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Thinking Critically with Data

Thinking Critically with Data (Supplemental)
Notes: 
· Incorrect answers in red.
· New quiz questions in green. New question goes after screen number.
Module 1: Information in Society and the Classroom
1. data_m1_l1_a3_04

In this example, students analyze data from a bird rescue center that treats injured birds.  Students are given a data set and asked to apply critical thinking skills to interpret the data into meaningful information. 

Which conclusions could they make? Select the conclusions students could make after reviewing the data set and click Submit.

· More wild animals are injured in June than in any other month. Maybe this is because it’s the summer, and more animals are out in the summer since baby birds are just out of the nest.

· September has the highest survival rate. This makes sense since September also has the lowest number of wildlife injuries.

· On average, when wildlife injuries are treated at the rescue center, more than 50% of animals are healed.

· Cats are the leading cause of bird injuries. To prevent bird injuries, people can spay or neuter their cats.

Feedback
Correct! These conclusions are interpretations that can be drawn from the data set. While cats might be the leading cause of bird injuries, the information cannot be drawn from the data set.

Not quite. The correct answer is now shown. While cats might be the leading cause of bird injuries, the information cannot be drawn from the data set.

2. data_m1_l2_a2_02

Qualitative data is used in most classrooms without necessarily being referred to as data. 

Select the examples that show use of qualitative data in the classroom and click Submit.
· Students analyze transcripts or recordings of historical speeches to better understand a historical period.

· Students take photographs of foliage as it changes during the seasons to understand weather.

· Students watch films in the genre they will emulate before making their own films.

· Students read poems by a single author to draw conclusions about the author’s themes.

· Students choose a stock to “purchase” and follow the stock prices daily.

Feedback
Correct! These are four examples of students using qualitative data. The stock market example makes use of quantitative data.

Not quite. The correct answer is now shown. These are four examples of students using qualitative data. The stock market example makes use of quantitative data.

3. data_m1_l3_a1_04
Consider how the Data Project Process could be used in a language arts class.

Choose the best example of a teacher applying the Data Project Process when studying mythology and click Submit.

· Students choose a myth, read the myth, and write a summary of the myth.

· Students discuss myths and come up with a thesis statement about the structure of myths, read a variety of myths to test their thesis, and then write their own myths to share with younger students. 

· Students read a variety of myths, compare the myths, and write their own myths for an audience.

· Students write their own myths and share them with the class.
Feedback
Correct! Using the Data Project Process, students would identify a reason for reading myths, collect data on that question, compare the data to draw comparisons, make conclusions, and share with an audience.

Not quite. The correct answer is now shown. Using the Data Project Process, students would identify a reason for reading myths, collect data on that question, compare the data to draw comparisons, make conclusions, and share with an audience
Module 2: Project Design for Critical Thinking
1. Data_M2_L1_A2_04
The collection, analysis, and interpretation of data can be an essential part of different types of projects.

Drag the type of project to the correct project description and click Submit.
	Students in a middle school social studies class analyze and interpret secondary and primary sources to investigate Mayan society. They compare and contrast the ancient culture with their own in a wiki.
	Descriptive Project

	Students learn about the metric system and its history, and collect data about community attitudes toward changing the system of measurement in the United States. They use their conclusions to create a pamphlet asking people to either adopt or reject a change to the metric system.
	Persuasive Project

	Students collect data related to the density of liquids, solids, and gases. They apply new understanding about density to the creation of hot air balloons.
	Design Project


Feedback
Correct! In the project about the Mayan society, students analyze data to describe the ancient civilization. Students use data to persuade an audience to agree with their point of view about the metric system. Data from experimentation helps students improve 

Not quite. The correct answer is now shown. In the project about the Mayan society, students analyze data to describe the ancient civilization. Students use data to persuade an audience to agree with their point of view about the metric system. Data from experimentation helps students improve the design of a hot air balloon.
2. Data_M2_L3_A1_06
Formative assessment is a critical component of instruction during projects with data.

Drag the assessment instrument to the appropriate classroom situation in which students are thinking critically with data.
	Journal
	Students reflect on the data analysis skills they are using, compare them with strategies they have used in the past, and set goals for future projects.

	Project Rubric
	Students give each other feedback on their data research and projects so they can improve their work before presenting it to the local school board.

	Observation Checklist
	A teacher wants to learn what kinds of strategies students are using to organize their data while they work in groups.


Feedback
Correct! Journals are excellent tools for metacognition and reflecting on learning. A project rubric gives students a starting point for giving feedback to peers on their work. A teacher can learn what strategies students use to organize data by using an observation checklist to look for specific behaviors.
Not quite. The correct answer is now shown. Journals are excellent tools for metacognition and reflecting on learning. A project rubric gives students a starting point for giving feedback to peers on their work. A teacher can learn what strategies students use to organize data by using an observation checklist to look for specific behaviors.

3. Data_M2_L4_A2_01

Identify the following statement as True or False.
Primary sources can be used in all subject areas by all ages of students.

True
False

Feedback

Correct! All subject areas and grade levels can use primary sources. While history students can certainly use primary sources, such as letters, photographs, and speeches. Literature is a primary source for analysis in language arts, and photographs can be used in science and math.
Not quite. All subject areas can use primary sources. While history students can certainly use primary sources, such as letters, photographs, and speeches, Literature is a primary source for analysis in language arts, and photographs can be used in science and math.
Module 3: Skills for Thinking Critically with Data
1. data_m3_l1_a2_04
In addition to students rechecking their own data, they must think critically about data that others gather. Students must estimate the accuracy of data and identify any gaps.

Drag the data concern that matches the problematic scenario and click Submit.

	Data concern

	problematic scenario

	Sample is not representative of the student body as a whole.
	Students collect data from their friends on their opinions about the school cafeteria food.

	Sample size is extremely small. No conclusions can be drawn.
	Students use results from a study of 12 children that link autism to the combined vaccine for measles, mumps, and rubella.

	Equipment may not have been calibrated. Recording errors may have occurred.
	Students chart water quality over several weeks and find a significant dip in water quality on week 5 of 8.

	Considering the bias of the organization, the results of the study should be questioned.
	A campaign pays for a study that indicates 1.3 million jobs will be created by 2020 if their proposition passes.

	Statistics should be calculated using the same definitions for all reporting data, and gaps need to be identified.
	Students compare live birth rates across countries, but it is estimated that some countries underreport and use different definitions of “live birth.”


.

Feedback
Correct! Students must take care that data is representative, free from equipment error, unbiased, and consistent.

Not quite. The correct answer is now shown. Students must take care that data is representative, free from equipment error, unbiased, and consistent.
2. data_m3_l1_a3_02
Many factors can negatively influence data collection. Consider what kinds of preparation and planning could support successful data gathering in the following scenarios.
Drag the solution to the data collection problem and click Submit.

	Solution
	Data Collection Error

	Calibrate equipment
	Students get widely varying results when using digital multimeters to measure electrical conductivity, electrical current, and electrical voltage.

	Distribute work across the team members and have multiple note-takers
	When students held an informal focus group to find out student views on the quality of school lunches, the student leading the discussion had difficulty keeping up with notetaking and missed some important suggestions.

	Conduct mini lessons and practice using consistent language and visual depiction
	Students have different opinions on cloud types and drawings that are to be representative of clouds, which makes it difficult to analyze weather patterns.

	Ensure unit measurement and data collection methods are the same in both studies
	Students compared crime report data between local cities in their area. One city’s crime is more than double the crime of the adjacent city with no apparent reason.

	Create an online survey and e-mail the link
	Students designed a paper-and-pencil survey for teachers in the school. Very few were completed and returned.


Feedback
Correct! Equipment should be calibrated, survey responses could be completed online, measurement methods can be checked for consistency, and students can cross-check each others’ work.
Not quite. The correct answer is now shown. Equipment should be calibrated, survey responses could be completed online, measurement methods can be checked for consistency, and students can cross-check each others’ work.

3. data_m3_l3_a2_02
Generalization extends an interpretation of results from a representative sample to a broader context or population. It is a process of zooming out to get a broader view of a trend or situation. The problem with generalizations becomes when one extends an observation of an inappropriate sample to be representative of a whole group when it cannot be substantiated. 

Select the generalization that can be supported by data and click Submit.

· We surveyed the track team to find out their eating habits. Based on this sample, 68 percent of the school population is eating within the appropriate nutritional range.
· Our group studied the immigrant movement from Sweden, and based on our findings, we concluded that immigrants from this time period basically came as families, were literate, and had some family money to start a new life.
· Nine out of ten of parents we asked have regular e-mail contact with their students’ teachers.
· Of the 400 students in our school, we surveyed 100 with a balanced sample from all grade levels, which indicates that 89 percent of the student body would like to have pizza served in the cafeteria.
Feedback
Correct! The pizza survey can be supported by data. The other generalizations are based on too small of a sample size or based on a homogeneous group.

Not quite. The pizza survey can be supported by data. The other generalizations are based on too small of a sample size or based on a homogeneous group.

Module 4: Tools for Effective Data Analysis
1. Data_m4_l2_a2_04
When creating a graph, which of the following are good design tips to follow for effective and understandable data display?
Select all that apply, and then click Submit.
· Place your independent variable (such as time) on the y-axis and the dependent variable (such as population growth) on the x-axis.

· If you have more than one data set, show each series in a different color.

· In bar charts, make bars and columns wider than the space between them.

· With pie charts, ensure that the segments are ordered by size (largest to smallest) and in a clockwise direction.
· On graphs, label the axes, including units of measurement
Feedback
Correct! Using different colors, creating wider bars and columns, ordering pie chart segments by size, and labeling graphs are all important design tips. However, the independent variable should go on the x-axis and the dependent variable should go on the y-axis.

Not quite. The correct answer is now shown. Using different colors, creating wider bars and columns, ordering pie chart segments by size, and labeling graphs are all important design tips. However, the independent variable should go on the x-axis and the dependent variable should go on the y-axis.
2. data_m4_l1_a2_03
Sorting data in spreadsheets is a valuable data analysis skill. 
Select the benefits and click Submit.
Students can:
· Visualize and see patterns in the data
· Identify and correct computational errors

· Identify relationships 

· Make research-based decisions 
· Separate relevant from irrelevant data
Feedback

Correct! Sorting data in spreadsheets helps students visualize and see patterns in the data, identify relationships,  make research-based decisions, and  Separate relevant from irrelevant data. Sorting is not useful for identifying errors.

Not quite. Sorting data in spreadsheets helps students visualize and see patterns in the data, identify relationships,  make research-based decisions, and  Separate relevant from irrelevant data. Sorting is not useful for identifying errors.
3. data_m4_l2_a2_02
What is a visual display that displays a five-number data summary: the median, quartiles, and the minimum and maximum range of the data, called?
Select the correct term and click Submit.

· Histogram

· Boxplot

· Pictograph

· Scatterplot

Feedback
Correct! A visual display that displays a five number data summary is called a boxplot.
Not quite. A visual display that displays a five number data summary is called a boxplot.
Module 5: Critical Thinking and Instruction
1. Data_M5_L1_A5_03
Mini-lessons are an effective way to provide explicit instruction in process skills.

Match the part of a mini-lesson to the excerpt of the teacher’s instruction.

	Mini-Lesson Steps
	Mini-Lesson Example

	Naming
	One strategy you can use when drawing conclusions about your data is predicting.

	Describing
	Here are some strategies you can use to make predictions from your data. You can look at trends and predict where they might go next. 

	Modeling
	I see a trend in the data that the amount of high-fat foods that students eat increases towards the end of the school day. 

	Adapting
	Can anyone think of some other ways that you could make predictions from your data?

	Practicing
	Think about how you can make predictions from your data while you are meeting with your groups today.


Feedback
Correct! Naming the skill predicting develops a common language. A description explains the strategies students can use. When you model a skill, you speak in the first person, describing your thought processes. Adapting involves leading a discussion on ways to modify the skill, and students practice the skill with their own data.
Not quite. The correct answer is now shown. Naming the skill predicting develops a common language. A description explains the strategies students can use. When you model a skill, you speak in the first person, describing your thought processes. Adapting involves leading a discussion on ways to modify the skill, and students practice the skill with their own data.

2. Data_M5_L2_A2_03
Managing group projects with data takes careful planning and monitoring.

Which of the following strategies will help manage collaboration in and out of the classroom? Select as many as apply and click Submit.
· Create heterogeneous groups so students of varying abilities, talents, and interests can support each other.

· Provide direct instruction in collaboration skills, such as time management and leadership.

· Encourage self-direction through self- and peer-assessment.

· Support students in the development of project plans to guide their progress
Feedback
Correct! Heterogeneous groups help students support each other in projects, and explicit instruction in collaboration processes helps students develop important teamwork skills. Self- and peer assessments and project plans help students manage their own learning and become independent learners.

Not quite. Heterogeneous groups help students support each other in projects, and explicit instruction in collaboration processes helps students develop important teamwork skills. Self- and peer assessments and project plans help students manage their own learning and become independent learners.
3. Data_M5_L3_A1_07
Collecting data in the field can be a challenge for some students.

Choose a method for dealing with students who do not have access to transportation to collect data in the field and click Submit.

· Pair or group students strategically so they can work with students who can easily get a ride to the site.

· Give students an alternate assignment to replace the data collection part of the work.

· Provide students with previously collected data

Feedback
Correct! The skills used in collecting data in the field are important for student learning. Pairing or grouping students strategically gives all students the opportunity to practice fieldwork skills.

Not quite. The correct answer is now shown. The skills used in collecting data in the field are important for student learning. Pairing or grouping students strategically gives all students the opportunity to practice fieldwork skills.

4. Data_M5_L1_A1_05
Student think-alouds are excellent tools to promote what fundamental thinking skill?
Select the correct answer and click Submit.

· Metacognition

· Memory

· Data analysis

· Observation
Feedback

Correct! When students articulate their thinking processes in think-alouds, they improve their metacognition. Although students could get feedback on other specific thinking skills, such as critical thinking, the main purpose of a think-aloud is to improve metacognition. 

Not quite. When students articulate their thinking processes in think-alouds, they improve their metacognition. Although students could get feedback on other specific thinking skills, such as critical thinking, the main purpose of a think-aloud is to improve metacognition.
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