Teaching Science as Inquiry (TSI) Lesson Plan

Module 4: Ecological Aquatic Science

Name: Michelle Kay
Activity: Sampling Design – M&M Sampling
1.  Why did you choose to do this activity?


This is a mandatory lesson for us to teach to our students. I choose this activity since it was mandatory and this is the lesson we will be observed by the research team. I have done a similar activity to this lesson last year with the students; however, this lesson will take it to the next level for them to understand sampling and how it applies to science and the real world.
2. What are your classroom learning goals?

· For students to be able to understand what sampling means and how sampling can be applied to their everyday life.
· For students to understand the importance of standardization and describe the process of standardizing the sampling.

· For students to be able to explain the reasoning for replication and how replication can affect the accuracy of an experiment.
3.  How does this activity tie into your classroom learning goals?



This activity will help students understand the meaning of sampling and a how sampling is used in everyday life. Also, this activity will help students understand and see the importance of standardization of the sampling process and making sure to have more than one trial or to make sure to replicate the process to ensure accurate results.
4.  What date do you plan to start this activity? 

· April 25th & 26th 
5.  If applicable: HIDOE standards this lesson will address 
Strand: Scientific Process
Standard 1: The Scientific Process: SCIENTIFIC INVESTIGATION: 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, Observations and Inference, Scientific Language, Connections


This activity will relate to the above PD themes. My students sit in groups and have worked in a community throughout this school year. They will continue to work in a small group community during this activity. Students will reflect on their learning through metacognition. They will observe and make inferences looking at the 3 sets of data collected from the M&M bag sampling. Students will use scientific language when sharing out their findings and understandings of the sampling done in class. Lastly, students will make connections to what they have learned to their own life and where they can see evidence of sampling.
Ocean

7.  Describe how you will connect this activity to the ocean:

I am going to connect this to the ocean by explaining to the students that they are young marine biologists out sampling the variety of colorful crabs that live in Hawaii. I will also show students photos of scientists using transect and quadrats in the ocean to see real life sampling occurring in the actual ocean. This will also help lead in to the 3rd lesson of this unit. 
8.  Select the Ocean Literacy Principle(s) that you anticipate this activity will address. (check all that apply)

X  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

(  7. The ocean is largely unexplored

Preparation

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

First I will prep my teacher lab table with “Free Samples” of bite-size candies laid out on small paper plates. A “Free Samples” sign will be posted on the table to the help students see that there are free samples for them. This will help spark their interests and curiosity of the upcoming lesson. I will also create a PowerPoint Presentation to help my students understand the key scientific words for this lesson and other words that we may need to review. 
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.)

This will be my students first time doing anything with sampling, so I believe there will be plenty of misconceptions. Through questioning strategies and classroom discussion, I will be able to hear any student misconceptions about sampling and be able to redirect my students in the right way. A few words may be difficult for my students and this is why I have created a PowerPoint Presentation that includes these possible words to assist them before they get confused.
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)
· Clarifying: I will use this strategy to have my students be more specific when defining sampling, standardization, and random.
· Extending: I will use this strategy to have my students see the connection from what they already know about sampling like in the grocery stores to sampling in the scientific world.
· Focusing: I will use this strategy to help my students stay on task and bring them back to whole group discussion from their group discussions. 

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)
Inquiry Teaching Strategies: 

· Teacher as Research Director: Engage students in practices of science
· Metacognition: Learning environment of self-awareness and reflection

· Communication: Small group work and whole class group discussion 
	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
	My role will be to guide the whole class discussion for the various activities of the lesson. I will use questioning strategies for the students to make connections to what they have learned during the activities to their own life. I will also show the ocean connection PowerPoint slides to get students ready for the next lesson with transects and quadrats.
	Teacher
	Have “Free Samples” sign on teacher lab table with samples of bite-size candies on paper plates – spark students’ curiosity. Have a premade PowerPoint Presentation created with key scientific language to discuss prior to activity. In PowerPoint show examples of grocery store sampling to help the students make a connection to the word sampling. 

	Student
	Students will apply what they have learned to their own life and other real world areas they have seen or could see scientific sampling being used. 

	Student
	Students will take notes and discuss sampling photos and what they think sampling is in their small groups. Students will start making connections with the sampling they are familiar with to the scientific sampling. 

	Assess 
	Teacher will use the TSI activity questions for the assessment of interpretation. 
	Assess 
	Listening to the students’ discussion and their answers to my questions to check for understanding.

	INSTRUCTION

	Teacher
	Spark students’ interest and review objectives and goals. I will use questioning strategies throughout the lesson. Throughout the lesson, I will refer to the Phases of Inquiry poster where the overarching modes will be posted. Also, I will show the premade PowerPoint Presentation to add more information about the scientific language to provide more understanding.

	Student
	Students will listen, take notes, and communicate their results with their small group and whole class. They will discuss their prior knowledge about sampling in their small groups. Students will answer questions that I answer and discuss them first with their small groups and then will share out to the whole class. Students will share their sampling results with their other classmates.

	Assess 
	Students will communicate their sampling and what they can infer about the bag’s properties form their sampling.

	INVESTIGATION
	INVENTION

	Teacher
	I will observe the students during their investigation phase. If students are having a difficult time completing or understanding the investigation task, then I will intervene and assist through the questioning strategies. I will monitor the students as they sample the M&M bags and ask them more questions if I see anything that occurs that was not standardized. 
	Teacher
	I will observe students and give assistance or guidance through questioning strategies. Teacher will provide assistance through questioning prompts to help students design a standardized procedure to conduct their M & M Sampling. 

	Student
	Students will work together at their tables taking the samples from the M&M bags. Student will collect their data and record it on their data tables. Students will also discuss their inferences of the bag’s properties after looking at 2 other tables’ sampling results.  
	Student
	Students will write a hypothesis about which color they think will be the most abundant/least abundant and why. Students then will discuss with their small groups and share out with the whole class on how to standardized the procedure to ensure more accurate results. 

	Assess
	Students’ discussions and inferences of the bag’s properties with only 3 sets of data compared to having the entire class sets of data.
	Assess
	Student’s hypothesis statement – if, then, because statement.



11.  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).

My plan is to begin in the initiation phase to spark the students’ curiosity and interest of scientific language with the “Free Samples” sign and actual free samples. The initiation phase may last a little longer than normal because this is an unfamiliar concept for the students and I want to make sure they are able to make a connection before beginning the activity. Next, I will go into the instruction phase to communicate the goals and purpose of the lesson to the students. The students will work together on the invention phase with writing their hypothesis and creating their standardized sampling procedure. Students will investigate through their experimentation. Then they will analyze their data and apply it to the real world.
12.  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 mode for this lesson will be transitive knowledge, induction, and replication. Students will need to use their transitive knowledge from math to calculate the fraction total and percent total. They will also need to use their transitive knowledge of language arts for vocabulary word inference. Induction will be important because they will be creating a hypothesis and making predictions (inferences) throughout the experiment. Last, but definitely not least, replication will be a key overarching mode because the students will need to understand through replication their results will be more accurate.
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