Teaching Science as Inquiry (TSI) Lesson Plan

Module 4: Ecological Aquatic Science

Name: Selene Michihara
Activity: Sampling Design
1.  Why did you choose to do this activity?

It is a target activity for Module 4, and is a good introduction to more data analysis techniques that I will be covering soon.
2.  What are your classroom learning goals?

Describe the importance of standardization and replication in sampling. Design an experiment to collect and analyze data where no subjects will be harmed.
3.  How does this activity tie into your classroom learning goals?

Learning to use models, design an experiment, practice scientific demeanors and principles, and using data to objectively study a sample, all fit in to learning goals of “describing the importance of standardization and replication in sampling.”
4.  What date do you plan to start this activity?

Thursday, March 14, 2013
5.  If applicable: HIDOE standards this lesson will address 
Standard 1 The Scientific Process Discover, invent and investigate using the skills necessary to engage in the scientific process.
6. Describe how this activity relates to at least one of the TSIA PD Themes.  
Themes: Community, Metacognition, Science as a Human Endeavor, Observations and Inference, Modeling Science, Scientific Language, Connections

This activity connects to prior knowledge of m&m’s and some data analysis techniques.
It also requires the class to act and function as a community to get the study done.
Ocean
7.  Describe how you will connect this activity to the ocean:
The scientists from the movie will be a springboard to oceanographers or geologists who collect data from the ocean or ocean floor. They are still exploring (OLP #7) and use multiple techniques to 
8.  Select the Ocean Literacy Principle(s) that you anticipate this activity will address. 

(  1. The Earth has one big ocean with many features.

(  2. The ocean and life in the ocean shape the features of the Earth.

(  3. The ocean is a major influence on weather and climate.

(  4. The ocean makes earth habitable

(  5. The ocean supports a great diversity of life and ecosystems. 

(  6. The ocean and humans are inextricably interconnected

 x  7. The ocean is largely unexplored

Preparation
9.  How will you prepare your students for this activity? (For example, review of prior knowledge.) 

I will prepare the students for this activity by ending our energy unit with “Einstein’s Big Idea” video. I might have the Bad Experimental Design “experiment” with food out and talk about it at the end of class. I will remind the students of some scientists from the movie who collected data and use that as a starting point for this lesson.  I will tell them they will be taking more data during the 4th quarter.
10.  Explain any instructional struggles that you foresee and how you will address these issues. (For example, student misconceptions, classroom discussion, aspects most difficult for students to grasp, etc.)

I foresee that trying to discuss this as a class could be problematic, depending on the students’ moods.  I also could see some misconceptions that the students may have such as that as long as you have a small part of the whole population of something, it represents the whole population. Another misconception could be that the larger the sample size, the greater the accuracy of the experiment.
11. What TSI inquiry questioning strategies will you use to help your students meet your learning goals?
What types of questioning or approaches to discussion will you take to support student engagement and learning? See questioning handout for suggestions (Mod 3 Binder under “TSI Pedagogy and online in Mod 3 PD section)
I plan to use accepting and clarifying questioning strategies, summarizing and clarifying strategies, and some focusing discussion questioning strategies.
12. What TSI practices of inquiry teaching strategies will you focus on implementing to help your students meet your learning goals?
See TSI Practices of Inquiry teaching strategies handout for suggestions (Mod 4 Binder under “TSI Pedagogy” and online in Mod 4 PD section)
I will focus on the teaching strategies from TSI that include instructional strategies (Allow modifications of hypotheses based on new information, explicitly discuss ethics and safety, and emphasize the importance of predictions/hypotheses), teacher as research director, and communication (students contribute to civil discourse, defending evidence and conclusions, facilitating collaboration). 
	Use the following table to plan your lesson using TSI. 

For each phase:

· Teacher: Describe what you will be doing

· Student: Describe what your students will be doing 

· Assess: Describe how you will assess your students in this phase so you can       monitor their progress through the activity




	INTERPRETATION
	INITIATION

	Teacher
	Connect to real world.

	Teacher
	Links to previous activities.

	Student
	Real world applications

	Student
	Curiosity about colors and amounts of colors in m&m bag. 
Listens attentively.

	Assess 
	Students can come up with real world applications


	Assess 
	Amount of students listening and taking part when asked a question.

	INSTRUCTION

	Teacher
	Explain sampling. Guide discussion and ask the right questions to guide students.


	Student
	Discuss experiences and data civilly.


	Assess 
	Students answering questions and staying on task. Students instructing each other and being courteous like scientists.


	INVESTIGATION
	INVENTION

	Teacher
	Pass out samples. See that students are being safe.

	Teacher
	Give definition of “sampling”.
Encourage to predict and hypothesize.

	Student
	Samples bag of colored objects and takes data.

	Student
	Come up with class procedures.
Predict and Hypothesize.

	Assess
	Safely work and keep accurate data.

	Assess
	Written hypothesis.

Procedure is reasonable.


13.  Briefly describe how you will guide your students through the TSI Phases of Inquiry. (You are the research director of your classroom, and thus guide or facilitate the learning in your classroom, even if an activity is very student-directed).

I will remind them of scientific demeanors, remind them of some hypotheses and data collection from the film they just saw, talk about sampling and relating it to the real world (initiation), have them predict (invent) and come up with a class procedure.  After that I will facilitate the investigation and see that they carry out investigation safely. Students will record then analyze data, and discuss error (interpretation.)
14.  What overarching TSI mode(s) will you focus on for this activity? Why?

Modes: Curiosity, Description, Authoritative knowledge, Experimentation, Product evaluation, Technology, Replication, Induction, Deduction, Transitive knowledge
The overarching modes will be curiosity and deduction, as students make hypotheses and see if they were upheld or not.
Please provide any additional comments that will help you prepare to teach this activity or help the TSI facilitators understand how you plan to teach this activity. 

Notes on Questions: 

Can you tell what kind of pizza this came from?
Do you feel like you have enough information to figure out what kind of pizza it is?

How does your pizza represent a sample of the whole pizza?

How is a scientific “sample” like this pizza?     Sample = representative sample

Sampling: process by which small, representative sections of an area are used to estimate the composition of a population or larger area of observation. NEED MULTIPLE samples!

What colors do you think are in this bag of m&ms?
Now make a prediction…What will be most abundant?  What will be least abundant?

What information leads your table to believe this?

We are going to take samples now. How many individual objects should we sample?

Let’s standardize our technique. How can we protect our sample population from human diseases when we take them out of the environment? Analyze your sample.
DO IT> What does your data say about the population?  Record CLASS DATA

Do you want to change your prediction of what’s most abundant?

Some groups want to change their prediction and some want to take more samples first. Let’s replicate this process in your groups. Each person do a sample and record the samples in your group. Another CLASS DATA TABLE.

Which do you think was more accurate, the initial data or after we had more samples?

Any ideas of how else we can test this? What are the effects of one person in the group counting?  How about all people in the group counting?  
THE BAG IS A SUBSAMPLE OF THE FACTORY!   How does this make a difference? 
Show slide with manufacturer percentages. 

Talk about Descriptive Statistics and Types of Error.
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