
Teaching Science as Inquiry (TSI) Lesson Plan

Module 3: Biological Aquatic Science

Name:  Anne McKnight
Activity: Language of Science

1.  Why did you choose to do this activity?

I chose this activity because it is mandatory and because my students have recently learned about the theory of plate tectonics and are about to tackle Moon formation theories so I want my students to have a stronger grasp on what a theory is.  My students tend to muddle the differences between theories, opinions and hypotheses.

2.  What are your classroom learning goals?

I want my students to be stronger scientists and critical thinkers. (Right now they tend to latch onto “buzz words” and use them almost like magical incantations – for a while in the fall EVERY question I asked them got “density” as its answer…) I want to push them to analyze the meaning of words as well as their own thinking and the thinking of those around them looking for logic.  I want them to know not just what they’re doing, but why they’re doing it or thinking that way. 

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

This activity has my students examine the differences between theory, law, hypothesis, and opinion.  It ties in well with the idea that our understandings of the movements of Earth, the Moon, the Sun and other heavenly bodies have gradually evolved from mythological and opinion based to hypotheses and theories that have or are being tested as we gradually develop the advanced technologies and strategies to gather concrete data.  The processes of critical thinking that I want my students to develop are an excellent parallel to the evolution of theories about the nature of space.
4.  What date do you plan to start this activity?

3/1/13

5.  If applicable: HIDOE standards this lesson will address 

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


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


	Benchmark SC.8.2.1
	Describe significant relationships among society, science, and technology and how one impacts the other


	Benchmark SC.8.2.2
	Describe how scale and mathematical models can be used to support and explain scientific data


	Benchmark SC.8.8.5
	Explain the concepts of continental drift and plate tectonics


Ocean

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

I will use the ocean as an example of theories, facts, and laws that scientists have developed over the years.  For example, to illustrate how “facts” can change with new information and technology, I will use the evolution of Moon formation theories, including George Darwin & Osmond Fischer’s fission theory that the Pacific Ocean was formed when chunk of Earth from the Pacific Ocean basin was ripped away by the Sun’s gravitational pull, fell into orbit & slowly congealed into the Moon
I will also use the ocean (and Hawaii) as examples of drifting continents (hypothesis) and plate tectonics (theory)
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. 

  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.) 

We’ve already learned a bit about plate tectonics and continental drift in our Landforms Unit. We are currently using the TSI Moon modeling activity and discussing the features and formation of the Moon. I will build on that prior knowledge in this class.  I will also ask my students to define and give examples of law, theory, opinion, hypothesis, and facts from previous activities before giving them the TSI definitions.  Then, we’ll have an open class discussion about them while we move through sample statements and readings 

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.)

The biggest problem for my students will be that they use all language with less precision than a first language speaker – they may have fewer misconceptions to unlearn because they have fewer initial conceptions attached to all English language. They will probably struggle to identify problems with the ways the scientific vocabulary is used. They are also likely to have trouble identifying which statements are opinions, hypotheses or theories because they will be dealing with science content and vocabulary issues at the same time. 

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

I will try to use all the questioning strategies in this lesson and try to make sure I use more than 1 of each type. The nature of the lesson – focusing on language throughout –means I will surely need to focus on clarifying, extending, and probably refocusing questions to get the students to pick up on key factors and important nuances. I’ll also use summarizing questions at the end to pull key ideas together. Ideally we’ll also fit in a couple of lifting questions! 
	INTERPRETATION
	INITIATION

	Teacher
	Guide discussion on comparing hypothesis, law, theory, opinion, and fact.
	Teacher
	Play the “Big Bang Theory” theme song by Bare Naked Ladies (previously mentioned in class in a student’s KWL) then lead discussion through questioning ending up with “what is a theory?” and asking students to create definitions 

	Student
	1) share answers from investigation and discuss 

2) compare and contrast theory/law/opinion/fact/hypothesis as in packet
	Student
	Students will listen + read lyrics then briefly discuss what they mean + which parts are hyperbole/oversimplification then generate their definitions of theory, then opinion & hypothesis

	Assess 
	Students participation in the discussion plus samples and sentence corrections on worksheets
	Assess 
	Participation in the discussion 

	INSTRUCTION

	Teacher
	1) Questioning to generate student definitions of theory, opinion & hypothesis
2) Clarification of definitions

3) Examples and instructions for student corrections of misused terms

4) Questioning to generate student definitions of laws & facts
5) Clarification of definitions

6) Questioning to generate student classifications
7) Clarification of classifications

	Student
	1) Students take notes and ask questions 
2) Share answers from investigation and discuss answers

	Assess 
	Participation in the discussion and answers on worksheets

	INVESTIGATION
	INVENTION

	Teacher
	1) Collect ideas on board

2) Use questioning to clarify and extend, also focus 
	Teacher
	Circulate while students are working in pairs on samples and sentence corrections for theory, hypothesis, opinion, fact and law

	Student
	1) In pairs discuss & evaluate why the words are used inappropriately in each statement. 
2) In pairs discuss & classify
	Student
	Pair share to come up with examples of Theory, opinion, hypothesis, law and fact

	Assess
	Students participation in the discussion plus samples and sentence corrections on worksheets 
	Assess
	Students participation in the discussion plus samples and sentence corrections on worksheets


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).

I will guide my students through each phase with pair and group discussions generated by extending, clarifying, lifting, and summarizing questions.  The questions should get them thinking in the right phase and keep them focused on the topic.

12.  What overarching TSI mode(s) will you focus on for this activity? Why?

I will mostly focus on Curiosity, Description, & Deduction, but will also use Authoritative Knowledge and Transitive Knowledge modes
I want to focus on Curiosity because I think the students will be challenged to puzzle out the differences. Deduction will also help them to apply the definitions in new contexts.   

*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. 

Exploring Our Fluid Earth, a product of the Curriculum Research & Development Group (CRDG), College of Education. © University of Hawai‘i, 2013. This document may be freely reproduced and distributed for non-profit educational purposes.

p.4 of 4
Exploring Our Fluid Earth, a product of the Curriculum Research & Development Group (CRDG), College of Education. © University of Hawai‘i, 2013. This document may be freely reproduced and distributed for non-profit educational purposes.

p.1 of 4

