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	Unit Title: Analyizing and Interpreting Data
	Subject area(s): Math 
	Grade: 9
	Number of Lessons: 7
	Teacher: Brad McKell



	Connecting with your learners

	Rationale: Students in Grade 9 are increasingly capable of interpreting complex information and are frequently exposed to data through media, social platforms, and real-life financial decisions. This unit empowers students to think critically about data representations, reliability, and interpretation while developing practical skills in analyzing statistics and various forms of data representation.


	Connecting with the curriculum 

	Core Competencies 

· Communication: Represent and interpret data; explain reasoning.
· Critical Thinking: Evaluate validity and reliability of data sources.
· Personal & Social Responsibility: Apply concepts to various issues affecting society.


	Big Ideas 

· Analyzing the validity, reliability, and representation of data enables us to compare and interpret.
· Being able to properly analyze data allows individuals to participate in important discussions pertaining to the data in accurate and powerful ways

	Essential Questions

· How do we determine whether data are valid and reliable?
· How do different representations of data influence interpretation?
· How is real life data represented in the media?
· How does this data affect society?


	Learning Standards: Curricular Competencies

· Model mathematics in contextualized experiences.
· Develop, demonstrate, and apply mathematical understanding.
· Engage in problem-solving and data interpretation.
· Analyze data for accuracy, bias, and relevancy.




	Learning Standards: Content

· Statistical analysis (mean, median, mode, range, outliers)
· Data representation (graphs, charts, infographics)
· Identifying potential problems related to bias including sampling bias, data collection, or misleading representation




	First Peoples Principles

· Learning is holistic and relational—students will connect mathematical data to real-world and community contexts.
· Learning involves recognizing the consequences of one’s actions—financial literacy tasks highlight long-term impacts.


		Connecting with assessment 

	Formative

· Exit slips 
· Quick review questions

	Summative

· Handed in worksheet (5% of final mark, full marks for completion)
· End of unit group/individual project (15% of final mark, see attached rubric)



	
Engaging in Learning Design

	Lesson Sequence
	Student Activity
	Considerations

	Learning Intention(s): Types of Data and Determining Data Reliability. 

· Students will distinguish between qualitative and quantitative data.
· Students will evaluate whether a data source is reliable or biased.
· Students will explain why data reliability matters in real‑world decision‑making.

Learning Standard/Core Competency Focus:

Critical Thinking; data collection and reliability.
	The teacher will lecture at the start of class and show various types of statements related to data. Quantitive data vs Qualitative will be discussed. Reliability of data will be discussed and what the definition of bias is. 

Students will complete worksheets with short questions related to type of data and data reliability. The worksheets will be graded on completion. 



	Ensure diverse and relatable datasets.
Ensure sources can be easily differentiated (ex. government website vs random person’s blog)

	Learning Intention(s): Math components in data

· What is mean, median, range, and mode?
· How does this relate to data interpretation?

Learning Standard/Core Competency Focus:
Analyzing statistical data; problem solving.
	Students will calculate and interpret measures measures of central tendency.
The hands on activity will have students measuring each other’s heights in small groups (or any other variable such as shoe length). The data will be merged with the entire class and all students should have the same data. Each student will calculate mean, median, mode, and range and compare with their groupmates. Students will then work on individual worksheets.
	Time management is important. Groups should be 3-4 and arranged randomly. It will be easy for students to get distracted and not have enough time to calculate their values if they fool around too much. 

	Learning Intention(s): Data Representation. 

· Students will use their generated data from the previous class to create 1 of 3 basic types of charts. 


Learning Standard/Core Competency Focus:
Communication; representing data visually.
	Teacher will discuss a few different ways data might be visually represented. The teacher will discuss the pros and cons of each method. The teacher will demonstrate how to create each graph. 

Students convert collected data into bar graphs, histograms, and circle graphs. 
	Chromebooks may be helpful although students will require instruction on how to use Excel if they don’t remember. A second period may be required to ensure all students have enough time. Some students may finish at home but many will require help from the teacher. A focus block will be helpful if it is built into the school schedule. 

	Learning Intention(s): Data Representation Continued

· Students will use their generated data from the previous class to create 1 of 3 basic types of charts. 
· Students will learn how to compare different types of visual data representations


Learning Standard/Core Competency Focus:
Communication; representing data visually.
	Students will be given small amount of time to complete work and ask questions. Teacher will discuss results as a class then show the same data but represented differently. Students will be asked to form groups and compare their graphs with graphs provided by the teacher that show the data but represented differently. Students will be given option to work alone or in groups of 2-3. They will answer questions in a worksheet. This will lead into the next full class.

	Students are allowed to form their own groups here with the intention of fostering discussion in a more comfortable environment. In order to keep students on task, the teacher should keep students in view if they choose to work outside of the classroom. 

	Learning Intention(s): Identifying Bias & Misleading Graphs

· Students will identify biased or misleading elements in data displays.


Learning Standard/Core Competency Focus:
	The teacher will review the previous class and reintroduce the concept of misleading data. Real life issues will be used that have been covered by the media. Climate change will be discussed including some of the ways people use data to argue against climate change. Class will be entirely direct instruction but will include a 20-30 minute video.  
	

	Learning Intention(s): Final Project Intro

· Students will apply statistical and analytical skills to produce a clear, accurate data report.

Learning Standard/Core Competency Focus:

Synthesis of statistical analysis, communication, and critical evaluation.
	Using the data from the previous class, the teacher will introduce the unit project. Students will be expected to use the given data  or any other data they choose. They will work in groups of 3 to make a short 5-7 minute presentation in front of 6 other students on why or why not climate change is occurring. The students must use some type of visual aid during their presentation. 
	An EA would be helpful for assessment. The presentations will be “graded” but very loosely. This will be the first time many students have presented. The EA and teacher will walk around and briefly observe each group and as long as they are staying on task, they will get full marks for that portion. The content will be graded by the teacher when each group submits a video of their presentation. 

	Learning Intention(s): Final Project Work Period

· Students will apply statistical and analytical skills to produce a clear, accurate data report.

Learning Standard/Core Competency Focus:

Synthesis of statistical analysis, communication, and critical evaluation.
	Students will work on their individual projects. They will have the entire time to work and ask questions from the teacher.
	

	Learning Intention(s):



Learning Standard/Core Competency Focus:
	
	



Lesson 1: Understanding Types of Data & Evaluating Reliability
Title: Can You Trust This Data?
Goals/Objectives:
· Students will distinguish between qualitative and quantitative data.
· Students will evaluate whether a data source is reliable or biased.
· Students will explain why data reliability matters in real‑world decision‑making.
Timeline: 60 minutes total

1. Introduction (10 minutes)
Activity: "Real or Ridiculous?" Data Headlines
· Teacher displays 4 short “news headlines” (some accurate, some misleading). Example:
· "Teens who eat breakfast score 40% higher in math!"
· "Survey: 8 out of 10 people prefer wearing socks to bed."
· "A study of 12 people finds that video games lower stress."
· "Water consumption linked to better memory in 95% of adults."
· Students give a thumbs up or thumbs down if each statement is reliable or not.
Prompt questions:
· What made you trust or distrust this headline?
· What details are missing?
· What would make this data more reliable?
Real‑world connection: Students discuss how misleading data appears in social media, advertising, and politics.

2. Development (25 minutes)
A semi-scripted progression with key questions.
A. Mini-lesson: Types of Data (10 minutes)
· Teacher defines:
· Qualitative data (descriptive, categories)
· Quantitative data (numerical)
· Example sorting activity: Students classify items into QL or QT: hair colour, temperature, number of pets, favourite sport, test scores.
· Key questions:
· Which type of data is easier to analyze mathematically? Why?
· Which type of data might allow more bias?
B. Evaluating Reliability (15 minutes)
Materials: printed data examples, highlighters.
Students rotate through 4 stations, each with a short "dataset" or summary:
1. Survey of 12 students about school lunches.
2. A graph missing a title and labelled axis.
3. A dataset sponsored by a company selling a product.
4. A poll conducted only on one social media platform.
At each station, students answer:
· Is the data reliable? Why or why not?
· Could bias be present?
· What information is missing?
Teacher circulates asking:
· How might sample size affect reliability?
· What makes this a trustworthy or untrustworthy representation?

3. Seatwork & Activities (15 minutes)
Students complete the worksheet below.

Worksheet: Evaluating Data Reliability
Name: ___________________
Part A: Identify the Data Type (Qualitative or Quantitative)
1. "The class’s favourite pizza topping" → _______________________
2. "Number of text messages sent per day" → _______________________
3. "Weather descriptions (sunny, cloudy, etc.)" → _______________________
4. "Heights of plants in a science experiment" → _______________________
Part B: Reliable or Not? Explain. 
5. A company selling headphones surveys 10 people walking out of their store and reports “98% satisfaction.”
· Reliable? Yes / No → Why? ______________________________________
6. A class of 28 students reports their weekly allowance.
· Reliable? Yes / No → Why? ______________________________________
7. A graph showing “Average Daily Screen Time” but no units on the y‑axis.
· Reliable? Yes / No → Why? ______________________________________
Part C: Short Answer 
8. Describe ONE factor that increases the reliability of a dataset. 


9. Describe ONE sign that a dataset may be biased.



4. Assessment (5 minutes)
· Teacher collects worksheets for checking understanding.
· Exit ticket: “Write one sentence explaining what makes data reliable.”
· Informal observation during stations.

5. Summary/Closure (5 minutes)
Discussion Prompt:
· Why does data reliability matter in real life? Give an example where unreliable data could influence someone’s decision.
Teacher reinforces key idea:
"Reliable data helps us make accurate interpretations and protects us from misinformation."
Students share one area in life where they want to be more critical about the data they encounter.







Lesson 2: Measures of Central Tendency (Mean, Median, Mode, Range)
Title: What’s "Typical"? Understanding Central Tendency
Goals/Objectives:
· Students will calculate mean, median, mode, and range.
· Students will explain how outliers affect central tendency.
· Students will interpret real-world data using measures of central tendency.
Timeline: 60 minutes total

1. Introduction (10 minutes)
Activity: "How Many Steps?" Prediction Challenge
· Teacher shows a screenshot or graphic representing several people's daily step counts from a fitness app.
· Students predict:
· What number best represents the group?
· Would the average, middle value, or most frequent number be most helpful?
Real-world connection: Discuss how fitness apps, weather apps, and sports statistics use averages to summarize information.
Prompt Questions:
· Why do companies and apps summarize data instead of showing everything?
· What could be misleading about only using one number to describe a group?

2. Development (25 minutes)
Semi-scripted lesson with teacher questioning.
A. Mini-Lesson: Definitions & Examples (10 minutes)
Teacher writes four numbers on the board: 12, 18, 18, 22, 40.
Students help calculate:
· Mean: (12+18+18+22+40) ÷ 5
· Median: middle value = 18. Discuss how to calculate median when there are an even number of data.
· Mode: most frequent value = 18
· Range: 40 – 12 = 28
Discussion:
· Which measure best describes this data? Why?
· How does the 40 affect the mean?
Teacher introduces “outlier” and shows how one extreme number can shift the mean.
B. Hands-On Activity: Measuring and Collecting Data (15 minutes)
Materials: rulers, tape measure, or classroom objects.
Students work in pairs to collect 5–7 measurements of one classroom item (e.g., textbook thickness, shoe lengths, desk lengths, student heights).
They calculate:
· Mean
· Median
· Mode
· Range
Teacher circulates, asking:
· Which measure best describes your data?
· Do you have an outlier? If yes, how did it change your results?

3. Seatwork & Activities (15 minutes)
Students complete the worksheet.
Worksheet: Central Tendency Practice
Name: ____________________
Part A: Compute the Measures
1. Data: 4, 6, 6, 7, 9, 12
· Mean: __________________
· Median: ________________
· Mode: __________________
· Range: _________________
2. Data: 10, 10, 3, 14, 18
· Mean: __________________
· Median: ________________
· Mode: __________________
· Range: _________________
Part B: Outlier Impact 3. Data: 5, 6, 5, 7, 6, 5, 30
· Original mean (without 30): ____________________
· New mean (with 30): ________________________
· Explain: How did the outlier affect the mean?

Part C: Short Answer 4. Which measure is most useful if you want to know the “typical” salary in a company? Why? 5. When might the median be more reliable than the mean?

4. Assessment (5 minutes)
· Check worksheets for accuracy.
· Teacher listens to explanation of outliers during the activity.
· Exit slip: “Describe a situation where median would be better than mean.”

5. Summary/Closure (5 minutes)
Closure circle: Students share one real-life example where averages are used (sports stats, weather, finance, fitness apps).
Teacher reinforces key message:
"Different measures tell different stories—choosing the right one helps us interpret data more accurately."







Lesson 3: Representing Data—Graphs, Charts, and Infographics
Title: Does the Graph Tell the Truth? Understanding Data Representation
Goals/Objectives:
· Students will create bar graphs, histograms, and circle graphs from collected data.
· Students will compare how different graph types change the interpretation of the same dataset.
· Students will evaluate which representation best communicates a specific message.
Timeline: 60 minutes total

1. Introduction (10 minutes)
Activity: “Same Data, Different Story”
· Teacher shows two different graphs made from the same dataset (e.g., favourite music genres). One graph uses appropriate scaling; the other exaggerates differences.
Prompt questions:
· Do these graphs look the same? Why or why not?
· Which graph do you trust more?
· How could a graph be changed to influence someone’s opinion?
Real-world connection: Students discuss how companies, news media, and influencers use visuals to make their message seem more convincing.

2. Development (25 minutes)
Semi-scripted lesson with teacher prompts.
A. Mini-Lesson: Types of Graphs (10 minutes)
Teacher reviews:
· Bar graph (categorical data)
· Histogram (numerical data in intervals)
· Circle graph/pie chart (parts of a whole)
Example dataset: Number of hours students spend on different activities:
· Homework: 5 hours
· Sports: 3 hours
· Video games: 6 hours
· Socializing: 4 hours
· Hobbies: 2 hours
Teacher demonstrates converting this data into:
· A bar graph
· A circle graph (teacher models calculating % of total)
Key questions:
· Which graph gives the clearest picture?
· Which graph is easier to compare categories with?
B. Hands-On Graphing Rotation (15 minutes)
Students receive a small dataset (e.g., number of pets per household in a fictional neighbourhood).
Groups rotate through three stations, creating:
1. Bar graph
2. Histogram
3. Circle graph
Materials:
· Graph paper
· Rulers
· Calculators
· Coloured pencils
Teacher circulates asking:
· What decisions did you make about scale?
· How does your graph make the data easier to understand?
· Would someone misinterpret this graph? Why or why not?

3. Seatwork & Activities (15 minutes)
Worksheet: Representing Data
Dataset: Number of books read by 20 students in a month:
2, 3, 5, 1, 4, 2, 3, 6, 7, 2, 5, 4, 4, 3, 1, 2, 6, 5, 4, 3
Part A: Create a bar graph.
Part B: Create a histogram with intervals:
· 1–2 books
· 3–4 books
· 5–6 books
· 7–8 books
Part C: Convert data into percentages and create a circle graph.
Part D: Interpretation Questions
1. Which graph makes it easiest to see the most common number of books? Why?
2. Which graph shows trends most clearly? Explain.
3. How might a misleading scale change someone’s interpretation?

4. Assessment (5 minutes)
· Teacher checks graphs for accuracy and proper scaling.
· Observation during stations.
· Exit ticket: “Which type of graph is best for showing change over categories, and why?”

5. Summary/Closure (5 minutes)
Closing question:
· If you wanted to convince someone that students don’t read much, which graph would you choose? What about the opposite? Why?
Teacher closing statement:
“How data is represented affects how people interpret it. The same data can tell different stories depending on the graph chosen.”


Unit Assignment

Data in Society: Climate Change Presentation
Assignment Overview:
Climate change is one of the most widely discussed issues in society today. Data is often used—correctly or incorrectly—to support different viewpoints. Your task is to create a 5–7 minute presentation about climate change using statistical data.
You may choose one of the following positions:
1. Present data that shows climate change is occurring, or
2. Present data that argues climate change is not occurring (even if you personally disagree).
Your goal is not to debate the science but to analyze how data representation, selection, and interpretation influence public opinion.

Learning Objectives
By completing this assignment, you will demonstrate your ability to:
· Evaluate the validity and reliability of statistical data sources.
· Identify how data can be represented or misrepresented.
· Analyze how graphs, charts, and summaries influence interpretation.
· Communicate findings clearly using mathematical language.

Assignment Requirements
1. Topic Focus (Choose One)
· Option A: Use statistical data to support the idea that Earth’s climate is changing.
· Option B: Use statistical data to make it appear that climate change is not occurring (this requires careful selection, framing, or critique of the data).
2. Data Sources
You must include:
· At least three different graphs or charts (line graph, bar graph, pie chart, scatter plot, etc.).
· At least two different credible data sources, such as:
· Government climate agencies
· Scientific organizations
· Environmental databases
· News media sources (with caution—analyze bias)
· A brief explanation of why you chose each source and whether you consider it reliable.
3. Analysis Requirements
Your presentation must include:
· Interpretation of the data (What does it show? What trends or patterns are visible?)
· Comment on validity:
· Is the data complete?
· Is anything missing?
· How large is the sample size?
· Are scales or axes misleading?
· Comment on reliability:
· Who collected the data?
· Are they a trustworthy source?
· Could bias be involved?
· Representation:
· How do the graphs influence the audience’s interpretation?
· How could the same data be displayed differently to change the message?
4. Presentation Format (5–7 minutes)
Your presentation must:
· Include visuals (slides, poster, infographic, etc.).
· Keep explanations clear, logical, and focused on data.
· Use mathematical language (trend, correlation, variability, scale, axis, average, etc.).
· End with a conclusion summarizing how data can shape public belief about climate change.

Climate Change Data Presentation – Student Rubric (Handout)
Grade 9 Mathematics – Statistics in Society Unit
Your presentation will be marked out of 40 points.
Use this rubric to make sure you include everything you need.

A. Understanding the Data (10 points)
How well do you understand and explain the graphs and data you chose?
	Points
	What This Looks Like

	9–10
	You use 3+ clear graphs, explain exactly what they show, and describe where your data came from and whether the sources are trustworthy. You show a strong understanding of trends and patterns.

	7–8
	You use at least 3 graphs and explain most of them clearly. You talk about where the data came from and whether it’s reliable.

	5–6
	You have 2–3 graphs, but some are unclear. You try to explain your data, but parts are confusing or incomplete.

	0–4
	You use fewer than 2 graphs, or your explanations are mostly incorrect or missing.



B. Analyzing How the Data Is Shown (10 points)
How well do you explain how graphs can influence people’s thinking?
	Points
	What This Looks Like

	9–10
	You clearly explain how graphs can be misleading (e.g., axes, scales, selective data). You give examples and show how the same data could be shown differently to change the message.

	7–8
	You explain some strengths or weaknesses in your graphs. You show how graph design affects interpretation.

	5–6
	You mention that graphs can influence people but don’t go into much detail.

	0–4
	No real analysis of how the data is displayed or how it could mislead people.



C. Communication & Presentation Skills (10 points)
How well do you present your ideas? Are your visuals organized and easy to follow?
	Points
	What This Looks Like

	9–10
	Your presentation is clear, organized, and easy to follow. You use math vocabulary (trend, average, scale, correlation, etc.). Your visuals are well-designed and help explain your ideas. You stay within 5–7 minutes.

	7–8
	Presentation is organized and understandable. Visuals are helpful. You use some math language. Mostly within the time limit.

	5–6
	Presentation is somewhat unclear or disorganized. Visuals may be hard to read. Limited math language.

	0–4
	Hard to follow, missing visuals, very little math language, or not close to the time limit.



D. Critical Thinking & Conclusion (10 points)
How well do you explain what your data really means and why it matters?
	Points
	What This Looks Like

	9–10
	You clearly explain how data can shape people’s opinions about climate change. You show that the same data can be used to support different views. You make strong, thoughtful conclusions.

	7–8
	You summarize your main ideas and explain how data connects to your argument.

	5–6
	You give a basic conclusion but don’t go very deep.

	0–4
	Weak or missing conclusion. No real explanation of why the data matters.



Total Score: /40
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* The unit plan was designed by myself but ChatGPT was used to create the lesson plans. The lesson plans were then modified accordingly. The final project was designed by myself and written by ChatGPT. The rubric was created by ChatGPT. 

