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Lesson Title: 
Investigating Pollution and Establishing Environmental Stewardship

Grade Levels: 6th – 12th

Purpose/Overview:
Embedded within the Oklahoma Academic Standards for Social Studies is an opportunity to engage students in real-world problem solving. In this lesson, students will utilize this opportunity by applying the Geo-Inquiry process to investigate the impact of trash pollution on their campus or another selected site. In follow-up activities, students will explore the meaning of environmental stewardship through recycling practices and career exploration. Any part of this lesson can be adapted to best fit students’ needs and this activity includes cross-curricular opportunities which meet standards in English Language Arts, Mathematics, and Science.

National Geography Standards from Geography for Life Geographic Elements & Standards:
https://www.nationalgeographic.org/standards/national-geography-standards/
Standard 1: How to use maps and other geographic representations, geospatial technologies, and spatial thinking to understand and communicate information.
Standard 3: How to analyze the spatial organization of people, places, and environments on Earth’s surface.
Standard 14: How human actions modify the physical environment.
Standard 16: The changes that occur in the meaning, use, distribution, and importance of resources.
Standard 18: How to apply geography to interpret the present and plan for the future.

Oklahoma Academic Standards for the Social Studies:
https://sde.ok.gov/sites/default/files/documents/files/Oklahoma%20Academic%20Standards%20for%20Social%20Studies%208.26.19.pdf
6.1.4 Integrate visual information and develop the skill of mental mapping of the political and physical features of Earth’s surface in order to organize information about people, places, and environments.
6.1.5/7.1.6 Describe and analyze the role of geographic factors on current events and issues.
6.4.4 Analyze environmental challenges of each region.
[6/7].4.6 Describe the role of citizens as responsible stewards of natural resources and the environment.
7.4.4 Evaluate the effects of human modification of and adaptation to the natural environment through transformation caused by agriculture, the use of modern irrigation methods, industry, demand for energy, and urbanization.
8.3.10 Describe the responsibilities of United States citizens such as:
E. Obeying laws
E.4.2 Explain how people’s own self-interest, incentives, and disincentives influence market decisions.
OKH.6.9 Examine ongoing issues including immigration, criminal justice reform, employment, environmental issues, race relations, civic engagement, and education.
USG.3.3 Summarize and explain the relationships and the responsibilities among national, state, tribal, and local governments.
WG.6.2 Evaluate the impact of industrialization and government policies of both market and command economic systems on the availability and use of natural resources, environmental concerns, and sustainable development.
WH.6.2 Examine contemporary issues that impact the new global era such as
D. environmental issues

Oklahoma Academic Standards for English Language Arts:
https://sde.ok.gov/sites/default/files/documents/files/2021%20Oklahoma%20Academic%20Standards%20for%20English%20Language%20Arts.pdf 
[6/7/8].1.L.1 Students will actively listen using agreed-upon discussion rules, recognizing verbal and nonverbal cues while maintaining social awareness and responding accordingly.
6.1.S.1 Students will work effectively and respectfully in diverse groups by sharing responsibility for collaborative work and recognizing individual contributions.
6.1.S.3 Students will give formal and informal presentations in a group or individually, organizing information and determining the purpose, content, and form to suit the audience.
6.2.W.[1-5] Students will engage in a routine and recursive process that may include prewriting, drafting, revising, editing, and publishing.
[6/7/8].4.W.1 Students will use precise, grade-level vocabulary in writing to clearly communicate ideas.
6.6.R.1 Students will use their own viable research questions to gather information about a topic.
6.6.R.2 Students will record and organize information from various primary and secondary sources.
6.6.R.3 Students will determine the relevance and reliability of the information gathered.
[6/7/8].6.W.1 Students will formulate and refine a viable research question.
[6/7].7.W Students will create multimodal content (i.e., alphabetic, aural, visual, gestural and/or spatial) that effectively communicates ideas for an intended audience.
Standards Met with the second Simplification exercise: 
6.3.W.2; 6.3.W.3; 6.5.W.[1-11]; [6/7].6.W.2; 6.6.W.4



Oklahoma Academic Standards for Science:
https://sde.ok.gov/sites/default/files/Oklahoma%20Academic%20Standards%20for%20Science%20Final%2009.26.22%20with%20Grammatical%20Edits.pdf 
7.PS1.3 Gather and make sense of information to describe that synthetic materials come from natural resources and impact society.
7.ESS3.1 Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s mineral, energy, and groundwater resources are the result of past and current geoscience processes.
7.ESS3.3 Apply scientific principles to design a method for monitoring and minimizing human impact on the environment.
7.ESS3.4 Construct an argument supported by evidence for how increases in human population and per-capita consumption of natural resources impact Earth’s systems.

Oklahoma Academic Standards for Mathematics:
https://sde.ok.gov/sites/default/files/2022%20OAS-M%20FINAL.pdf
6.N.1.3 Explain that a percent represents parts “out of 100” and ratios “to 100.”
6.N.1.4 Determine equivalencies among fractions, mixed numbers, decimals, and percents.
7.D.1.1 Design simple experiments, collect data, and calculate measures of center (mean, median, and mode) and spread (range and interquartile range). Use these quantities to draw conclusions about the data collected and make predictions.
S.Q.3.1 Determine whether categorical or quantitative data is appropriate to answer a statistical question.
S.DC.1.1 Distinguish between sample surveys, experiments, and observational studies.
S.DA.1.2 Select and create an appropriate display (e.g., dot plots, histograms, box plots) for univariate data.
S.IR.1.3 Develop inferences or predictions to construct resulting decisions or recommendations.
S.IR.1.4 Create and evaluate recommendations for areas of future research.
S.IR.3.1 Evaluate strengths and weaknesses in the studies or methods used to generate data.

Geographic Themes:
Location: This lesson is applicable to any location where waste management practices could be improved.
Place: The physical and human characteristics that impact the volume and type of waste and how this waste can be managed according to local environmental and economic conditions.
Movement: How and where waste is generated initially, and how this waste is transported by human and/or natural means.
Human-Environment Interaction: Students explore the impact of human waste from local to global scales.
Region: How waste collection and recycling practices differ depending on both physical and cultural regional characteristics.

Objectives:
	1. What key topic/issue(s) is/are associated with this lesson/unit?
Students will demonstrate knowledge of geographic skills by connecting a local source of pollution to its impact on a global scale.
2. What should students know after this lesson/unit?
Students will assess the severity of waste pollution on their school campus through the Geo-Inquiry process. Students will analyze data to identify areas of improvement regarding waste disposal on campus.
3. How will students apply this lesson/unit content? 
Students will create and present an action plan towards a goal of environmental stewardship to school staff, peers, community members, and/or potential stakeholders.

Materials and Prep:
	Teacher:
· Trash and its Impact slideshow
· Geo-Inquiry Trash Impact slideshow
· Geo-Inquiry Question Template
· Geo-Inquiry Waste and Recycling Survey
· Scaffolded Analysis Questions worksheet
	Students:
· Paper
· Writing Utensil
· Chromebook, iPad, other technology device (optional, see Procedure Step #5)

Time Frame:  Five to seven class periods; some days may be combined depending on pace of completion

Procedures:
Day 1 & 2 – Introduction to the Topic and Geo-Inquiry Process
1. Introduce students to waste pollution and the impact it has on a local and global scale. See the Trash and its Impact slideshow for guidance. You may edit the slides to fit your preference.

2. Present to students the Geo-Inquiry question regarding trash disposal and environmental stewardship. See the Geo-Inquiry Question Template below and the Geo-Inquiry Trash Impact presentation for guidance. You may modify the question and presentation to best fit your students’ interests.
[bookmark: _heading=h.f3tgqx63ij5z]Geo-Inquiry Question Template
How can waste disposal practices at [INSERT SITE NAME] reflect environmental stewardship?
	
Day 2 & 3 – Brainstorming
3. Ask students to brainstorm what they need to know to determine the amount of trash their selected site produces. If students are struggling, ask them to consider the trash your campus produces, and when and where it accumulates.

4. Before collecting data, make sure to notify your school’s administration of the project and data collection plan. They may comment on potential safety hazards or other issues and offer suggestions.

5. Ask students to brainstorm how they will collect the data they need to determine the amount of trash their site produces.  If students are struggling, guide them to consider where they can observe trash accumulation, what time they can observe this, and how to best document their observations. This step connects thinking about the data to developing a data collection plan. It may seem redundant, but can help students connect the dots.

6. Direct students to develop a plan for collecting their data. They will need to consider the type of data, means of collecting it, designating areas for collection, and assigning collection duties.

Sample data collection plan (from Moore West Junior High students):
· Types of Trash – plastic, paper, aluminum cans, candy wrappers/chip bags/“shiny wrappers”, wood (pencils), food waste, cardboard
· Type of Data – Quantitative – counting trash total, counting types of trash; Qualitative – surveys, typed observations of throwing trash away, taking photos of trash
· Means of Collecting – Use an iPad to type observations, collect surveys (Google Forms is recommended due to the graphs it automatically generates), count types of trash (using RapidTables’ Click Counter), count trash totals (again using RapidTables’ Click Counter), and take photos of trash. The Geo-Inquiry Waste and Recycling Survey can be used as a template, but the teacher and students may need to adjust the questions to fit their school’s unique situation.
· Designating Areas for Collection – Students sit near or in-sight of trash bins to collect data during the school’s three lunch periods. (If your class is not during a lunch period, consider asking students to collect data at lunch on their own.)
· Assigning Collections Duties – Split the class into groups of around five people. The teacher may lower group sizes if desired, but larger groups can better adapt if students are absent on the data collection and analysis day. Each person in the group is responsible for one trash bin location. If students are absent, quantitative students could take over both counts, and qualitative students could help take photos or surveys. 
· Notes – Extroverted students who participated at Moore West Junior High loved the idea of collecting surveys in pairs. Introverted students did really well counting with the Click Counter page. 
	
7. After students have finalized their data collection plan, ask them to demonstrate the process using props if needed. (Students can use textbooks as iPads to demonstrate surveying and taking photos and paper to demonstrate counting and observing.) This will help to identify any issues that should be addressed before conducting field work. Adjust as needed.

Day 4 – Data Collection
8. Monitor students as they implement the data collection process they created.

Tip: Ask various staff members to help observe areas designated for collection. Also be sure lunch monitors are aware of what students are doing. Contact okage@ou.edu if you need guidance or support on your project.

Day 5 – Data Analysis
9. Direct students to compile their data into one database before analyzing their data.

Example: Create a shared folder and share the link with your students. Moore West Junior High students who took photos uploaded them to the folder and created a subfolder specifically for photos. Students who were responsible for counting combined their numbers and typed totals onto a Word document they uploaded to the shared folder. Survey data was collected through Google Forms. However, the teacher will need to grant access to students for them to view the results. Students who typed observations can place them into one Word document and then create a word cloud to identify repeated terms and phrases.

10. Provide students time to analyze the data. You may need to guide students through the analysis process by looking at a few examples. While they have referenced readings, charts, graphs, maps, etc. in class previously, they may struggle to make sense of their own data. It may be helpful for students to use the Scaffolded Analysis Questions worksheet to make more sense of their data.

 	Day 6 – Plan of Action
11. Present to students the Can you recycle it? Activity to demonstrate the gaps in knowledge students might have regarding best recycling practices.

12. Discuss with students how they think waste disposal on campus could be improved. Recall with them the term environmental stewardship. With any potential improvements they identify, ask students to brainstorm ideas that connect back to environmental stewardship. Allow time to share ideas while the teacher or a student volunteer writes them down. Poll students on which improvement they would like to make a project goal.

13. Discuss with students how they want to achieve their project goal. Make sure someone is writing down each idea.

14. Ask students how they want to present their data collection process, findings, project goal, and steps to achieve the goal. This could be a slideshow, video, infographic, poster board, etc.

Day 7 – Presentation of Geo-Inquiry Project
15. Designate a day and time for students to present their Geo-Inquiry project. Encourage parents/guardians, community members, staff, and anyone who supported the process to attend.  This is mentioned in the Geo-Inquiry Trash Impact Slideshow.

Day 8 – Careers in Recycling (optional)
To encourage continued action as environmental stewards, the teacher may complete the Exploring Careers in Waste Management lesson (https://okageweb.org/new-blog/waste-management-careers). This activity is designed to show students that they can continue to make a difference by choosing a career in the world of recycling and waste management. In this exercise students will explore future career paths they may never have known existed.


Assessment Options:
Below please find suggested assessments to complete throughout the project:
	Day 1 & 2: Introduction to Topic and Geo-Inquiry Process
· Prompt students to answer short questions as you move through the Trash and its Impact slideshow to gauge understanding of terms and trash disposal process.
· Quiz students on vocabulary terms and waste disposal processes.

Day 2 & 3: Brainstorming
· Ask students to categorize the types of data they propose to collect as quantitative or qualitative. 
· Prompt students to compare and contrast the Geo-Inquiry process with the scientific method.
Day 4: Data Collection
· Distribute a brief survey which asks students how their data collection process went. They can share interesting moments, issues they encountered, and what they hope to find out in the next step.
· Create a mental map of their data collection process.
Day 5: Data Analysis
· Prompt students to write a 1-2 page report summarizing their data analysis procedures and results.
· Hold a class discussion that requires each student to speak on their collection, analysis, and findings.
Day 6: Plan of Action
· As a final project grade, ask students to present on how they used the Geo-Inquiry process to develop their plan of action.
· Reflect on the project by conducting an open discussion as a class or collect short written responses.

Extension and Enrichment/Simplification:
	Extension and/or Enrichment
· Instruct students to research a particular good from its raw material(s) to the final product. Ask them to determine the amount of energy used during each step of the process. At the end, have them research how much energy could be saved if the production of the good included recycled materials. Ask them to consider how long this product will be used before it is discarded, and in what way it can or will likely be disposed of.  
· Ask students to research additional examples of environmental stewardship.
· Ask students to identify local water sources and follow the potential path of a water bottle to the nearest ocean.
· Encourage students to take photos of plastic pollution where they least expect to see it and share it with the class.
· Ask students to document the project highlights on video and use the footage to create a one-minute video for the National Geographic Slingshot Challenge for a chance to win cash prizes. Contact okage@ou.edu if you have students 13-18 years of age who would like to participate. More information about the Slingshot Challenge is available here (https://www.nationalgeographic.org/society/projects/slingshot/).
[bookmark: _Simplification]Simplification
· To reduce the amount of time required, the teacher could provide the Geo-Inquiry question using the template, preselect the types of trash and data the students will collect, places they will collect data, and assign groups.
· Create a cross-curricular assignment with ELA to write a report including the project’s goal(s), steps, and results. Students may elect to write letters and/or emails to local potential stakeholders. If any letters or emails will be distributed to local officials, the teacher should conduct a final review to check for correct spelling, grammar, and punctuation. 

Resources:
Oklahoma Green Schools
https://okgreenschools.org/
 
Oklahoma Alliance for Geographic Education (OKAGE)
https://okageweb.org/
 
Research your local waste management facilities, landfills, and recycling centers 
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