NAME: 

CLASS:


TEACHER’S NOTES FOR UNIT 1: KAI/OCEAN (SCIENTIFIC METHOD PLUS)
After introducing/reviewing the scientific method (see 2 handouts), try this sequence of lessons to allow students to experiment themselves, first with the whole class doing the same lab on pH, acids, bases & neutralizers (links to water monitoring on field trip) and then in groups with separate labs (below).  
Demo: State of Matter – Cornstarch – this is a quick, short attention-getting demo students love bec/ the state of matter changes with agitation.  Mix cornstarch with water until it is solid when rolled in a ball in your hand, but liquid when at rest.  Discuss it’s state of matter (is a polymer a chemical compound formed by polymerization, which is a chemical reaction in which two or more molecules combine to form larger molecules that contain repeating structural units.  See also: http://en.wikipedia.org/wiki/Polymer
Readings: Properties of Matter & More About the Properties of Matter – can do both or either, depending on what best suits your students reading level & previous knowledge
Observing Properties of Matter – this can be done before the lesson listed below, and before or after the Reading (Properties& States of Matter, listed separately in this unit).  Students can describe the liquids, solids, gases & semi-solids that are handy, that they know about, or you can put several out for them to explore (i.e., water, cola, milk; stone, wood, flour; air, steam, car exhaust; Jell-o, soft wax, Play-Do) 

Physical or Chemical Change – this should also be done before the lesson below.  This exercise can be introduced with an exploration of solutes, solvents and solutions & a simple Kool-Ade mixing mini-lab.
Lesson Plan – Liquids Lab – this can be done in 1 long class or 2-3 short classes. Materials to prepare in advance are below.  Do this with guest presenters to help the students, if possible.

	Key Hawaiian Values:   

KULEANA - takes assigned & implied classroom responsibilities seriously

LAULIMA - helps others do well 
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	 Key Science Content Standards:

Domain I, Strand 1 – Science as Inquiry

Domain II, Strand 4 – Nature of Matter 

 

	Learning Styles:

Right Brain

Left Brain

Auditory

Visual

Kinesthetic
	Unit:   Kai/Sea                       Term:               Week:                                 

LESSON PLAN:  Liquids Lab –

 Reactions & Properties 

Content: States of Matter,  Properties of Matter, Action/Reaction & Practicing Scientific Method 
	Global Learning Objectives:

#1 Self-Directed Learner 

#3 Complex Thinker

	Date: 
M   Tu   W   Th   F         /      /         
Time: 

    to
             ( 80 minutes)

Objectives:  (1) students will read to learn how scientists describe properties and states of matter (2) students will share their responses to the readings; (3) students will apply the Scientific Method to a team experiment ; (4) each student will report the results of their lab (in writing &/or verbal presentation to the class)

	Assessment/Performance Indicators: 

· Informal assessment: reading effort and participation/listening to discussion of same

· Formal assessment: Lab report includes all 6 steps of Scientific Method, accurate analysis of team’s experience (even if results were incorrect or inconclusive), and 2 or more concluding notes to show learning; Optional: presentation of lab results given audibly and accurately
	Points:

2

10

        (3)

	Exceeds Expectations:

full SSR participation (2); Lab report 90% accurate or better, using terms from SSR (9-10); presentation 90% clear & accurate or better (3)
	Meets Expectations: 75% SSR participation or better (1.5-2); Lab report 75% accurate or better (7.5-8.5); presentation 75% clear & accurate or better (2-2.5)
	Needs Improvement:

60% SSR participation or less (0-1); Lab report 60% accurate or less (0-7); presentation 60% clear & accurate or less (0-1.5)

	Time:

15 min.

10 min.

15 min.

20 min.

20 min.


	Procedures to Teach Strategies, Skills, Content:

a) Silent Sustained Reading (SSR): Properties & States of Matter – class shares responses & relates to previous Properties Activ.
b) Give list of physical vs. chemical changes for students to ‘think-pair-share’ then discuss answer with class

c) Intro Lab (with guests, if possible): direct class to copy this Purpose Statement: to discover properties of an unknown liquid in a reaction experiment; next, form teams of 2-3 & hand out lab kits (see below Labs Up for Grabs); next, direct teams to describe the properties of their materials & write these under Research; then direct teams to write their own Hypothesis (must be logical, NOT “will blow up”); remind students to observe safety

d) students select observer, recorder, experimenter in each team, get water & conduct lab; adults help teams notice details, answer Qs, explain expected results (can provide on paper to teams after experiment is done)

e) teams write Analysis of lab (did experiment work or not, why & what happened?); teams write Conclusion and each student hands in own Lab Report; clean up 

*Optional: discuss Lab strategies, measurement, safety, recording mistakes &/or groups present lab &/or report to class
	Performance Indicators: Informal: 

(a) reading & sharing effort (b) listening to instructors, & following steps in order (d) cooperating with lab team

Formal: 

(c) lab report completed with sufficient accuracy (mistakes in lab, if any, recorded)
d) lab report presented audibly & info is clear, self-evaluation complete

	Materials needed in Advance:  class set of Properties hand-outs (2); different Liquid Lab sets for each team of 2-3 students … (Safety Reminders) no loose long hair, loose sleeves, slippers/open-toed shoes, & be sure to work on flat surfaces


Physical or Chemical Change?  KEY
WRITE THE DEFINITION:

Physical Change -  a change in matter that does not change the individual chemical atoms or molecules






Chemical Change – a change in matter in which chemical atoms are changed and new molecules are formed






CHOOSE THE TYPE OF REACTION for each example given below.  With a partner, decide if the change is physical or chemical.  Share your answer with the class.  Write P for Physical & C for Chemical.

___P__ cooking an egg
__P___ boiling water
_C____ burning gasoline
___P__ evaporating alcohol
__P___ sanding a table top
__C___ fermenting fruit juice
__C___ dissolving sugar in water
__C___ hydrogen peroxide cleaning (fizzing on) a scraped arm
BONUS!  

Which of the following is most likely to be a pure substance?
A. lemon flavored jello
B. river water 
C. a piece of oak firewood
D. skim milk
E. a piece of copper metal pipe

answer is E 

LIQUIDS LABS up for GRABS – Options for Separate Group Liquid Labs

Put the materials listed for each experiment below with the instructions to students, but do not label the materials.  You may wish to give students the “expected results” descriptions after they have completed the experiment.

* 2 or 3 student teams can do the same lab if you have a large class, or all teams can do just 1 lab below if they need a more careful introduction to the scientific method or this content (see also Intro to the Scientific Method items listed separately in this unit)

** Note, no teams should include more than 3 students.  Be sure to test each lab out in advance yourself! 
*** See also http://chemistry.about.com/cs/howtos/a/aa020404a.htm for a lab on How to Make Ice Cream in a Baggie.
Teacher Prep:  Have graduated cylinders ready (1 must be glass) and water. 

For: A – remove the materials from inside a super-absorbent diaper & place in baggie;

B – put cornstarch in a baggie; 

C – put baking soda in a baggie and vinegar in a lidded plastic container; 

D – put gelatin in a baggie and have hot water and ice ready

	Lab
	Student Notes
	Expected Results

	A
	In a cylinder, add ___ mL of H2O to ___ mL of powder & agitate for 1 minute.
	Chemical change from a solid & a liquid to a semi-liquid.  Active agent is a polymer, sodium polyacrylate.

	B
	In a cylinder, add ___ mL of H2O to ___ mL of powder, agitate then keep in motion between the palms of your hands for 3 minutes.
	Physical change from a solid & a liquid to a semi-solid polymer when kept in motion, and a liquid when still.  Starch is a carbohydrate polymer.

	C
	In a cylinder, add ___ mL of liquid to ___ mL of powder & agitate.
	Chemical change from a solid & a liquid to a gas & a solid. Active agents are sodium bicarbonate & acetic acid.

	D
	In a glass cylinder, add ___ mL of hot H2O to ___ mL of powder, then place container in bowl of ice & agitate.
	Physical change of a solid and a liquid to a semi-liquid. Active agent is collagen.


SELF-EVALUATION OF PRESENTATION:

(put these notes on chalkboard, read out point by point, or copy to give to students)

NAME: 




PARTNERS: 



PRESENTATION TOPIC: 










A) 3 THINGS I THINK I DID WELL ARE: 







B) 3 THINGS I THINK MY TEAM-MATES DID WELL ARE: 





C) 3 THINGS I COULD HAVE DONE DIFFERENTLY ARE: 





D) WHAT I LEARNED FROM DOING THIS IS: 







E) OVERALL, I THINK OUR GRADES SHOULD BE:


ME: 





TEAM: 



BECAUSE:





BECAUSE: 
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