Jessica A. Ford

Instructional Design Project

The challenge in education today is to effectively teach students of diverse ability and differing rates of learning.  How will I meet the needs of all the different learning styles in my classroom?  I want to make sure that I am reaching everyone in my room.  I have discovered over my years of teaching that hand-on, first and experience is beneficial to everyone in the room, and it is enjoyable.

Hands-on learning is learning by doing.  Hands-on learning involves understanding things while doing and experiencing them which as we know is the highest form of understanding.  The benefits of hands-on-learning in my school revolves around those children who are either not as academically "talented" or have not shown "interest" in school. This method tends to stimulate these types of students into participating and eventually absorbing information that I believe they would not get from "normal" show-me - tell-me methods.  

When dealing with science the following questions arise.  What will happen?  Open-ended questions encourage students to explore and begin to gather evidence.  How and why does it happen?  Students develop ideas and make inferences based on their observations while developing effective experimental techniques.  What will happen next?  Students are asked to predict, based on their observations, what will happen as the result of further experimentation?   They then are encouraged to compare their results to their predictions.  This, in turn, may provide the basis for more questions and additional investigations.  Throughout this sequence, related content and terms are introduced.  These questions in turn cause me to use Basic Lesson Planning Model.   

When creating my lessons, I like to add as much detail as I can.  I want to know that if there were a substitute that has to teach a particular lesson, they would feel comfortable.  The benefits to science teaching (and many of the arts) are clear if the children had an established concept of how to present and test their ideas independently and to evaluate material put in from of them, as well as having something to take outside the classroom for the future.
Chemistry is the study of the composition, structure, and properties of matter, and the transformation that it undergoes under certain conditions.  In the Powders and Crystal unit, students are encouraged to be chemists, experimenting with unknown substances, observing the reactions to certain conditions, and making inferences based on their own observations.  Throughout this less, students will discover through chemical analysis that two powders that may appear to be almost identical, that really they are quit different and react differently to chemical and physical tests.  

Children are eager as they explore the world around them, but the problem is they do not know the answers, therefore they seek their parents and teacher’s assistance.   Children are fascinated y the word and enjoy opportunities to explore it.  Students can best acquire science concepts and skills by means of an inquiry-based, hands-on approach that focuses on the processes and techniques of discovery.  Hands on science also helps to develop positive attitude towards science, and I am glad that I can be apart of this positive learning experience.

Lesson:    Powders and Crystals

Activity #1:  What Is It?

Objectives:  Students will describe and identify common objects by their properties.

Concepts/Skills:   

a. describe classroom objects by naming their properties, by playing I Spy

b. Attempt to identify the objects describes by others

c. Differentiate between similar objects, based on their properties.

Time Requirements:  50 minutes

Procedures
Introductory Activity: 5 minutes
· Play I Spy with the students, the teacher will select different objects in the classroom and students will need to guess what object was selected by hints such as color, shape, or texture.  

Developmental Activities:  30-35 minutes

· Students will need Powders and Crystal notes:  Write the word property on the board, ask students to guess what this might mean.  Then define together

 Property:  is a physical characteristic or trait peculiar to an object or substance

Characteristics or traits:  color, shape, size, texture, small, or sound

· Place students into groups of 4 (already divided by teacher), distribute the following items to each group.

Explain that the students will be using property descriptions to differentiate between a group of objects that are somewhat similar.  

Concluding Activity: 10-15 minutes

· Students will individually select four different object in the classroom, they will need to write character descriptors down on their index cards, such as wood, smooth, rough.  Once each member of the group is done, they will trade cards with group members and begin trying to indentify the objects.  

Evaluation:  

1.  Choose an object and describe four of its properties.

2.  What made it easy to identify the object? 

3.   What made it difficult?

Materials:

· 1 crayon

· 4 index cards

· 1 felt-tip marker

· pen or pencil

· plastic tray

(all of these materials will be provided by the teacher, except for the pen or pencil)

Lesson:  Powders and Crystals

Activity #2:  Use Your Senses

50 minutes

Objectives:  students will be introduced to six mystery substances and challenged to differentiate between them, using their senses of sight, smell and touch

Concepts/Skills:

a. learn safety rules associated with handling chemicals

b. use their senses of sight, smell, hearing and touch to investigate the six mystery substances

c. attempt to differentiate between the substances based on their properties

Procedures:  

Introductory Activity:  20-30 minutes

 In this activity students will use their senses to observe six white substances and describe their properties.

· Vocabulary:  students will need to get their Powder and Crystal notes 

Write the word senses on the board, Ask, who can name the five senses? 

Developmental Activity:  Have students get into their assigned groups, remind them that same groups as the last time, the groups will be the same during the entire unit.

· Teacher will now disperse unknown substances to each group.  Teacher will call a colored dot, for example blue:  each group member will bring the colored coded cup up until the teacher has given them all 6 unknown substances.

· Demonstrate how to use senses for this activity:  tell students to observe the teacher.  Take the substance in the cup, transfer a small amount of the substance onto the black paper, and then use magnifying glass to look closely at the substance, how does it look?  Sense of sound, how did the substance sound when I put on the paper, sound or not sound.  ?  How does it feel?  Smooth, soft, rough?

· Distribute /the activity sheet, paper towels, and black sheet of paper. At this point the students can begin their sensory test with each substance.  

Concluding Activity: 10-15 minutes

When students have finished testing, have them return their cups and tray to the assigned area.

Evaluation:  Identification by color at this point, not substance name

1. Which substances were easy to tell apart?  Which ones ere more difficult?

2. Have students choose one substance.  

How would you describe some of the properties of this substance?  

3. Why do you think that we did not use sense of taste for this activity?

4.  Name the 5 senses, without using notes

Materials:
Activity Sheet #2

*At the teacher supply station: 12 plastic spoons

sugar-yellow dot

salt-white dot

 baking soda-blue dot

citric acid-green dot

 cornstarch-orange dot

plaster of paris-red dot

Groups will need:

· Color Sheet (each group member needs the Color Sheet)

·  students will receive 6, 1 oz. paper cups, each with a different color dot ( green, yellow, read, blue, white, and orange) on the side.  
· Magnifier

· Toothpicks

· Plastic tray

· Black construction paper

· Paper towels

Lesson:  Powders and Crystals

Activity #3:  A Closer Look

45 minutes

Objectives:  students will use a Pocketscope to observe detailed differences in the structure of the mystery substances.

Concepts/Skills:

d. Use a Pocketscope to examine the mystery substances more closely

e. Learn the differences between powders and crystals

f. Differentiate between the substances based on the structure or their particles.

Procedures:  

Introductory Activity:   30-35 minutes

In this activity students will use Pocketscope to examine the structure of the particles that make up each of the six substances.  They will discover that three of the substances are in crystalline form, composed of crystals and three are in powder form.

· Vocabulary:  crystal, particle, powder

*Students will need to get their Powder and Crystal notes out of their portfolios.

Write these words on the board:

Crystal:  is a transparent solid that has a regularly repeating internal arrangement of atoms.

Powder:  is a substance composed of finely ground, loose solid particles.

Particle:  tiny piece of something.

Developmental Activity:  Have students get into their assigned groups, remind them that same groups as the last time, the groups will be the same during the entire unit.

· Teacher will now pass out unknown substances to each group.  Teacher will call a colored dot, for example blue:  each group member will bring the colored coded cup up until the teacher has given them all 6 unknown substances.

· Demonstrate how to use a pocketscope to examine cornstarch.  Use a toothpick to place s very small amount of cornstarch in the well of the depression slide.  Carefully inset the slide under the clips of the Pocketscope.  Place your eye near the lens, point the Pocketscope toward the light, and slowly squeeze the frame together until the image is in focus.  Wipe the depression slide between substances.

· Distribute /the activity sheet. Students can begin to examine the substances with the Pocketscope.  Students need to observe what the substance looks like and then draw the design onto activity sheet 3, as well as take notes about each individual substance.

Concluding Activity: 10 minutes

Evaluation:  

1. How are the particles of these substances different from one another?

2. Which substances could we call crystals?

3. Which of the substances could we call powders?

4. Choose a substance that you have been working with over the last three lessons.  Use your five senses to describe the substance.  Next, draw a picture of that the substances looks like and indicate if you think it is a powder or a crystal.

Materials:

· Activity Sheet #3

· Each group:

· Color sheet (this was passes out last session)

· Paper cups with color dots

· Pocketscope

· Depression slide

· Sliders

· Toothpicks

· Plastic trays

· *At the teacher supply station: 12 plastic spoons

· sugar-yellow dot

· salt-white dot

·  baking soda-blue dot

· citric acid-green dot

·  cornstarch-orange dot

· plaster of paris-red dot

Name:    ______________________        Date:_________________

Powders and Crystals Pre-Test

1. What is a property?  Give one example.

_____________________________________________________________________________________________________________________________________________________________________________________________

2. What are the five senses?

a. ________________________________

b. ________________________________

c. ________________________________

d. ________________________________

e. ________________________________

3. What is a powder?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. What is a powder?

_____________________________________________________________________________________________________________________________________________________________________________________________

5. What does it mean if a substance is dissolved?

_____________________________________________________________________________________________________________________________________________________________________________________________

6. What is a chemical reaction?

_____________________________________________________________________________________________________________________________________________________________________________________________

7. What is an indicator?

_____________________________________________________________________________________________________________________________________________________________________________________________

  Name:_____________________

Date:_________________

Powders and Crystals

Notes

1. Property:

2. 5 senses:

a.

b.

c.

d.

e.

3. crystal:

4. powder:

5. particle:

6. dissolve:  

7. solution:

8. chemical reaction:

9. indicator:

Name:_________________     Date:______________

Powder and Crystals Quiz

1. What the five senses?

a. ____________________

b. ____________________

c. ____________________

d. ____________________

e. ____________________

2. Which sense are you NOT allowed to use in science class?__________________

3. Which color of substance was squeaky or rubbery? (circle the correct answer)

a.  green

b.  orange 
c.  yellow

4. Which three colors of substances were crystals? 

(circle the correct answer)

a. green, white, yellow

b. blue, green, red

c. blue, orange, red

5. Write the definition of particle: ____________________________
____________________________________________________

6. A property can be the color of an object or the shape of an object.  What are three more examples of a property?

 _______________     _________________   ________________

7. Write the names of the substances listed below next to their color.

   plaster of paris   citric acid   salt   sugar    baking soda  cornstarch

orange:  ______________________

red:  ________________________

blue:  ________________________

green:  _______________________

white:  _______________________

yellow:  _______________________

8. Write the names of the three substances that are powders.

    ___________________     ________________              ________________

9. Why is a Pocektscope helpful when learning about different substances?

______________________________________________________________________________________________________________

10. Which substance turns into a milky whites color?__________________
11. Name the substance that turns into a cement-like substance

___________________________

12. Which crystal was transparent when looking through the pocketscope.
Name:_____________________________________

Activity Sheet # 2

Use Your Senses
Use your sense of sight, touch, smell, and hearing to find out more about the six substances. Record your observations in the chart below.

	Substance

(color code)
	How does it look?
	How does it fee?
	How does it smell?
	How does it sound?

	Blue
	
	
	
	

	Green
	
	
	
	

	Orange
	
	
	
	

	Red
	
	
	
	

	White
	
	
	
	

	yellow
	
	
	
	


Name:__________________________________

Activity Sheet #3

A Closer Look 
Examine each substance with a Pocketscope.  Then draw and describe in the chart below.
	Substance

(color code)
	What do the particles of this substance look like when viewed with the Pocketscope?

	Blue


	

	Green


	

	Orange


	

	Red


	

	White


	

	Yellow


	


