
Teaching Science as Inquiry (TSI) Lesson Plan

Module 2: Chemical Aquatic Science

Name: Angelo Laskowsky

Activity: Phases of Inquiry (modified)

1.  Why did you choose to do this activity?

I wanted to design a lesson using the Phases of Inquiry model from scratch, as in not using a pre-made one from the course, to measure my own learning.  I also wanted to use the Phases of Inquiry to measure my students learning with a lesson that neatly fit into my unit.

2.  What are your classroom learning goals?

My classroom learning goals for this lesson was to get my students to be more metacognitive with their own thinking, and to develop more problem solving and critical thinking skills.  I also want my students to develop a greater understanding of their own learning styles.  If they spend more time in one area on the phase diagram, or utilized a mode of inquiry more than any other, that might mean that that's how they prefer to learn.  

3.  How does this activity tie into your classroom learning goals?

This activity asks my students to analyze their thought processes after they performed a separate activity.  They needed to reflect upon their thoughts, actions, and behaviors after working through a simulation of the rock cycle.  They need to decide when they were communicating or looking up information (instruction), when they were developing a plan (invention), when they were doing something hands-on (investigation), and when they were trying to find meaning (interpretation).  From there, they can deduce when they which phase best suits them, along with which of the modes of inquiry they gravitated to the most.  

4.  What date do you plan to start this activity?

Tuesday 12/11/2012

5.  If applicable: HIDOE standards this lesson will address 

	Benchmark SC.8.1.2
	Communicate the significant components of the experimental design and results of a scientific investigation


	Benchmark SC.8.1.1
	Determine the link(s) between evidence and the conclusion(s) of an investigation


GLO: Self-Directed Learner; Community Contributor; Complex Thinker

Ocean

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

I said that his is how scientists, like oceanographers and marine scientists, think.  They don't say it in as many words, but they all do these things.   By learning how best they learn and think about things, they can see where they really shine and can support each other in group activities, along with how they can try to do their own schoolwork (and jobs later in life). 

The other connection is through the rock cycle, which is the unit I'm currently on.  We will be doing the ocean acidification experiment and connecting this with chemical weathering.  

7.  Select the Ocean Literacy Principle(s) that you anticipate this activity will address. (check all that apply)

  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. 

x 6. The ocean and humans are inextricably interconnected

  7. The ocean is largely unexplored

Preparation

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

Over the past few weeks, I've been teaching my students the modes of inquiry.  I've used them in class, and briefly described each one.    And, we've slowly been working our way into use them as a class.  For this lesson, I will review the modes of inquiry with the kids during the lesson, but will ask them to think about when they've been acting like a scientist, and in what way (which mode) as part of their bellwork for the two days of the lesson.  I'll also review the phase diagram with them, and work through how to go through it, using the rock cycle lesson that they just completed as a model.   

At the beginning of the class (after bellwork), I will spend some time reviewing the rock cycle lesson they were doing so that it will be fresh in their minds as they analyze their participation in that activity.  I will have the students work in groups so that they can discuss what phase they were in and what mode they were focusing on, comparing and contrasting their results with each other. 

9.  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 think the most difficult part for the students will be the distinction between the phases and modes.  There's a lot of nuance to the difference between invention and investigation.   Hands-on building things could be invention if the intent is to test it out (investigation).  On the other hand, the hands-on part could BE the investigation, if they were trying to observe a chemical reaction.  I don't need to use those examples with the kids, but I will try to impress on them that the focus is more what the point of the experiment is about, not just what they're physically doing.  I'll do that by stressing with the kids that the investigation phase is more about collecting data and making observations.  

Questioning and Assessment Strategies

10. What questioning strategies will you use to help your students meet your learning goals?

I'll ask them to keep going deeper as we discuss their reflections.  It won't be enough to just write down what they did, I want them to explain why they did what they did and think about what that means for how they learn and think.  

11. What assessment strategies will you use to help your students meet your learning goals and monitor their progress?

As they work, I'll be looking at the questions they answer to gauge if they're meeting the learning goals.  Also, the class discussion we have will help me determine if I need to revisit the material.
	Use the following table to plan your lesson using TSI. 
For each phase:
· Mode(s): List the Mode(s) of Inquiry you will incorporate
· 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
*Modes: Curiosity, Description, Authoritative knowledge, Experimentation, Product evaluation, Technology, Replication, Induction, Deduction, Transitive knowledge



	INTERPRETATION
	INITIATION

	Mode(s)
	Deduction: Students will draw conclusions about their learning styles and roles in a group based on their responses in the table
	Mode(s)
	Curiosity: (how were we acting like scientists in the rock cycle lab?)

	Teacher
	after lesson, discuss results with students.   Connect phase and mode they thought they were in with learning style.  If they were more engaged and focused more in one phase, then that would mean that they might learn best that way.   For example, if they spent more time in the interpretation phase, thinking about what everything meant, then, that might mean that they learn from thinking about things and trying to find meaning and connections instead of planning or doing.  


	Teacher
	I'll ask the students how they were acting like a scientist when they were working through the rock cycle, and how they felt while doing each step.  Which part did they like the most and least?

I will also ask my students to think about how best they learn, and if they would like to learn how they best learn.

	Student
	Students will answer reflective questions at the back of the packet.   Students will also discuss how this reflects how they like to learn and WHY they spent so much time in each phase.    They will discuss the different modes they focused on, as well and how that reflects what they might like to do as well


	Student
	Students will respond to questions in group discussion.  Students will also briefly discuss with each other their participation in group activity 

	Assess (look for)
	Student answers on questions after activity.  

Student responses as we discuss results.


	Assess (look for)
	Students will respond with appropriate scientific demeanors, and modes (we were curious, we were asking questions, we were working together, etc)

	INSTRUCTION

	Mode(s)
	Authoritative Knowledge: students will listen to a brief lecture about Phases and Modes.  Transitive Knowledge: Students will also discuss their responses on the table in class.

	Teacher
	1) I’ll guide a discussion on sharing-out of when they were Acting, Thinking, or Communicating
2) Lecture on the Phases of Inquiry.   I’ll guide them through the work sheet, providing examples as appropriate.    I’ll re-phrase the Phases to be more kid-friendly
3) I’ll guide a whole-class discussion to share out what Phase they were in the most, how they felt in those phases, and why they were in those phases.
4) Lecture on the Modes of inquiry, putting into kid-friendly language as appropriate
5) guide a whole-class discussion to share out what Mode they were in during each Phase and what that might tell them about the type of activity it was and their own learning style.


	Student
	1) Students will listen and take notes as appropriate

2) During class discussion, students will provide answers for how they were acting like a scientist and when they were Thinking, Acting, or Communicating.  
3) In second discussion, students will share what phases they were in and why, along with any differences they had with their groups. 
4) in the 4th discussion, students will share what Modes they were in and why, along with any differences they had with their groups.


	Assess (look for)
	Students taking notes on their worksheets.  

Each student participating in small group discussions. 



	INVESTIGATION
	INVENTION

	Mode(s)
	Induction: Students will match their responses on the table to appropriate Modes and Phases.
	Mode(s)
	Description (students will fill out the table with what they did in the previous activity)

	Teacher
	Patrol the room as students work through the last 2 columns of Fig 1.1 and all of Fig 1.2   I will also answer questions as needed, and read their answers.  I will listen in on their conversations gauge the discussions they’re having about the lab and the phases they were in. 
	Teacher
	Patrol the room as students work through the first 2 columns of Fig 1.1   I will also answer questions as needed.  I’ll be listening in to the conversations to gauge if I need to revisit 

	Student
	In small groups, students will discuss their roles and phases in the group.; what each of them was doing during each part of the lab, and why they think they were in that phase.

They will assign modes and phases to their activities and discuss any similarities and differences between their answers.  They will complete Fig 1.1 and 1.2.


	Student
	From their group-discussions (class and small group), students will assign phases to their actions during the lab.  

Students will determine if the events of the lab involved them “acting”, thinking, or communicating on Fig 1.1.    

	Assess (look for)
	Students working on columns C-D of Fig 1.1. and then completing Fig 1.2.  

Students discussing the difference between different phases and modes and why they were in each section, as well as evaluating why their answers might be different.


	Assess (look for)
	Students filling out Fig 1.1.  

Students participating in small group discussion, talking about the events of the lab and their roles in that lab.


12.  Briefly describe how you will direct your students through the Phases of Inquiry.
I have set times for when each phase will happen.   Initiation will happen in the beginning of class, as I pose the key questions and hand out the packets.   Invention will happen next as they discuss what happened during the lab and assign Action, Communication, and Thinking labels to those steps.    Then we will go to Instruction as they share out their answers and then have a brief lecture on the phases, etc.  Each segment of the packet will guide us to a different phase in the cycle.  Also, after each phase, we’ll go back to the instruction phase to discuss what happened and decide next steps. Finally, after we’ve discussed (gone to the instruction phase) after the investigation phase on the Modes of inquiry, we will go to the interpretation phase so that to bringing meaning as students reflect on their roles in a group and how they learn. 

13.  What will be the overarching mode(s) of this activity? Why?
I want my students to work on Deduction and Induction.   I want them to walk from this lesson having a bit more of an understanding about how they learn and think and how that knowledge can inform them about what roles they can play in group work as well as how they can get the most of out of their schooling.   I want them to be more metacognitive and self-advocating about their work.

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. 
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