Sensoring Data: Teacher Guide
 Mathematics 


Introduction
	
In this lesson, students will explore data collection using the weather station sensor and perform statistical analysis of the data. Students will use a scientific method of inquiry to plan an investigation of their own. This activity is meant to allow students to use a variety of skills they have acquired throughout a statistics unit in a personally meaningful way. Due to the multiple avenues the students can choose the standards will vary.

FL Standards
	
MAFS.6.SP.1: Develop understanding of statistical variability
1.1: Recognize that a statistics question as one that anticipates variability in the data related to the question and accounts for it in the answers.
MAFS.6.SP.2: Summarize and describe distributions
	2.5: Summarize numerical data sets in relation to their context, such as by:
a. Reporting the number of observations
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement.

MAFS.7.SP.1.1: Understand that statistics can be used to gain information about a population by examining a sample of the population; generalizations about a population from a sample are valid only if the sample is representative of that population. Understand that random sampling tends to produce representative samples and support valid inferences.
MAFS.7.SP.1.2: Use data from a random sample to draw inferences about a population with an unknown characteristic of interest. Generate multiple samples (or simulated samples) of the same size to gauge the variation in estimates or predictions. 
MAFS.7.SP.2.3: Informally assess the degree of visual overlap of two numerical data distributions with similar variabilities, measuring the difference between the centers by expressing it as a multiple of a measure of variability.
MAFS.7.SP.2.4: Use measures of center and measures of variability for numerical data from random samples to draw informal comparative inferences about two populations
[bookmark: _GoBack]MAFS.912.S-ID.1: Summarize, represent, and interpret data on a single count or measurement variable
MAFS.912.S-ID.1.1: Represent data with plots on the real number line (dot plots, histograms, and box plots).
MAFS.912.S-ID.1.2: Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets.
MAFS.912.S-ID.1.3: Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers).

MAFS.8.SP.1: Investigate patterns of association in bivariate data
1.1: Construct and interpret scatter plots for bivariate measurement data to investigate patterns of association between two quantities. Describe patterns such as clustering, outliers, positive or negative association, linear association, and nonlinear association. 
1.2: Know that straight lines are widely used to model relationships between two quantitative variables. For scatter plots that suggest a linear association, informally fit a straight line, and informally assess the model fit by judging the closeness of the data points to the line.
	1.4: Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies in a two-way table. Construct and interpret a two-way table summarizing data on two categorical variables collected from the same subjects. Use relative frequencies calculated for rows or columns to describe possible association between the two variables.

MAFS.912.S-ID.2: Summarize, represent, and interpret data on two categorical and quantitative variables.
2.5: Summarize categorical data for two categories in two-way frequency table. Interpret relative frequencies in the context of the data (including joint, marginal, and conditional relative frequencies). Recognize possible associations and trends in the data.
MAFS.912.S-ID.2.6: Represent data on two quantitative variables on a scatter plot, and describe how the variables are related. 
a. Fit a function to the data; use functions fitted to data to solve problems in the context of the data. Use given functions or choose a function suggested by the context. Emphasize linear, and exponential models.
b. Informally assess the fit of a function by plotting and analyzing residuals.
c. Fit a linear function for a scatter plot that suggests a linear association.


Guiding Questions
	
1. How can statistics be used to compare sets of data?
2. How is math used in scientific inquiry?

Learning Objectives
	
1. Students will be able to plan and carry out an investigation pertaining to a specific question they have about their environment.
1. Students will be able to gather data using a sensor to answer the question.
1. Students will be able to use a variety of statistical analyses and graphs to draw conclusions about the data gathered.

Timeline
	
Estimated number of class periods: 2
Time per class period: 40 min

Teacher notes
	
Teacher should arrange teams of students dependent upon the number of sensors and ipads that are available. 

Teacher must allow time for students to plan the investigation (Day 1). It is recommended that the teacher talk with each group in case there are discrepancies in their plan. Teacher should provide assistance in formulating a plan that controls for as many variable as possible, provides enough data to come to a conclusion, etc.

When collecting data (Day 2), dependent upon teacher comfort level, students can capture data and export to Excel. If this is not possible, students will need to record their data from the sensor app in a chart on paper. Stop watches may be necessary if part of the plan is to record data at specified time intervals.

Students then will work with their data to perform numerical and graphical analyses of their data to answer their original question. 

It is up to the teacher how the groups will present their findings and if/how the teacher will grade the activity. Power points, posters, or using the lab document are all options dependent upon the time the teacher will allow. This lab could be used in conjunction with the students’ science classes and collaboration with the math teacher’s colleagues.
Skills and Practice
	
This lesson addresses the following STEM skills and practices:

Mathematical Practices
· Reason abstractly and quantitatively
· Model with mathematics
· Use appropriate tools strategically
· Look for and make sense of structure

Scientific and Engineering Practices
· Developing and using models
· Planning and carrying out investigations
· Analyzing and interpreting data
· Using mathematics, information and computer technology, and computational thinking
· Obtaining, evaluating, and communicating information

Required Material
	
Weather Sensor
IPads

Other (optional):
Other technology (Geogebra, Excel, Ti-84) 
Stop watches
Other materials as determined by each group

Documents:
Student Handout	
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