.  The more careful the scientist and the better the measurements he/she uses, the closer the measurement values will be each other.
9. Conduct this activity (Use step viii above as a short hand model) until every student has used the stopwatch and you have begun to get times that are closer together.  

10. Challenge them to decide if bigger numbers mean faster or slower speed. Make them explain their answers. (Bigger numbers actually means slower because it takes longer to cover the distance.) Ask them to imagine that we had some races of different distances in the playground.  Who would be the winner, the one with the least seconds or the one with the most seconds?  (The fewer the seconds the faster for any given race.)
Investigation 2 – Describing directions

A. Using a compass 

1. Provide each pair or group with a compass.

2. Have students move their compasses away from large metal objects such as desks.

3. Show them how to turn the compass until the N lines up with the marked end of the compass needle.   The needle should then be pointing to the N and S. (One end of the needle is usually marked to indicate that it is the north seeking pole.  You may want to “cheat” a little in advance by using a map, GPS or other device to find out where the north is in general from you classroom. This will provide a quick “reality check” as students first use their compasses.  (In fact, if you have a GPS, you might want to show it to the class after they have learned to use the compass.) 
4. Once they have the compass lined up, tell them to point their hands the in the opposite direction of north.  This will be south and will typically be labeled with an S on the compass.  

5. Ask them if they can point in the east direction.  Ask them if they can find the west direction.

6. Take the class to one or two new places in your building or on the school grounds.  Ask them to line up their compass with the North. Again they will line up the compass (North/South) with the needle so that the needle points north. Ask them to point to or walk to (Having them walk in a direction, say “east” is more fun because it will take several times for the whole class to “get it.”) the east, west or south.  Run enough trials so that everyone has a chance to use the compass and they all seem to understand how it works.


B. Describing Direction
1. Have everyone in the class sit facing north (The students should use their compasses to determine where north is.  Collect the compasses.
2. Ask the students to write a list of numbers down the page from 1 – 10. (Use more examples if necessary for practice.)

3. Select an object in the room and ask students to describe the direction of some objects in the classroom in their own words.  When they are finished, ask what words or kind of words can help them with their descriptions?  (Students can use points on the compass or standard directions like left and right.)
4. Conduct nine more trials with different objects within the room. Ask the students to try to use different kinds of direction words. Do these one at a time and discuss the terms they used.  Emphasize that some words describe a direction (north, south, right, left, etc.) while others describe a position relative to other objects (above, below, beside, etc.).  Hint: point out the direction/position distinction but do not be too concerned about the students’ ability to distinguish between a position statement and a direction statement as long as they can use both.  Note that a single word is rarely sufficient to give complete directions.  Also note that the directions of “up” and “down” can’t be shown on a compass rose but are good direction words.

Closure Day 1: Ask them to write one or more statements in their notebook about what they have learned today about:

1. How to determine the speed of a moving object, and

2. How to describe the position or direction of an object or moving object.

Extend: (Day 2)
Review/Engage: 
1. Ask volunteers to share their summary statements written at the end of the previous lesson.  Build on these statements during the Explain and Expand parts of today’s lesson.
2. Bonus question for the students – 
a. Ask what moved the compass needle? (Some may know the answer and some will guess.  Eventually the students should conclude that the whole earth acts like a magnet. Even though you probably should not bring the issue up, you should remember that the “magnetic” north pole of the earth is NOT at the same location as the “geographic” North Pole.)  

b. Ask them what new concept describes how the magnet moved the needle? (Force) 
Explain
1. Ask them why it might be important for them to make accurate descriptions of directions and positions of objects and the movement of objects.

2. Point out that one very important skill in science (and in writing) is to be able to accurately describe what we are seeing, where we are going, and where things are.
3. Ask them to name some of the terms we use to describe direction.  Write these on the board as they name them.  These will be words such as north, south, up and down.

4. Ask them to name some of the terms we use to describe position. These words describe something in relationship to other objects or persons such as beside, under, over, etc. Write a list of these words on the board to improve visual recognition.
5. Ask them what other ways could be used to communicate speed, direction and or position.  (Drawings, diagrams, photos)

6. Reinforce what they have observed about the concept of speed.  You might want them to put these ideas in their notebooks.  Include concepts such as:

a. Speed is how long in time it takes an object to move a set (agreed upon) distance.  

b. To decide which motion is “faster” or “slower”, we have to compare how long (the time) it takes the objects to move the same distance. 

7. Give some examples of different speeds, such as their speed running from the school building to the playground.

Expand

1. Distribute the picture or diagram and the list of questions 
2. Ask students individually to answer some basic questions about the picture similar to what they might see on a test.  Examples:

a. Where is the ball in relation to the player? 
b. Describe where the cup is in the room in the photo.). 
c. If you give them a picture of a playground (with the compass rose drawn on).  Ask a series of questions like “Where are the swings in relation to the monkey bars?” 
3. Discuss what they learned from the activity.
4. Treasure Map Game: 
a. Have each team draw a map (playground, class, or cafeteria) that uses only diagrams and directions to find a secret object. The best maps will make the other groups work very hard to follow clear directions in finding a simple object. 

b. Challenge the groups to make their maps so clear that another group can find the key object even though they don’t know what the secret object is.  
c. Let them exchange maps with at least one other group and follow their directions.
d. When you are finished, discuss what happened and what they learned from the activity. 
Standard 5-5: The student will demonstrate an understanding of the nature of force and motion.





Indicator:  5-5.2   Summarize the motion of an object in terms of position, direction, and speed.





Other indicators addressed:  


5-1.4 Use appropriate tools and instruments (including a timing device and a 10x magnifier) safely and accurately when conducting a controlled scientific investigation.
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