	SI_m0_l0_01 Welcome to Orientation

	Narrator
	Welcome to Inquiry in the Science Classroom.

This interactive e-learning experience is intended for new and veteran science teachers of students in third through eighth grade (ages 8 to 14). The course will help you build a foundation for scientific inquiry. You will explore the rationale and research basis, common misconceptions, and specific strategies for incorporating scientific inquiry into science learning, regardless of the science discipline. The course explains and demonstrates the Scientific Inquiry Phases with relevant classroom examples. You will learn best practices for improving scientific inquiry through interactive activities.


	SI_m1_l0_01

	Narrator
	Welcome to Module 1: Introduction to Scientific Inquiry.

In this module, you will learn about scientific inquiry and how it can be integrated into other approaches to doing science. You will come to understand how scientific inquiry can benefit students, and see examples of scientific inquiry in classrooms. You will have an opportunity to explore ways to use the Scientific Inquiry Phases and see how habits of mind support these phases. Finally, you will meet two teachers, Ken Newton and Jennifer Watson, whose students are developing scientific inquiry practices.


	SI_m1_l1_a4_02 

	Narrator
	Ken and Jennifer are eager to incorporate scientific inquiry into their classrooms, but they have some concerns.

	Jennifer
	I’m excited about scientific inquiry, but I must admit, I’m nervous. My students and I are used to following the directions for labs in the science book. I have over 30 students, and I’m concerned about the chaos.

	Ken
	I also have over 30 students in each class, but I think using scientific inquiry with a large class is possible and can work well. It’s true, your classroom may be a bit noisier, but that doesn’t mean that it’s chaotic and unstructured. I’ve found that if I plan well and emphasize techniques of group work, things go fairly well.

	Jennifer
	That makes sense. I just need to shift my role in the classroom. I also have a wide range of abilities in my class. I wonder how scientific inquiry will work for the higher and lower-achieving students. 

	Ken
	I have that same concern since several of my students have learning challenges too. But, all students appreciate hands-on investigation with the opportunity to think creatively and critically at their level. I think you’ll be surprised at how well students respond to scientific inquiry.

	Jennifer
	Well, good. I am definitely starting small by incorporating more inquiry into the labs that my students already do. I’ll probably start by focusing on specific inquiry skills and allowing students to practice those.

	Ken
	Great idea. I’m always challenged by 50 minutes for class. It seems just when students get absorbed, it’s time to clean up. I am going to work on ways to do more inquiry even with the limited time.


	SI_m1_l2_a1_01

	Narrator
	Jennifer and Ken are trying to figure out how their current teaching approaches would lend themselves to scientific inquiry.

	Jennifer
	I’ve been thinking about what I need to change in order to use scientific inquiry in my classroom. My students and I are accustomed to using science kits and labs from a science textbook, but I notice that students are usually proving or disproving a provided hypothesis or just doing a lab that shows the concept already explained. 

	Ken
	Well, you want to take small steps so as not to overwhelm yourself and your students. Perhaps  you could add scientific inquiry to a lab that you already do. Maybe you could make a lab more open-ended with less predictable outcomes. 

	Jennifer
	That’s a good idea. I could imagine that instead of telling students what they are going to prove, that I see what they come up with and then teach the concepts.  

	Ken
	Yes. Oftentimes students are more invested in the activity if they don’t know what to expect. It can be quite empowering for them to make their own scientific discoveries. 

	Jennifer
	I’ll take a look at one of the labs that I’m planning to do and see how I can make it more open-ended. 

	Ken
	That sounds good. 


	SI_m1_l3_a1_01

	Narrator
	Jennifer and Ken discuss their ideas about scientific inquiry.

	Ken
	I’ve decided to add scientific inquiry to an energy conservation project. I’ve been thinking about having my students generate their own inquiry questions and even design investigations to explore those questions. 

	Jennifer
	It sounds like your students are used to a student-centered class so it shouldn’t be such a big leap for them. I can image students coming up with lots of questions about energy. 

	Ken
	I think giving students opportunities to pursue their own questions will help them develop critical thinking and reasoning skills, but I could also imagine frustration when their experiments may not answer their questions.

	Jennifer
	That sounds like a learning opportunity! Confusion can be helpful because it demonstrates that students are not trying to find a certain answer. Also, like real scientists, they may need to revise their question or their experiment.

	Ken
	Yes, scientific inquiry can be messy. I can see how important it is to help students develop questions that are open-ended and testable. I think this will take a lot of modeling on my part. But, even then, they may face obstacles. 

	Jennifer
	It sounds like they’ll develop some important habits of mind, like persistence and risk-taking.  


	SI_m1_l3_a2_02

	Narrator
	Jennifer and Ken discuss their progress with scientific inquiry.

	Ken
	Hi Jennifer, How’s your planning coming?

	Jennifer
	OK. I’m going to try to add more inquiry to a lab on soil. I’m thinking of using an inquiry question like, How do you think you could find out what soil is?  

	Ken
	That seems open-ended and would give students a chance to really dig in and find out for themselves. It would be interesting to explore different kinds of soil. 

	Jennifer
	That’s what I was thinking. I’m going to collect soil from various places around the school and neighborhood. Ultimately, the students can use the different types of soil to see which soil best supports plant growth. 

	Ken
	I can imagine students using all of their senses, such as touch and smell, as they make soil observations and collect data. You may want to consider the Scientific Inquiry Phases when you plan the lab.

	Jennifer
	Yes. I’m sure there are other habits of mind that students would use. I’ll take a look at the Phases. I feel pretty good about the Exploration Phase, but need to figure out what students will do during the other phases. 


	SI_m1_l4_a1_02

	Narrator
	Review the main points from Module 1: Introduction to Scientific Inquiry.
In this module, you learned that:

· Traditional and “cookbook” science labs can easily incorporate inquiry strategies.

· Scientific inquiry is not one set approach, but includes scientific practices, habits of mind, thinking skills, and content.

· Scientific inquiry has many benefits, including a deeper development of science content understanding.

· Scientific inquiry is critical to scientific literacy and science, technology, engineering, and mathematics, or STEM, careers.

· Scientific inquiry in the classroom is on a continuum that includes Limited, Structured, Guided, and Open inquiry.

You also saw how Jennifer and Ken are planning to use scientific inquiry practices in their classrooms.


M2-L0-01

	Narrator
	In this module, you will explore elements of scientific knowledge essential for successful scientific inquiry learning. Through examples, you will examine the Scientific Inquiry Phases, and learn how to support habits of mind and higher levels of student-directed scientific inquiry. You will also learn the science process, information literacy, and research skills necessary for scientific inquiry.


M2-L2-A1-01

	Narrator
	Jennifer talks to Ken about how she can move her students to more open scientific inquiries.

	Jennifer
	Now that students are engaging in more scientific inquiry, I’m finding that because I am directing them less, I’m not sure they are developing the necessary science skills.

	Ken
	Just like any other skill, they need to practice. What are you most concerned about?

	Jennifer
	With some of our experiments, I’m not sure they know which variables they need to measure and which should be controls, or even the best tools for measuring.

	Ken
	Sometimes, I use a series of experiments in which students look at data in different ways but use the same tools. You could provide more guidance in your first experiments, having them follow correct procedures, identifying the variables, and practicing good measuring skills.

	Jennifer
	That’s a good idea. I have several activities coming up that I can easily adapt where we can focus on identifying and testing variables and using the same tools

	Ken
	You’ll find that when students are first doing scientific inquiry and having students come up with their own procedures, you’ll need to guide them more. And, as they get more experienced, they will be able to direct themselves. 




M2-L3-A1-01

	Narrator
	Jennifer shares with Ken the experience she had incorporating scientific inquiry in her soils lab.

	Jennifer
	We had a great soils lab yesterday! Using the Scientific Inquiry Phases really helped me incorporate at least some scientific inquiry into all parts of the lab. After the students had a chance to explore the three different soils with just their senses—how it felt, smelled, and looked—they wrote down their first impressions and, surprisingly, a lot of good questions. We chose one of their questions to focus their investigation.

	Ken
	It sounds like their exploration time generated interest and curiosity. Did everyone stay on task? I sometimes struggle with keeping students focused.

	Jennifer
	Yes, they did! During the Investigation Phase, I allowed them to choose from a wide variety of tools—some of which I demonstrated—to help them look at soil in different ways, compare the samples, and try to answer their questions. Being able to make those choices really kept them engaged.

	Ken
	I bet that was interesting to see how each test generated new questions and variables to test as they analyzed their samples. How did the Interpretation Phase play out?

	Jennifer
	Some students collected quite a bit of data and they weren’t sure what to make of it—or how to organize it. It was hard to resist the temptation to tell them what they learned!

	Ken
	I can understand that!

	Jennifer
	The final Presentation Phase was great due to students’ different analyses; everyone really listened. They were genuinely interested and asked thoughtful questions of each other!

	Ken
	Nice work! Sounds like they learned from their own inquiry, and they really listened and learned from others’ points of view


M2-L4-A1-02

	Narrator
	Review the main points from Module 2: Phases of Scientific Inquiry.

In this module, you learned that:

· Students need habits of mind and science process skills to support scientific inquiry.

· Information literacy skills involve knowing how to assess, evaluate, and use information effectively and are important in the research of scientific inquiry.

· Accuracy involves quality not only in data collection, recording, and reporting, but also in objectivity.

The Scientific Inquiry Phases consist of Exploration, Investigation, Interpretation, and Presentation.


	SI_M3_L0_01

	Narrator
	Welcome to Module 3 Instructional Design for Science Inquiry.
In Module 3, you will think about how you can design open inquiry experiences, integrate scientific inquiry into your curriculum, and assess student learning of inquiry practices and scientific concepts.


	SI_M3_L3_A2_04

	Narrator
	Ken and Jennifer discuss the assessment of inquiry processes and habits of mind.

	Jennifer
	I’d really like to do more assessing of processes and habits of mind while students are working. I’m just not sure how to do it.

	Ken
	That’s a challenge for me too. I’ve found that when I’m not standing in front of the class like I used to, I have a lot more opportunities to look at how students work. That helps.

	Jennifer
	Good point. I’ve also noticed that when my students work on projects, I have a better feel for how they are doing individually, because I interact with them more on a one-to-one basis or in small groups.

	Ken
	And when you have a specific idea of what you want to look for, it’s pretty easy to assess all kinds of skills while students are working at scientific inquiry.

	
	


	SI_M3_L4_A1_02

	Narrator
	In this module, you learned that:

· Inquiry-based science instruction is tied to standards and objectives.

· Scientific inquiry projects are designed around the Scientific Inquiry Phases.

· Formative and summative assessment of scientific inquiry practices and science concepts are critical components of scientific inquiry planning.
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	Narrator
	Welcome to Module 4: Science Inquiry in the Classroom
In Module 4, you will explore practical strategies to make scientific inquiry work in your classroom. You will learn how to manage inquiry activities and teach students the skills they need to be successful. You will also explore how to promote scientific discourse in a learning community, and examine strategies for teaching scientific inquiry practices and habits of mind. 
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	Narrator
	Ken and Jennifer discuss dealing with the uncertainty of a scientific inquiry-based classroom.

	Jennifer
	I’m really loving the way my students are thinking when they think like scientists, but some of them are very frustrated by the lack of concrete, step-by-step directions.

	Ken
	I’ve had that same problem, although students do get better at asking their own questions and coming up with their own solutions over time. I constantly work on making them feel comfortable with trying things out and making mistakes now and then.

	Jennifer
	That’s a struggle for all of us. I know they just want me to tell them what to do, so they can do their best. I’ve been trying to encourage them to take risks, and I provide lots of opportunities to experiment with ideas.

	Ken
	It sounds to me like you’re on the right track. As students learn to take advantage of those uncertain situations to use their creativity and critical thinking, they gain confidence in their ability to learn and solve problems. 
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	Narrator
	Jennifer discusses her concerns about student feedback with Ken.

	Jennifer
	Hi, Ken. I really like having students give each other feedback, but I need to help them with the quality of their feedback. For example, the other day, they were doing peer reviews of their soil presentations, and very few students said anything that actually helped them improve their work.

	Ken
	Giving feedback that’s useful and constructive is a challenge, for all of us.

	Jennifer
	True. I gave them a rubric to give them ideas for comments, and it did help students to know what to look for.

	Ken
	Good idea. I try to model the kind of feedback I’d like them to give. And I call attention to good feedback when I see a great example that gives suggestions not just support. There are always some students who have learned how to do it well.

	Jennifer
	I need to pay more attention to the feedback I give too.


	SI_M4_L5_A1_02

	Narrator
	Review the main points from Module 4: Scientific Inquiry in the Classroom.

In this module, you learned that:

· Conventional science activities can be modified to develop scientific inquiry practices.

· Scientific inquiry learning communities encourage student curiosity and promote collaboration and self-direction.

· Talking and writing are critical components of a scientific inquiry community.
· Instruction can enhance students’ scientific inquiry practices and habits of mind.


	SI_M5_L0_01

	Narrator
	Welcome to Module 5: Technology that Supports Scientific Inquiry
Technology provides many new options to collect, organize, and display complex data in visually rich and compelling ways. In this module, you will explore how technology supports and enhances inquiry practices. You will also learn about specific tools that scientists currently use and how they can be integrated into your science classroom. In addition, you will explore how technology can be used to foster communication and collaboration while your students engage in scientific inquiry.


	SI_M5_L1_A2_01

	Narrator
	Jennifer talks to Ken about how she can use technology tools to help her students collect data for scientific inquiry investigations about plants.

	Jennifer
	This week, I set up an experiment where my students got to observe, wonder, and generate questions about different plants. I think I’ve created a new generation of botanists!

	Ken
	That sounds exciting! I bet they came up with a lot of questions.

	Jennifer
	Yes, and now they’re excited to jump in and start investigating. But some of their questions seem out of reach. I don’t have the resources that they will need to collect the necessary data. Our lab science equipment is basic, and we don’t have a budget to buy new tools.

	Ken
	Have you thought about using online tools? You can find virtual scientific equipment that might help your students collect the data they need. I remember seeing a Web site where students can use a virtual microscope to compare cells from different parts of a plant and see each cell’s structure and function.

	Jennifer
	That sounds perfect! Some of my students wanted to investigate the effects of light on plant growth and energy storage. Even if I could find the right equipment, it would take too long to collect all the data.


	Ken
	That’s another great reason to use online tools. Simulations can give your students virtual data in a matter of minutes and really focus on the effects of manipulating a single variable.

	Jennifer
	Thanks! You’ve given me a lot of great ideas.
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	Narrator
	Ken and Jennifer discuss online data interpretation tools and the importance of choosing the right tool for the purpose and type of data.

	Jennifer
	My students have been collecting data from various water sources around our school. They have a lot of raw data, but now they need to make sense of it.

	Ken
	Maybe I can help! My students just finished their investigations with air quality data.

	Jennifer
	Well, I’m thinking about having my students use online tools for data interpretation instead of standard charts and graphs. Have you used any online tools with your students?

	Ken
	Yes, my students used online concept maps, data maps, and animated statistics. These tools are very useful for helping students see relationships and trends in data.

	Jennifer
	I think these tools are great, but I’m concerned that my students might have a hard time deciding which tool to use.

	Ken
	Students tend to go straight for the “cool” tool that looks fun, but it may not suit their data. I’ve found that it’s best to teach students which tools they should choose for different purposes and types of data.

	Jennifer
	One group of students measured the amount of bacteria in water sources from each county.  Right now it’s just a large set of numbers in a spreadsheet.

	Ken
	With that set of data, it sounds like your students want to view the distribution of data over a geographic area. A Data Map would help them visualize the data to analyze any patterns or trends.

	Jennifer
	What other tools do you suggest?

	Ken
	I think a Cause-and-Effect map would be a useful tool if any students are investigating factors and relationships between water quality data and the surrounding habitat.  

	Jennifer
	I can see how important it is to teach my students how to pick the right tool for the job. Thanks!


	SI_M5_L4_A1_02

	Narrator
	Review the main points from Module 5: Technology that Supports Scientific Inquiry.

In this module, you learned that:
· Online resources and technology tools can support and enhance scientific inquiry.

· Technology tools can alleviate many of the challenges associated with inquiry-based learning.

· Online data collection tools, such as simulations and virtual laboratories, can help ensure students are not limited by cost, availability, safety, or time constraints when conducting data investigations.

· Online visual display tools serve different functions for data interpretation and presentation. Students must consider the types and purpose of data when choosing applicable technology tools.
· Collaborative Internet projects can foster scientific inquiry while also increasing global awareness and communication skills.
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