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Thinking Critically with Data

Thinking Critically with Data (Standard)
Notes: 
· Incorrect answers in red.
Module 1: Information in Society and the Classroom
1. data_m1_l4_a2_01
A teacher wants to explain to a parent why she, a social studies teacher, is having her students use graphs and charts. What reasons might she give?
Select the best answer, and click Submit.
A lot of information is presented visually and students need to develop skills to understand visual representations of data.

Quantitative thinking is increasingly required in the workplace, in education, and in civic life.

To best understand history, students need to learn the skills of real historians and social scientists, including data collection and analysis.

All of the above.
Feedback
Correct! Understanding visual representations of data, developing 21st century skills, and developing skills of real historians are all good reasons for why a social studies teacher might incorporate data analysis skills.
Not quite. The correct answer is now shown. Understanding visual representations of data, developing 21st century skills, and developing skills of real historians are all good reasons for why a social studies teacher might incorporate data analysis skills.
2. data_m1_l4_a2_02
Drag the items to the Qualitative or Quantitative column, and click Submit.
	Qualitative
	Quantitative

	Immigration interviews
War propaganda photographs

Reactions to election results
	Soil test results from the community
Stock market prices
Bird injury statistics


Feedback

Correct! Quantitative data is data that can be expressed numerically, while qualitative data is non-numerical data.
Not quite. The correct answer is now shown. Quantitative data is data that can be expressed numerically, while qualitative data is non-numerical data.

3. data_m1_l4_a2_03
A language arts teacher wants to help her students develop their persuasive writing skills and understand the immigration experience better after they read a book about an immigrant. Which ideas could she use?

Choose all that apply, and click Submit.
Have students interview immigrants and use real-world examples to support whether immigrants have more opportunities in the United States.

Have students collect data on immigration statistics and make the case for or against immigration restrictions.

Have students read diaries from immigrants, evaluate the experiences, and comparatively explore whether immigrating is always worth the hardship

Have students listen to podcast interviews with immigrants and summarize the interviews in their own words. 

Feedback
Correct! While these are all good examples of language arts students using data, the assignment’s objective is for students to develop their persuasive writing skills. Having students listen to podcasts and write summaries does not support persuasive writing.

Not quite. The correct answer is now shown. While these are all good examples of language arts students using data, the assignment’s objective is for students to develop their persuasive writing skills. Having students listen to podcasts and write summaries does not support persuasive writing

4. data_m1_l4_a2_04
A science teacher presents the following problem to the class:
Design a container for an uncooked egg that could be dropped from the second floor balcony of the school (15 feet) without breaking the egg.
Put the students’ work in the order that best follows the Data Project Process, and click Submit.
	1
	What materials could we use for the container?

	2
	Let’s try these different containers and compare them. We can run trial tests.

	3
	Take a look at our data. I wonder why this container worked twice, but then didn’t. Maybe we could improve this one somehow. 

	4
	Now that this one has been strengthened and tested, it seems to work the best and even withstand different force and acceleration.

	5
	I think we’re ready to enter the competition. I hope our container wins! A lot of people are going to be watching.


Feedback
Correct! The students identified a question, collected data, analyzed the data, drew conclusions, and shared their findings.
Not quite. The correct answer is now shown. The students identified a question, collected data, analyzed the data, drew conclusions, and shared their findings

5. data_m1_l4_a2_05
A social studies teacher wants to do a project on the upcoming elections. She would like each group to choose a local initiative and prepare campaign materials. What kinds of data analysis could students do? 

Select all that apply, and click Submit.
Investigate the financial impact of the initiative

Survey potential voters on their opinions of the initiative

Research the pros and cons of the initiative 
Read the initiatives

Feedback

Correct! These are all examples of the types of data students might use to try to convince others to vote for the initiative. Reading the initiative, while useful, would not require data analysis skills.

Not quite. The correct answer is now shown. These are all examples of the types of data students might use to try to convince others to vote for the initiative. Reading the initiative, while useful, would not require data analysis skills.

Module 2: Project Design for Critical Thinking
1. Data_M2_L5_A1_01
Students collect data about their classmates’ eating and exercise habits. They analyze the results, and in the context of recommended nutrition and health practices, they use the results to make a proposal to the school board about improving school lunches and available snacks.
What kind of a project is this?
Descriptive

Persuasive

Design
Feedback
Correct! The health project is a persuasive project because students use data they have interpreted to persuade the school board to make changes in the foods available to students.
Not quite. The correct answer is now shown. The health project is a persuasive project because students use data they have interpreted to persuade the school board to make changes in the foods available to students.

2. Data_M2_L5_A1_02

Identify the following statement as true or false.
Collaborating on the collection of data is most effective between geographically distant classrooms.
True

False

Feedback
Correct! Collaborative projects can be highly effective in many structures, from in-classroom small groups to multinational projects.
Not quite. The correct answer is now shown. Collaborative projects can be highly effective in many structures, from in-classroom small groups to multinational projects.
3. Data_M2_L5_A1_03
Many subject-area standards use keywords that identify important critical thinking skills that can be used in projects data with data.

Which of the following standards uses a keyword that indicates critical thinking?

· Recognize that plants and animals obtain energy in different ways.
· Describe and classify the properties of plane and solid geometric shapes.

· Label historical and contemporary governments in Japan, North Korea, India, South Africa, and China.

· Analyze what features of technical manuals make certain instructions easier than others to understand and follow.
Feedback
Correct! Recognize and label are not words that indicate critical thinking. The words describe, classify, and analyze, however, do require critical thinking about data.
Not quite. The correct answer is now shown. Recognize and label are not words that indicate critical thinking. The words describe, classify, and analyze, however, do require critical thinking about data.

4. Data_M2_L5_A1_04
Journals can be powerful assessment tools for students and teachers when students are required to think critically about data.
Which of the following assessment methods can be used effectively by students for self-assessing their thinking critically about data skills?
· Project rubrics with traits focusing on thinking critically with data
· Journals 
· Data interpretation checklists

· Questioning

Feedback

Correct! Students can use project rubrics to self-assess their work as they complete projects. With focused prompts, students can reflect on their data interpretation and critical thinking skills in journals. With thinking skills checklists, students can focus on specific skills and reflect on how well they are doing. Questioning is a strategy that is most often used by teachers to determine student understanding or to prompt further thinking.
Not quite. The correct answer is now shown. Students can use project rubrics to self-assess their work as they complete projects. With focused prompts, students can reflect on their data interpretation and critical thinking skills in journals. With thinking skills checklists, students can focus on specific skills and reflect on how well they are doing. Questioning is a strategy that is most often used by teachers to determine student understanding or to prompt further thinking.

5. Data_M2_L5_A1_05
Data is interwoven throughout today’s society. Choosing the right kind of data for students to collect and use in a project is critical to ensure that expected learning takes place.
Drag the project example to the type of data it represents.
	Data Types
	Data Examples

	Fieldwork
	Students in a sixth grade social studies class survey their neighbors about their choices in an upcoming election.

	Compiled Data
	Students examine online information about earthquakes to create a map of vulnerable areas around the world.

	Primary Sources
	Students read a novel and look for symbols that have meaning throughout the book.

	Personal Thoughts and Experiences
	Students keep records of the time they spend using technology for one week.


Feedback
Correct! Conducting surveys is an example of fieldwork. Online earthquake records are an example of compiled data. A work of literature is a primary source, and a log of an individual’s technology use is data about personal thoughts and experiences.
Not quite. The correct answer is now shown. Conducting surveys is an example of fieldwork. Online earthquake records are an example of compiled data. A work of literature is a primary source, and a log of an individual’s technology use is data about personal thoughts and experiences.

Module 3: Skills for Thinking Critically with Data
1. Data_M3_L5_A2_01
In what order should students complete the following steps to critically think about quantitative data?
Drag the steps to the correct order, and then click Submit.
1. Make sense of the numbers.

2. Summarize the data.

3. Try different methods of displaying the data.

4. Infer from a sample to the whole.

5. Relate the data to your original question.
Feedback
Correct! Students first try to understand the numbers, summarize the data, display the data in different ways, make some conclusions about the whole, and then relate the findings back to their research question.

Not quite. The correct answer is now shown. Students first try to understand the numbers, summarize the data, display the data in different ways, make some conclusions about the whole, and then relate the findings back to their research question

2. Data_M3_L5_A2_02
What content is important to include in one’s research when using qualitative data?
Select all that apply, and then click Submit.
· An overview of the data collection process
· A display of the data in some visual form
· Summary of findings

· Use of absolute numbers, not percentages

· Identification of causation factors

Feedback
Correct! The minimum content necessary to include when using qualitative data is a description of how the data was collected, some visual display of the data, and a summary of the findings.

Not quite. The correct answer is now shown. The minimum content necessary to include when using qualitative data is a description of how the data was collected, some visual display of the data, and a summary of the findings.
3. Data_M3_L5_A2_03
When measuring the height of a bean plant, a student measures to the top of the stock. He uses the metric side of a ruler and then records the number in inches. The next time the plant is measured, it is measured to the top of the highest leaf instead of the top stock. 

What errors were committed during this experiment that will affect the data quality? Select all that apply, and then click Submit. 

· Measurement errors

· Recording errors

· Imprecise measuring devices

· Observation or interview errors

· External factors

Feedback

Correct! The student made several measurement errors and recorded the measurements incorrectly.
Not quite. The correct answer is now shown. The student made several measurement errors and recorded the measurements incorrectly.

4. Data_M3_L5_A2_04
What ways can students analyze data? Match the category with the description.
Drag the method of analyzing data to complete the description.
	Analysis Method
	Description

	Matching
	identifies similarities and differences between concepts

	Classifying
	organizes concepts of ideas into meaningful categories

	Error analysis
	evaluates the reasonableness of the information

	Generalizing
	makes inferences to form principles or rules 

	Specifying 
	generates new applications of a known generalization or principle.


Feedback
Correct! Matching identifies similarities and differences, classification organizes categories, error analysis evaluates information, generalizing forms principles, and specifying generates new applications.

Not quite. The correct answer is now shown. Matching identifies similarities and differences, classification organizes categories, error analysis evaluates information, generalizing forms principles, and specifying generates new applications.

5. Data_M3_L5_A2_05
When students interpret data in their research, many statistical errors can occur. 
What is the definition of cherry picking?

· Assuming patterns exist in random data sets

· Making an arbitrary selection of data to support a specific conclusion.
· Drawing conclusions from a sample that is too small

· Using percentages to represent data based on a small sample to make it look more impressive

· Assuming a cause and effect relationship exists just because two things happen at the same time.
Feedback
Correct! Cherry picking refers to the practice of selecting specific data points to report in order to support a specific conclusion.
Not quite. The correct answer is now shown. Cherry picking refers to the practice of selecting specific data points to report in order to support a specific conclusion.

Module 4: Tools for Thinking Critically with Data
1. Data_M4_L5_A2_01
Charts and graphs are useful for comparing a variety of data. What types of data are bar charts useful for displaying?
Select all that apply, and then click Submit.
Bar charts are useful for:

· Comparing different groups and data

· Displaying data from 10 items or less

· Revealing a change in magnitude

· Comparing parts of a whole

· Identifying the frequency of occurrence for each element in a set of data
Feedback
Correct! Bar charts are useful for comparing 10 or less items of different groups and data to identify change in magnitude or frequency, but pie charts compare parts of a whole better than bar charts.
Not quite. The correct answer is now shown. Bar charts are useful for comparing 10 or less items of different groups and data to identify change in magnitude or frequency, but pie charts compare parts of a whole better than bar charts.
2. Data_M4_L5_A2_02
What is an outlier?
Select your answer, and then click Submit.
· A special graph that shows how frequently certain numbers occur in a set of data
· An observation that lies an abnormal distance from other values in a sample
· The area of a boxplot that is outside the middle 50% of the data
· A survey recipient who is outside the targeted audience demographics
· An item that falls outside of the shapes in a Venn diagram
Feedback
Correct! An outlier is a data point that lies an abnormal distance from other values in a sample.
Not quite. The correct answer is now shown. An outlier is a data point that lies an abnormal distance from other values in a sample.

3. Data_M4_L5_A2_03
A student team presents a proposal at a city council meeting and wants to collect opinions from attendees. What tools could students use to best collect their data?
Select all that apply, and then click Submit.
· A short, web-based audience response survey that can be submitted by mobile phone

· A quick, verbal exit poll of a proportion of attendees with answers annotated on paper or recorded on an MP3 player or mobile phone with audio recording

· An online survey that audience members take when they get home

· A follow-up e-mail to council members with a link to a short online survey
Feedback
Correct! Many of the audience would have mobile phones and could send text responses to a few questions, a quick verbal exit poll could collect a portion of the opinions, and an online survey could be taken by council members. Expecting participants to remember to take an online poll when they get home is unrealistic.
Not quite. The correct answer is now shown. Many of the audience would have mobile phones and could send text responses to a few questions, a quick verbal exit poll could collect a portion of the opinions, and an online survey could be taken by council members. Expecting participants to remember to take an online poll when they get home is unrealistic.
4. Data_M4_L5_A2_04
When displaying data in a chart or graph, the data needs to be presented carefully to represent the data accurately. Why should charts and graphs always start with zero on the y-axis?
Select all that apply, and then click Submit.
· When creating bar charts, using zero as the base allows for clear identification of positive and negative values.

· Starting with a number other than zero on an axis will make a trend difficult to see.

· If a chart does not start with zero on the axis, small differences can appear to be more significant than they are.

· When creating a line chart that does not start with zero on the axis, it gives the impression that the data is not listed in a categorical order.

Feedback
Correct! A zero on the axis allows for clear identification of positive and negative values, as well appropriate depictions of change in values.
Not quite. A zero on the axis allows for clear identification of positive and negative values, as well appropriate depictions of change in values.

5. Data_M4_L5_A2_05
What are the two main design components that students should consider when displaying data?
Select two answers, and then click Submit.
· Impact: Overall impression and effect on the audience

· Accuracy: Best representation of the data for clear understanding

· Color: Contrasting or appropriately valued color

· Labels: Labeling all axes, graph elements, and units of measurements

· Ordered: Pie chart segments ordered by size and columns ordered in a consistent manner across all categories

Feedback
Correct! Although all topics noted are important to consider when displaying data, the two most important aspects are impact and accuracy.
Not quite. The correct answer is now shown. Although all topics noted are important to consider when displaying data, the two most important aspects are impact and accuracy.
Module 5: Critical Thinking and Instruction
1. Data_M5_L4_A1_01
Critical thinking skills are necessary for the effective analysis of data.
Choose the statements that reflect the research on teaching critical thinking with data skills and click Submit.
· The ability to think critically with data is innate and cannot be improved with instruction.

· Modeling is an effective strategy for teaching critical thinking with data skills.

· Creating projects that require critical thinking with data will ensure that students develop the necessary skills.

· Metacognition helps students understand and adapt their own critical thinking with data strategies.
Feedback
Correct! Students can improve their critical thinking with data skills by engaging in metacognitive thinking and being exposed to modeling of effective thinking.
Not quite. The correct answer is now shown. Students can improve their critical thinking with data skills by engaging in metacognitive thinking and being exposed to modeling of effective thinking.

2. Data_M5_L4_A1_02
Although groups can be advantageous in conducting projects with data, they also present many challenges.
Drag the challenge of group projects with data to the possible solution and click Submit.
	Challenges
	Solutions

	Absent students keep groups from completing their tasks.
	Set up a class or project wiki or online document or spreadsheet for student work in progress.

	Some students dominate a group and others are too withdrawn to participate.
	Address collaboration skills directly through instruction and assessment.

	Group products mask individual student achievement.
	Conduct frequent individual checks, such as journals, quizzes, and individual questioning or conferences.


Feedback
Correct! Creating a virtual place for students to store their work in progress allows students to keep working when group members are absent. Direct instruction in collaboration skills helps students interact productively with their peers. Frequent individual formative and summative assessment ensures that individual student learning is assessed.
Not quite. The correct answer is now shown. Creating a virtual place for students to store their work in progress allows students to keep working when group members are absent. Direct instruction in collaboration skills helps students interact productively with their peers. Frequent individual formative and summative assessment ensures that individual student learning is assessed.

3. Data_M5_L4_A1_03
Modeling is a powerful research-based method for teaching critical thinking with data skills.
Choose the sentences that begin the modeling of a data skill and click Submit.
· The first thing you should do is ask yourself how your data findings connect to what you have learned about the life cycle of frogs.

· Record the different stages of the life cycle in your notebooks.

· When I look at the data about the tadpoles, I notice some patterns.

· How many of you can see some patterns in your frog life cycle data?
Feedback
Correct! Modeling a skill means describing thinking as it is happening. Modeling is always in the first person and describes thinking processes.
Not quite. The correct answer is now shown. Modeling a skill means describing thinking as it is happening. Modeling is always in the first person and describes thinking processes.

4. Data_M5_L4_A1_04
Several individual skills are important for analyzing different types of data.

Which of the following is a component of analysis? Select the correct answer and click Submit.
· Classification
· Predicting

· Listening

· Questioning

Feedback

Correct! Marzano identifies five cognitive processes in analysis: matching, classification, error analysis, generalizing, and specifying.

Not quite. The correct answer is now shown. Marzano identifies five cognitive processes in analysis: matching, classification, error analysis, generalizing, and specifying.
5. Data_M5_L4_A1_05
Collecting data from observations and interviews requires planning and focus.
Which of the following guidelines are critical for effective observational and interview data collection? Select as many as apply and click Submit.
· Label your notes with the date, time, location, and name of the data collector.

· Use abbreviations for frequently used words or activities.

· As you collect data, draw conclusions about what the data might mean.

· Be prepared to explain the purpose of your data collection activity.
Feedback
Correct! Students should label their notes correctly, use abbreviations efficiently, and be able to explain why they are collecting data. Drawing conclusions about the meaning of data should only take place after all the data has been collected.
Not quite. The correct answer is now shown. Students should label their notes correctly, use abbreviations efficiently, and be able to explain why they are collecting data. Drawing conclusions about the meaning of data should only take place after all the data has been collected.
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