	Subject: Science                                                                Grade:  2 /3 Split Classroom

	Unit: Motion and Design

	Lesson Title: Pulley


	Description of the Learning-Teaching Context:  
Students are in a 2-3 grade level spit classroom with a wide range of learning and skills, styles and abilities.  One student is challenged with highly functioning Aspergers and a second student is along the Autism spectrum. Ethnic makeup is African American 3%, Asian 26%, Hispanic 4%, White 53%, and Multi-Ethnic 13%. Students who speak a first language other than English is 26%; Students who qualify for free or reduced-price lunches is 19%.


	Rationale: This lesson is especially relevant as many learners in the classroom are kinesthetic. Inquisitive mechanical minds love being resourceful and figuring things out. This lesson is important to help students discover the easiest way to lift the jug. In doing so, they will realize that their strength can be multiplied and they will com e to feel empowered by their collaborative accomplishment.


	Objective(s)/Learning Target(s): 
Students will come to see that the number of strings of a pulley decrease the amount of effort 
         needed to lift an object.
Students will know that pushing or pulling can change the position and motion of objects. 


	Standards(s): 

GLE Standards:

1.2.2 Use vocabulary (word meaning) strategies to comprehend text. Apply vocabulary strategies in grade level text. Use prior knowledge and context to predict and confirm meanings of in known words

2.3.1 Understand and analyze the relationship between and among informational/expository text and literary/narrative text. Compare and contrast facts in one text. Explain cause/effect relationships.

3.2.1 Understand information gained from reading to perform a specific task. Identify and perform important words in a text to perform a task. Follow multi-step directions
National Science Standards: Physical Science: G2
(1) The motion of objects can be observed and measured.

(c) The way to change how something is moving is to give it a push or pull. The size of the change is related to the strength, or the amount of ‘force’ of the push or pull.

(d) Tools and machines are used to apply pushes and pulls (forces) to make things move

(G3) Energy can be carried from one place to another by moving objects.
Investigation and Experimentation: G2

Make predictions on patterns of observation rather than random guessing.
G3 Formulate predictions and justify predictions based on cause and effect relationships.


	Assessment:
Pre-Assessment: ask questions surrounding the topic in a group discussion. 

Pre-Assessment: worksheet review of simple machine classification of everyday items looking for correct classification of simple machines, (screw, wedge, lever, fulcrum, inclined plane, axel and wheel, pulley).

Formative Assessment: Teacher will assess the understanding of the position and motion of objects and how they can change by pushing or pulling by looking at drawings and writing in their science activity journals. Teacher will look for accurate written predictions, complete sequential steps of the experiment, recorded data, detailed labeled drawings using correct vocabulary (screw, threads, inclined plane, cylinder, motion, force, push/pull), arrows showing the direction of applied force, and a written summary of the experiment. Teacher will listen to shared results and small group presentations of their activity journal.

Informal Assessment: listen to oral summarizing/sharing of student observations.

Quick–Assessment: determine if students are clear on instructional direction, next steps, and key learning objective by looking for a show of hands and listening to an oral response that repeats the instruction.

	                       Teacher Instruction 

(What does the teacher do?)
Teacher will place a filled jug of water on a student’s desk and pose a question to the class. Teacher will write this question on the board:
“What is the easiest way to lift the jug?”
Anticipatory Set: 
Teacher will pose a series of real world, practical examples to demonstrate the usefulness of the concepts about to be learned. (1) If I were a mechanic and had to replace an engine in a car all by myself, how would I do it?

(2) if I were trying o move a hot tub from a trailer onto my back porch what tools could I use to make my job easier.
Procedure:
(1) Have the students tape the ends of the broom handle down between 2 desk tops.
(2) Allow the students to try several ways to lift the jug using the rope and broom handle.
(3) Share their results
Day Two:
(1) Have the students tie the rope to the broom handle, loop the rope through the jug handle, and lift by the free end of the rope with the weight in the middle(movable pulley).
(2) Loop the rope over the broom handle and pull down on the free end. Record the effort.
(3) Now loop the rope through the jug handle another time and then up and over the broom handle. You will have 2 loops over the broom and the original not.
Record Results:
Students share results that they have recorded in their journals.
Experiment Conclusion:
They will see that the more times the rope is looped through the jug and over the broom handle, the less effort needed.
Closure: (How will I bring the lesson to closure and relate it back to its goals and objectives?)


	Student Activities
(What do the students do?)

Student will Hypothesize and respectfully listen to peers.
Students follow the Procedural Steps.


Students perform their experiment, record their findings with picture sand words.

Students share their results.


Student volunteer to verbally share results with the class

Oooooos and Ahhhhhhhhhhhs.

Students who wish move on to enrichment activities

	Materials/Preparation Needed: 

Per group: broom handle, gallon milk jug with a closed handle filled with sand or water, twine or rope, duct tape.


	Management Issues: 
On task behavior will be structured with differentiated groups of second and third graders who compliment each other with their learning temperaments. In advance, I will request a donation of the supplies from the community.

After Science activity journal presentations, students will self-direct and request two peer questions to be answered regarding their report. Teacher will close with a single follow up question.


	Modifications: 

Those who finish early can (1) complete the Simple/Compound worksheet with greater detail. See “What it is. How it helps us Work” section. (2) Move on to another experiment. Find small jugs for the students to pull up with strings and use “spring scales” to measure the force needed. TBD based on locating resources of spring scales.


	Enrichment: 
Students will be asked to add more detail to both their findings and to their drawings in their science journal.  Summarizing their understandings and comparing these with others in collaborative small group discussion will be encouraged. Fast finishers will be given a choice to help those who are struggling or to compare journal results with others.


Feedback: 

Teacher comments will be recorded in written response to further questioning and restate another hypothesis in student activity journals. Class and peer feedback will be given with public praise in individual presentations. Student will self-direct and request two peer questions to answer regarding their report. Teacher will close with a final follow up question.
