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	Data_m0_l0_01 Welcome to Orientation

	 Narrator

data_m00_l00_a01_s01_w02_snd01

data_m00_l00_a01_s01_w03_snd01


	Welcome to Thinking Critically with Data.

This interactive e-learning course examines critical thinking with a focus on data analysis in our information-rich world. In this course, you will explore practical skills and strategies you can draw on when teaching students to think critically about the information around them. You will understand how to design student projects and assessments that address critical thinking skills when collecting and analyzing data. Additionally, you will see how technology can support students’ collection, organization, and presentation of data. Finally, you will get practical tips for implementing projects that ask students to think critically with data.


Module 1

	Data_m1_l0_01: Module 1: Information in Society and the Classroom

	Narrator

data_m01_l00_a01_s01_w01_snd01
data_m01_l00_a01_s01_w02_snd01
	Welcome to Module 1: Information in Society and the Classroom.

Enormous amounts of information in every format and delivery method surround us, and, more than ever, our students need critical thinking skills to interpret and use this information effectively. In this module, you will see how critical thinking can be addressed in all subject areas, and you will examine projects that incorporate many forms of data analysis. You will also meet two teachers, Holly and Isaac, who are emphasizing critical thinking skills in their classrooms.


	Data_m1_l2_a1_02: Teachers Discuss Student Thinking 

	Narrator
data_m01_l02_a01_s02_w02_snd01
	Holly and Isaac just attended a workshop on critical thinking and are excited to discuss some of the ideas presented.

	Holly
data_m01_l02_a01_s02_w06_snd01
	I’ve been thinking about what I’ve been asking my students to do, and I would really like to make some changes so they think more deeply about information.

	Isaac
data_m01_l02_a01_s02_w07_snd01
	I’m thinking the same thing. It seems to me that my students’ thinking is pretty superficial. 

	Holly
data_m01_l02_a01_s02_w08_snd01
	Exactly. Of course, it’s partly my fault because I almost always use the lab exercises just like they’re written. Most of the time, my students just have to follow directions, and the lab exercise even tells them what they should find. My students don’t really do much analysis or interpretation.

	Isaac
data_m01_l02_a01_s02_w09_snd01
	Sounds like my social studies class. Our textbook describes historical trends, but it doesn’t ask students to do very much analysis. I would love to see my students discover historical patterns.

	Holly
data_m01_l02_a01_s02_w10_snd01
	That would be great. Maybe what we need to do is teach our students how to think like scientists and historians.


	Data_m1_l3_a1_01: Teachers Discuss the Data Project Process

	Narrator
data_m01_l03_a01_s01_w02_snd02
	Isaac and Holly discuss ways to address the Data Project Process in social studies and science.

	Isaac
data_m01_l03_a01_s01_w06_snd01
	I have some ideas about helping students with more critical thinking skills. They tend to quickly jump to conclusions about their data. I’m thinking about a modified research process to help guide them through when they analyze data.  

	Holly
data_m01_l03_a01_s01_w07_snd01
	That makes sense. My students use the scientific method, but it’s specific to science where students test a hypothesis. It would be nice to use a process that would work across different subject areas.   

	Isaac
data_m01_l03_a01_s01_w08_snd01
	I agree. In social studies, when my students research a topic and write a paper, they use the typical process of coming up with a topic, developing a research question, conducting research, and so forth. But, now that they’re working with data more, I need to add some steps about data.

	Holly
data_m01_l03_a01_s01_w09_snd01

	Perhaps we could combine the two processes with a focus on data skills.

	Isaac
data_m01_l03_a01_s01_w10_snd01
	I like that. I could imagine a process in which students come up with questions on their topics, conduct research using qualitative and quantitative materials to answer their questions, and then share their findings.

	Holly

data_m01_l03_a01_s01_w11_snd01

	Right. And I could use that same process to improve my students’ data analysis skills.


	Data_m1_l4_a1_02: Summary

	Narrator
data_m01_l04_a01_s02_w02_snd01
data_m01_l04_a01_s02_w03_snd01
	Review the main points from Module 1: Information in Society and the Classroom.

In this module, you learned that:

· Critical thinking skills such as analysis, synthesis, and evaluation are important for comprehending the massive amount of information available today.

· Quantitative and qualitative data analysis skills are required in all areas of life.

· A project-based approach is an effective way to address data analysis skills in all subject areas.

You also saw how Isaac and Holly are planning to integrate critical thinking skills into their classrooms using the Data Project Process.


Module 2 

	Data_M2_L0_01: Module Overview

	Narrator
data_m02_l00_a01_s01_w01_snd01
data_m02_l00_a01_s01_w02_snd01
	Welcome to Module 2: Project Design for Critical Thinking.

Module 2 guides you through the process of designing a unit for your students that will engage them in thinking critically with data as they learn subject-area content.


	Data_M2_L1_A1_01: Teachers Discuss Data in Projects

	Narrator
data_m02_l01_a01_s01_w02_snd01
	Holly and Isaac discuss their experiences with projects and data in their classrooms.

	Holly
data_m02_l01_a01_s01_w06_snd01
	I have a nutrition unit coming up that I want to make even more relevant to my students but still get them to apply concepts thoughtfully. In the past, my students tested the calories of different foods, kept logs of their eating habits, and then described their eating patterns.

	Isaac
data_m02_l01_a01_s01_w05_snd01
	It sounds like they collected and analyzed a lot of data.

	Holly
data_m02_l01_a01_s01_w08_snd01
	They did, but it wasn’t really connecting very much with their own lives. They weren’t thinking deeply about the concepts, and their conclusions were pretty superficial. 

	Isaac
data_m02_l01_a01_s01_w07_snd01
	Maybe you could tie the results to a problem, like obesity where they have to propose something about diet and lifestyle based on what they are learning from their data?

	Holly
data_m02_l01_a01_s01_w10_snd01
	That could be interesting. I’d love to see students propose their own ideas about school lunches and snacks, and maybe even come up with healthy menus and exercise habits.

	Isaac
data_m02_l01_a01_s01_w09_snd01
	Then they could present their findings and suggestions to an authentic audience, like the school administration or the school board.

	Holly
data_m02_l01_a01_s01_w12_snd01
	I like that. What’s your next unit on?

	Isaac
data_m02_l01_a01_s01_w11_snd01
	Immigration. My students are going to explore questions related to why people immigrate. In the past, my students did multimedia presentations on groups of immigrants. I wasn’t happy with the level of thinking, though. They just seemed to summarize what they found in a random way.

	Holly
data_m02_l01_a01_s01_w14_snd01
	So you want to make their research more systematic, so their conclusions are more valid?

	Isaac
data_m02_l01_a01_s01_w13_snd01
	Exactly. I’m thinking about having my students conduct exploratory research using diaries and documents to first generate questions. Then they can dig deeper to form a thesis statement, before they draw conclusions about the immigrants’ experiences.


	Data_M2_L3_A1_01: Teachers Discuss Assessment of Critical Thinking

	Narrator
data_m02_l03_a01_s01_w02_snd01
	Holly and Isaac discuss their concerns about assessing students’ critical thinking skills.

	Holly
data_m02_l03_a01_s01_w06_snd01
	I’ve been using more formative assessments with my students. But I haven’t done much with assessment of critical thinking.

	Isaac
data_m02_l03_a01_s01_w07_snd01
	Me too. I can assess the conclusions students draw in their final reports, but I often see gaps in their analysis while they’re working on their projects. At the end, it’s too late for me to address them.

	Holly
data_m02_l03_a01_s01_w08_snd01
	Maybe we can modify our student observation checklists. I use a checklist during labs and I could modify it to provide critical thinking feedback to my students.

	Isaac
data_m02_l03_a01_s01_w09_snd01
	That’s a good idea. Students reveal a lot of their thinking when they talk with each other during a project. 

	Holly
data_m02_l03_a01_s01_w10_snd01
	I think we could use these checklists to be more deliberate in mentioning specific skills they are using while they collect, organize and analyze data.


	Data_M2_L4_A1_01: Teachers Discuss Data Sources


	Narrator
data_m02_l04_a01_s01_w02_snd01
	Holly and Isaac discuss the kinds of data that their students could collect for their projects.

	Holly
data_m02_l04_a01_s01_w06_snd01
	I want to expand the relevant nutrition data my students could analyze in addition to their personal food logs. I thought they might have good ideas for inquiry after we discuss the Essential Question, Who are we, if we are what we eat?

	Isaac
data_m02_l04_a01_s01_w07_snd01
	That’s a good question. Are you considering both quantitative and qualitative data? Each promotes a different kind of thinking. Like, for my unit, my students analyze numbers of immigrants from different nationalities at different time periods, but it’s a completely different kind of thinking to draw conclusions from a set of photographs at Ellis Island.

	Holly
data_m02_l04_a01_s01_w08_snd01
	Good point. I wonder what kind of online sources are available about teenage eating habits around the world. I think I’ll investigate some online collaborative projects on nutrition.


	Data_M2_L5_A1_02: Summary

	Narrator
data_m02_l05_a01_s02_w02_snd01
data_m02_l05_a01_s02_w02_snd02
	Review the main points from Module 2: Design of Projects with Data.
In this module, you learned that:

· Various types of projects can be enhanced by requiring students to think critically with data.

· Standards and objectives related to thinking with data are a critical part of any project with data.

· Skills for thinking critically with data can be assessed in different ways.

· A variety of data resources, including online primary sources and data sets, are available.




Module 3

	Data_m3_l0_01: Module Overview

	Narrator
data_m03_l00_a01_s01_w01_snd01
data_m03_l00_a01_s01_w02_snd01
	Welcome to Module 3: Skills for Thinking Critically with Data.

In Module 3, you will learn the essential critical thinking skills and attitudes necessary for students to be successful in projects involving the collection, analysis, and use of data to support conclusions and share findings. You will also review the necessary components for fair and accurate visual representations of data.


	Data_m3_l1_a2_01: Teachers Discuss Projects

	Narrator
data_m03_l01_a02_s01_w02_snd01
	Isaac and Holly share concerns about students finding useful and meaningful research data.

	Holly
data_m03_l01_a02_s01_w07_snd01
	I’m trying to figure out how to make sure my students collect useful data for their research in the nutrition unit.

	Isaac
data_m03_l01_a02_s01_w06_snd01
	What exactly are you concerned about?

	Holly
data_m03_l01_a02_s01_w09_snd01
	I want them to record what they’re eating each day, but getting accurate portions and measurements is always challenging.

	Isaac
data_m03_l01_a02_s01_w08_snd01
	You’re right—without consistency, it would be difficult to make authentic comparisons or other analysis.

	Holly
data_m03_l01_a02_s01_w11_snd01
	Exactly.

	Isaac
data_m03_l01_a02_s01_w10_snd01
	Maybe you could provide some hands-on activities in the classroom to give experience with portions? You know, some measuring cups, some standard food containers...

	Holly
data_m03_l01_a02_s01_w13_snd01
	Yes, and to keep it simple, they could cut out pictures of food and build a collage of the food groups. Then using online calorie and nutrition tools, they can add estimates of portion sizes and calories. They could even present and discuss their estimates in groups.

	Isaac
data_m03_l01_a02_s01_w12_snd01
	Or maybe, you could have them take photos in the cafeteria and do a similar activity.


	Data_m3_l3_a1_01: Teachers Discuss Student Conclusions

	Narrator
data_m03_l03_a01_s01_w02_snd01
	Isaac and Holly share ideas on how to help their students draw appropriate conclusions from their data.

	Holly
data_m03_l03_a01_s01_w06_snd01
	You were concerned earlier about your students jumping to conclusions. Have you made any progress on helping your students draw reasonable conclusions? I see too many hasty generalizations and assumptions in my students’ work without data to back them up.

	Isaac
data_m03_l03_a01_s01_w07_snd01
	I am trying to be more consistent with pre-work on analysis steps and discussion of possible errors in reasoning. 

	Holly
data_m03_l03_a01_s01_w08_snd01
	So, for example, we could look at the “average” response to an item on a survey, and then discuss whether the “average” tells the whole story?

	Isaac
data_m03_l03_a01_s01_w09_snd01
	That’s right. Starting students off with some guiding questions or discussion can help them think critically about their results. I also give my students a checklist for analyzing their data. I’ll get you a copy.

	Holly
data_m03_l03_a01_s01_w10_snd01
	Thanks! I’d like to see it.


	Data_M3_L5_A1_02: Summary

	Narrator
data_m03_l05_a01_s02_w02_snd01
data_m03_l05_a01_s02_w02_snd02
	Review the main points from Module 3: Skills for Thinking Critically with Data.

In this module, you learned that:

· Critical thinkers are effective data evaluators by asking probing questions, analyzing biases, looking at both sides of an issue, and being willing to change their hypothesis or ideas.

· Data collection problems can occur through errors in

· Measurement 

· Recording

· Imprecise measuring devices

· Observation and interviews

· External factors

· The steps for data analysis include organizing, checking, and analyzing data.

· Data can be analyzed through matching, classifying, error analysis, generalizing, and specifying.

· When analyzing qualitative data, critical thinkers employ a variety of methods to come up with a hypothesis, theory, or summary.



Module 4

	Data_m4_l0_01: Module Overview

	Narrator
data_m04_l00_a01_s01_w01_snd01
data_m04_l00_a01_s01_w02_snd01
	Welcome to Module 4: Tools for Effective Data Analysis.

Technology provides many new options to organize complex data in visually rich and compelling ways. Module 4 explores how technology supports visual displays of data to clarify ideas, analyze patterns and relationships, and present information. In this module, you will learn about common errors made when displaying data and how data can be misrepresented visually. In addition, you will learn how to develop and evaluate an evidence-based argument in a visual representation using the Intel® Education Showing Evidence Tool.


	Data_m4_l2_a3_01: Teachers Discuss Display Options

	Narrator
data_m04_l02_a03_s01_w02_snd01
	Holly and Isaac discuss other ways to display data besides typical charts and graphs.

	Isaac
data_m04_l02_a03_s01_w06_snd01
	My students are getting pretty good at creating appropriate charts and graphs, but I’m trying to find other ways they could present their data.

	Holly

data_m04_l02_a03_s01_w07_snd01
	Is that because you’re looking for more interpretation?

	Isaac
data_m04_l02_a03_s01_w08_snd01
	Exactly. My students make accurate statements about individual bar chart results, but they have a hard time drawing big-picture conclusions.

	Holly
data_m04_l02_a03_s01_w08_snd01
	Well, given that your project is about immigration, how about doing something with a map that depicts immigration patterns?

	Isaac
data_m04_l02_a03_s01_w10_snd01
	Good idea. Maybe they could make a chart of immigrant concentrations and then color-code a map to visually see where most immigrants settled.


	Data_M4_L4_A1_02: Teachers Discuss Showing Evidence Tool

	Narrator
data_m04_l04_a01_s02_w02_snd01
	Holly and Isaac discuss supporting student argumentation with the Showing Evidence Tool.

	Holly
data_m04_l04_a01_s02_w06_snd01
	I’ve been thinking about how I might use Showing Evidence with my nutrition project. I used it before with an earth science unit on space exploration, and it really helped focus students on the quality of their arguments.

	Isaac
data_m04_l04_a01_s02_w07_snd01
	It’s a great tool to help students justify their conclusions and recommendations. I can see how Showing Evidence would be a natural fit for my immigration unit as well. It would really inform discussions on immigration issues.

	Holly

data_m04_l04_a01_s02_w08_snd01
	Yes, students always have an opinion, but having to defend their claims with evidence really makes them think.

	Isaac
data_m04_l04_a01_s02_w09_snd01
	I especially like how they have to rank the quality of their evidence. That’s an important skill.

	Holly
data_m04_l04_a01_s02_w10_snd01
	Plus they can look at each other’s ideas and make comments. I think Showing Evidence would work great for both of our projects.


	Data_m4_l5_a1_01: Summary

	Narrator
data_m04_l05_a01_s02_w02_snd01
data_m04_l05_a01_s02_w02_snd02

	Review the main points from Module 4: Tools for Effective Data Analysis.

In this module, you learned that:

· Different types of visual representations are best used to display certain types of data

· Students can use a variety of data collection tools, including mobile phones, MP3 players, and web-based and Audience Response System surveys

· Effective surveys should have a clear introduction, be precise, use a logical sequence with well-suited and balanced questions, and include answers so everyone can answer accurately

· The Intel® Education Showing Evidence Tool is a useful resource for both displaying and analyzing data for the purposes of building an evidence-based claim.



Module 5 

	Data_M5_L0_01: Module Overview


	Narrator
Data_m05_l00_a01_s01_w01_snd01
Data_m05_l00_a01_s01_w02_snd01
	Welcome to Module 5: Data and Instruction.
To be successful with thinking critically about data, students need expicit instruction and practice in discrete skills and subskills. In this module, you will be introduced to methods and tools that can support students’ development of critical thinking skills. You will also learn strategies for helping students be successful at collecting data outside the classroom.


	Data_M5_L1_A1_01: Teachers Discuss Critical Thinking Instruction

	Narrator
Data_m05_l01_a01_s01_w02_snd01
	Holly and Isaac discuss ways to improve students’ critical thinking.

	Isaac
Data_m05_l01_a01_s01_w06_snd01
	I’ve been thinking about how to best prepare my students to do the kind of thinking they’ll need in the project. 

	Holly
Data_m05_l01_a01_s01_w07_snd01
	So have I. When I teach students how to do labs, I give step-by-step instructions in how to use equipment accurately and safely. I think we need to do the same kind of thing with critical thinking.

	Isaac
Data_m05_l01_a01_s01_w08_snd01
	Right. Some explicit instruction in how to do the kinds of thinking we want them to use would help them focus on processes as well as on the content.

	Holly
Data_m05_l01_a01_s01_w09_snd01

	I imagine that most of our students aren’t even aware of the thinking strategies they’re using.

	Isaac
Data_m05_l01_a01_s01_w10_snd01
	I expect that’s true. Helping them become aware of how they think and how they can improve will really get them on the right path.


	Data_M5_L3_A1_01: Teachers Discuss Fieldwork

	Narrator
Data_m05_l03_a01_s01_w02_snd01
	Holly and Isaac discuss incorporating fieldwork into their projects.

	Holly
Data_m05_l03_a01_s01_w02_snd01
	I am struggling.  I want  students to go collect data in the cafeteria and interview people realistically, but when they’re out of the classroom, I worry about so many different things, like how they will behave, and if they will be safe.

	Isaac
Data_m05_l03_a01_s01_w07_snd01
	Not to mention if they will actually collect any data that will be useful in their projects!

	Holly
Data_m05_l03_a01_s01_w08_snd01
	I want people in the community to see how great our kids are, but I also want the kids to have a good experience with community members.

	Isaac
Data_m05_l03_a01_s01_w09_snd01
	I think it’s going to take quite a bit of preparation to get the students and the community ready for collecting data in the field.


	Data_M5_L4_A1_02: Summary


	Narrator
Data_m05_l04_a01_s02_w02_snd01
	Review the main points from Module 5: Data and Instruction.
In this module, you learned that:
· Critical thinking skills can be addressed through metacognition, direct instruction, and questioning.
· Collaborative projects with data can be managed effectively through instruction in collaboration skills and self-direction.
· Collecting qualitative and quantitative data outside the classroom requires planning and support.
· Safe and ethical behavior is critical for success in projects with data.



Wrap-Up

	Data_m6_l0_A1_01: Congratulations!

	Narrator
Data_m06_l00_a01_s01_w01_snd01
Data_m06_l00_a01_s01_w02_snd01
	Congratulations! You completed Thinking Critically with Data.

You now have a strong understanding of the skills students need to think critically about data. You have seen classroom examples of incorporating critical thinking skills in various subject areas. You are aware of skills and strategies you can use to teach students to think critically about data and you have an understanding of how to design student projects that address critical thinking skills when collecting and analyzing data. You can also help students use technology to support data collection, organization, and presentation. You learned how to manage student projects and provide students with appropriate instruction in critical thinking. Great work!
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