Lesson:  “Best Place, USA”

Author:  Carol Landis


Subject and Grade Level:  Science or mathematics; grades 5-12 (with modifications)

Topic:   Regional Climate Analyses, using Local Climatological Data Summaries from the National Weather Service

Goals:  To enhance analytical skills and to apply historic data to everyday decisions.

Objectives:  The student will be able to:

1) interpret graphed data correctly;

2) identify the X & Y axes of a graph and determine the range and units for each;

3) consider seasonal changes and determine the range of temperature and precipitation for a specific location;

4) identify the extremes for a dataset;
Scientific Inquiry:  Once completed, this initial data analysis activity can serve as a launch pad for further exploration into any of a variety of topics, such as:  physical factors that influence climate (percent of available sunshine to determine functionality of solar arrays, or windmills), similar effects of altitude and latitude, climate elsewhere in the world (geography connections), historic records of highs and lows (extremes) or severe weather events; how “normals”—30 year averages—have changed in the past century; considering climate data to define biomes; and/or predictions of climate change.

Suggested Research, Inquiry, or Problem Solving Question(s) as extensions from this activity:


1.  How are major cities in the Great Lakes area similar and different?  Do they all have the same climate?


2.  Compare the major U.S. coastal cities along the Pacific Ocean to determine what distinctions are made in defining their climate.


3.  Which of the U.S. cities listed in this activity did not have measurable snowfall in 2005?


4.  What kinds of international data are available to derive comparisons for these U.S. cities?


5.  If low humidity is important to you, which of these cities would have an average level below (X)?

Description of Process to be Used to Develop the Research, Inquiry or Problem-Solving Question(s):


Student interest will direct the energy of the students (whether in groups or individually) toward developing research questions that logically follow from this activity.

Description of Process to be Used to Develop the Answer(s) to the Research, Inquiry, or Problem-Solving Question(s) (Hypothesis):


Depending upon the nature of the research project, guidelines for independent research or small group efforts (Internet or NWS datasets) could be established to answer student-generated questions. Teachers should establish a reasonable time frame for completion of the study, provide suggestions or limitations for the available resources, and offer a rubric to guide student work. Showing an exemplary end-product is very helpful in eliciting quality work from the students.

Time Needed:  two 45-minute class periods (or one 80-minute block)

Chronological Description of the Lesson Activities:


a) Set the stage by presenting the scenario that the students have won a lottery where they can have $350,000 to build a house in or near any city in the United States, but they must agree to live in it for 30 years.  


*You may want to go over the key points of the graphed data with the group before instructing them to move to the area where you have set out the climagraph pages. For example, you might explain about the scales on the left and right sides (Y axe)s, the month abbreviations located between the graphs that apply to both the temperature and the precipitation graphs, the 3-letter “code” (which is a false code) that represents the real data for a city in the U.S., etc.


b) Give students a worksheet, an index card or small piece of paper, and the outline map of the U.S.A. The index card will be used for students to take notes, to categorize the cities as “ideal, OK, or unsuitable”. Instruct them to take a pen/pencil and the small paper/card and to move to stand in front of one of the graphs.  


c) Once each student is standing at a graph page, instruct the students to examine the data and determine if this city suits their preferences. They should number from 1-10 on their index card. For each graph page, instruct the student to  record the 3-letter code on the data page (in quotation marks) on their index card and to rate that citty as “ideal, OK, or unsuitable.” Then instruct the students to move to the right until you say “stop” (sort of like “musical chairs”). Students will need about a minute at each sheet to assess the data.  Continue this process for about 8 to 10 minutes (depending on your class period length).  


d) Students will select and use one of the data sheets, to answer some of the questions on their handout.  Note: Some students may not have found the “best” city by the end of the 5-6 minutes. At this point, it becomes a lottery.


*It can avoid some chaos if you let the students take the graph and return to their seat when they find a city that suits their preferences.  This will also ensure that the students will finish at different times (which may possibly be important when you help them identify the city they’ve chosen).

OR you can just call “time” and then instruct them to return to the graph of the city they most wanted to live in.  Obviously, some will not get the city they wanted.  This is a more chaotic and noisy way of letting the students choose which graph they will work from.


e) When the students have selected a graph, they return to their seat and begin to answer the questions on the student handout.  The items on the first page do not require that they know which city they have selected.  After some basic consideration of climate and lifestyle conditions, the students get to the point where they need to know which city they have.  


f) The teacher circulates around the room, assisting students who need help, noting significant differences between graphs, and prompting students to think about what the graphs mean.


g) As students complete the worksheet, ask them to “Think, Pair, Share” about other kinds of information they would want to know about their new city. Ask them about any information that surprised them, and/or what kinds of climate changes they might anticipate for this region. Brainstorm some ways to learn more or to link this information to other learning.

Extensions and Additional Teacher Notes:


a) Students can produce a report and/or poster or a travel brochure about the city they’ve chosen, describing the demographic, educational, recreational, and employment potential for that area.


b) Students can conduct research about similar locations in other countries.


c) Students can investigate the climate changes that are predicted for the city they’ve chosen and then see which graph would best represent those predicted changes.


d) Students can report on the most frequently used “green” modifications that would enhance their investment in building their home in the new location.

Assessment Plan:


a) Questioning individuals about their progress (“What does that mean?” “How did you determine this?” “What do you think might be some reasons why this is the case?” “Which average or total surprised you most?” “Where do you think this city is located?”


b) Individuals are expected to complete the student worksheet, unless you believe that students working in pairs would be more productive.


c) As a quick assessment, hand out a second graph and have the students complete a set of abbreviated questions about this data set. This lets you know if they were simply mimicking their neighbor or if they knew and understood what they were doing. 


d) Project a graph or dataset and call upon students randomly to ask what specific information on the graph indicates about that city (e.g. the height of the arch, the presence of the freezing line, the range of temperatures or the range of precipitation given, seasonality of precipitation, extremes, dates of previous highs and lows, etc.).

References and Sources:


National Weather Service (NWS) 


Local Climatological Data Summaries


Note: The map outline was adapted from USA Today.

Reflections on the Implementation of the Lesson:


The teacher needs to know the interpretive skills of the students. Some will be challenged by the lack of “sameness”.  Some may find it better to do it in pairs, rather than having each student analyze her/his own graph.  


This activity has applicability even at the 5th grade level, with enough guidance. A simpler worksheet could be made to address fundamental graphing skills.  Students could also use the latitude and longitude information as a mapping activity (if they are not given the USA Today map with the numbers.)

National Science Education Standards:

Grades K-4:  Primarily:  Change, constancy, and measurement

Content Standard C: Organisms and Environments

Content Standard F: Changes in Environments

Grades 5-8:  

Content Standard F: Populations, resources, and environments
Content Standard G: Nature of Science

Grades 9-12:

Content Standard A: Understandings about Scientific Inquiry

Content Standard G: Nature of Scientific Knowledge

