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STEM Curriculum Planning Guide 
  

This instructional design guide serves as the template for the design and development of STEM units of 
instruction at the Dayton Regional STEM Center in Dayton, Ohio. The guide is anchored to the STEM 
Education Quality Framework also developed at the Dayton Regional STEM Center.

STEM Unit Title Eco-Park Design

Economic Cluster Environmental Engineering

Targeted Grades 4 and 5

STEM Disciplines Science, Technology, Engineering, and Mathematics

Non-STEM  
Disciplines 

English Language Arts, Social Studies, and Physical Education

a. Acknowledgement of Support. Unless otherwise provided in the grant, the grantee is responsible for assuring that an acknowledgment of NSF support is made:

(i) in any publication (including Web pages) of any material based on or developed under this project, in the following terms: 

"This material is based upon work supported by the National Science Foundation under Grant No. EEC - 1009607." 

(ii) NSF support also must be orally acknowledged during all news media interviews, including popular media such as radio, television and news magazines. 

b. Disclaimer. The awardee is responsible for assuring that every publication of material (including World Wide Web pages) based on or developed under this 
award, except scientific articles or papers appearing in scientific, technical or professional journals, contains the following disclaimer: 

"Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the 
views of the National Science Foundation." 

c. Copies for NSF. The grantee is responsible for assuring that the cognizant NSF Program Officer is provided access to, either electronically or in paper form, a 
copy of every publication of material based on or developed under this award, clearly labeled with the award number and other appropriate identifying 
information, promptly after publication. 

The electronic template is copyrighted to Dayton Regional STEM Center.  No permission has been granted for template reproduction.  However, lesson contents 
may be reproduced and attributed to Dayton Regional STEM Center free of charge.
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Section I: STEM Unit Overview

Unit Overview In this unit, student design teams create a plan for an Eco Park that achieves multiple goals for their client, 
International Association of Athletic Federations (IAAF). Students gain knowledge about the ecology of various 
ecosystems and explore both positive and negative ways in which humans impact the environment. They brainstorm 
solutions for reducing detrimental effects when designing their parks. While design the eco-park, students must focus 
on sustainability, minimizing negative environmental impacts, and promoting active lifestyles. Students teams 
construct 3D and topographic maps that require knowledge of the coordinate system, metric conversions, area, and 
accurate measurement. Finally, students demonstrate their understanding through the creation of informative field 
guides in addition to the park maps.

Essential Question How can we design a multi-purpose park for people with features that: either minimize detriment to the environment 
or directly benefit the environment; promote healthy, active lifestyles; and inspire appreciation of nature?

Enduring 
Understanding

1.  Humans create solutions to a problem that sometimes create new problems or have unintended consequences. 
2.  Organisms have adapted structurally and/or behaviorally to meet their needs in a particular ecosystem. 
3.  In ecosystems, living and non-living things interact. A change to one or more parts of an ecosystem often results in 
     direct and indirect effects on other parts. 
4.  Contour maps are two-dimensional representations of three-dimensional landscapes indicating elevation heights  
     and land slopes.

Engineering  
Design Challenge 

The International Association of Athletics Federations (IAAF) has hired you to be part of a design team for a new 
IAAF mountain racing course. IAAF would like to expand to include Youth courses at various locations around the 
United States. These new courses will be a distance of 5 kilometers and increase 500 meters in elevation. IAAF is not 
only concerned with sports competitions, but has also launched its own Green Project, which focuses on 
environmental protection.  
 
In addition to creating the mountain racing course and implementing the 
Green Project, the IAAF wants to promote healthy, active lifestyles and an appreciation for nature. In order to achieve 
all of these goals, the association has decided that each of the new racecourses will be placed inside of an Eco Park. 
 
Your task is to design an eco-park that meets the IAAF’s goals.  You will accomplish this by engaging in the 
engineering design process with other members on your design team. The design must include at least four 
environmentally friendly features that either reduces detriment to the environment or directly benefits the 
environment. To attract people to the park and promote healthier lifestyles, your plans must also include other 
activities that visitors can engage for exercise besides running.  
 
Key features and attractions of your park design will be represented in both a three-dimensional and a two-
dimensional map. To encourage appreciation of nature and educate visitors about the ecosystem, you will create a 
field guide that includes information on the plant and animal life in the park.  All of your team’s work will be presented 
to IAAF’s Board of Directors at the end of the unit.

Time and Activity 
Overview Day Time 

Allotment Actvities

1 50 minutes Pre-Test 
Engineering Design Challenge Introduction

2 50 minutes KWL 
Environmental Friendliness Research

3 50 minutes Team Researches Assigned Ecosystem

4 50 minutes Individual Brainstorming and Sketches
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5

150 minutes 
(can be broken 
up into multiple 
days)

Team Design and  
3-D Map Creation

6 50 minutes Continue 3-D Map Creation

7 100 minutes Maps and Field Guide

8 50 minutes Debriefing  
Post-Assessment

Pre-requisite 
Knowledge & Skill

Regarding mathematics, students should be able to: 
- graph and identify ordered pairs 
- perform scale conversions 
- calculate and estimate areas 
- measure in centimeters and millimeters 
 
While prior knowledge of the following science concepts and skill is not essential for 
success with the unit, it might be helpful if students have familiarity with: 
- components of an ecosystem 
- interpreting food webs and food chains 
- general survival needs for plants and animals
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Academic Content Standards

Add Standard Mathematics  

Grade/Conceptual 
Category 5

Domain Geometry

Cluster Graph points on the coordinate plane to solve real-world and mathematical problems.

Standards Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and 
interpret coordinate values of points in the context of the situation

Add Standard English Language Arts

Grade 4

Strand Writing Standards K-5

Topic Text Types and Purposes

Standard

2. Write informative/explanatory texts to examine a topic and convey ideas and information 
clearly. 
   a. Introduce a topic clearly and group related information in paragraphs and sections; include formatting (e.g.,   
       headings), illustrations, and multimedia when useful to aiding comprehension. 
   b. Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related 
to the topic. 
   c. Link ideas within categories of information using words and phrases (e.g., another, for example, also, because). 
   d. Use precise language and domain-specific vocabulary to inform about or explain the topic. 
   e. Provide a concluding statement or section related to the information or explanation presented.
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Add Standard English Language Arts

Grade 5

Strand Writing Standards K-5

Topic Text Types and Purposes

Standard

2. Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 
    a. Introduce a topic clearly, provide a general observation and focus, and group related information logically;    
         include formatting (e.g., headings), illustrations, and multimedia when useful to aiding comprehension. 
    b. Develop the topic with facts, definitions, concrete details, quotations, or other information and examples related  
        to the topic. 
    c. Link ideas within and across categories of information using words, phrases, and clauses (e.g., in contrast,  
        especially). 
    d. Use precise language and domain-specific vocabulary to inform about or explain the topic. 
    e. Provide a concluding statement or section related to the information or explanation presented.

Add Standard Social Studies

Grade 4

Theme Ohio in the United States

Strand (pk-8 
only) Geography

Topic Spatial Thinking and Skills

Content Standard A map scale and cardinal and intermediate directions can be used to describe the relative location of physical and 
human characteristics of Ohio and the United States.

Add Standard Social Studies

Grade 4

Theme Ohio in the United States

Strand (pk-8 
only) Geography

Topic Human Systems

Content Standard People have modified the environment since prehistoric times. There are both positive and negative consequences for 
modifying the environment in Ohio and the United States.
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Add Standard Social Studies

Grade 5

Theme Regions and People of the Western Hemisphere

Strand (pk-8 
only) Geography

Topic Spatial Thinking and Skills

Content Standard Globes and other geographic tools can be used to gather, process and report information about people, places and 
environments. Cartographers decide which information to include in maps.

Add Standard Social Studies

Grade 5

Theme Regions and People of the Western Hemisphere

Strand (pk-8 
only) Geography

Topic Human Systems

Content Standard Variations among physical environments within the Western Hemisphere influence human activities. Human activities 
also alter the physical environment.
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Add Standard Science

Grade 4

Theme Interconnections within Systems

Topic Earth’s Living History

Content Standard

Changes in an organism’s environment are sometimes beneficial to its survival and sometimes harmful. 
- Ecosystems can change gradually or dramatically. When the environment changes, some plants and animals  
  survive and reproduce and others die or move to new locations. An animal’s patterns of behavior are related to the  
  environment. This includes the kinds and numbers of other organisms present, the availability of food and  
  resources, and the physical attributes of the environment. 
 
Ecosystems are based on interrelationships among and between biotic and abiotic factors. Ohio has experienced 
various weather patterns. Some parts of Ohio hosted glaciers and other parts of Ohio were submerged with water. 
Ecosystems can change rapidly (e.g., volcanoes, earthquakes, or fire) or very slowly (e.g., climate change). Major 
changes over a short period of time can have a significant impact on the ecosystem and the populations of plants 
and animals living there. The changes that occur in the plant and animal populations can impact access to resources 
for the remaining organisms, which may result in migration or death. The fossil record provides evidence for changes 
in populations of species. 
 
Researching and investigating specific areas in Ohio (e.g., Cedar Bog, Lake Erie, Hocking Hills, Ceasar Creek, 
Kellys Island) via field studies, virtual field trips or other references must be used to explore the relationships 
between previous environments, changes that have occurred in the environments and the species that lived there. 
 
Note: Grade 4 ES focuses on changes to Earth’s surface due to erosion, deposition of soil, rock sediment, flooding, 
volcanoes and earthquakes that can be taught along with this content.
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Add Standard Science

Grade 5

Theme Interconnections within Systems

Topic Interconnections within Ecosystems

Content Standard

Organisms perform a variety of roles in an ecosystem. 
Populations of organisms can be 
categorized by how they acquire energy. 
Food webs can be used to identify 
the relationships among producers, 
consumers and decomposers in an 
ecosystem. 
 
The content statements for fifth-grade life science are each partial components of a larger concept. The parts have 
been isolated 
to call attention to the depth of knowledge required to build to one of biology’s foundational theories: dynamic 
relationships 
within ecosystems. It is recommended that the content statements be combined and taught as a whole. For example, 
it is 
important that the ecological role of organisms is interwoven with a clear understanding that all living things require 
energy. 
 
Plants and some microorganisms are producers. They are the foundation of the food web. Producers transform 
energy from the 
sun and make food through a process called photosynthesis. Animals get their energy by eating plants and other 
animals that 
eat plants. Animals are consumers and many form predator-prey relationships. Decomposers (primarily bacteria and 
fungi) are 
consumers that use waste materials and dead organisms for food. Decomposers also return nutrients to the 
ecosystem. 
 
One way ecosystem populations interact is centered on relationships for obtaining energy. Food webs are defined in 
many ways, 
including as a scheme of feeding relationships, which resemble a web. This web serves as a model for feeding 
relationships of 
member species within a biological community. Members of a species may occupy different positions during their 
lives. Food 
chains and webs are schematic representations of real-world interactions. For this grade level, it is enough to 
recognize that food 
webs represent an intertwining of food chains within the same biological community. See the next content statement 
for details 
on grade-appropriate food webs. 
 
Organisms have symbiotic relationships in which individuals of one species are dependent upon individuals of 
another species 
for survival. Symbiotic relationships can be categorized as mutualism where both species benefit, commensalism 
where one 
species benefits and the other is unaffected, and parasitism where one species benefits and the other is harmed. 
 
Investigations of locally threatened or endangered species must be conducted and include considerations of the 
effects of 
remediation programs, species loss and the introduction of new species on the local environment.
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Add Standard Science

Grade 4

Theme Interconnections within Systems

Topic Earth's Surface

Content Standard

Earth’s surface has specific characteristics and landforms that can be identified.  
- There are many different processes that continually build up or tear down the surface of Earth. These processes   
   include erosion,  deposition, volcanic activity, earthquakes, glacial movement and weathering. 
 
Beginning to recognize common landforms or features through field investigations, field trips, topographic maps  
remote sensing data, aerial photographs, physical geography maps and/or photographs (through books or virtually)  
are important ways to understand the formation of landforms and features. Common landforms and features include 
streams, deltas, floodplains, hills,  mountains/mountain ranges, valleys, sinkholes, caves, canyons, glacial features, 
dunes, springs, volcanoes and islands. 
 
Connecting the processes that must occur to the resulting landform, feature or characteristic should be emphasized. 
This can be demonstrated through experiments, investigations (including virtual experiences) or field observations. 
Technology can help illustrate specific features that are not found locally or demonstrate change that occurred (e.g., 
using satellite photos of an erosion event such as flooding).

Add Standard Science

Grade 4

Theme Interconnections within Systems

Topic Earth's Surface

Content Standard

The surface of Earth changes due to erosion and deposition.  
- Water, wind and ice physically remove and carry (erosion) rock, soil and sediment and deposit the material in a new 
   location. 
- Gravitational force affects movements of water, rock and soil. 
 
Erosion is a process that transports rock, soil or sediment to a different location. Weathering is the breakdown of 
large rock into smaller pieces of rock. Erosion is what carries the weathered material to a new location. Gravity plays 
an important role in understanding erosion, especially catastrophic events like mass wasting (e.g., mudslides, 
avalanches, landslides) or flooding. 
 
Erosion is a “destructive” process and deposition is a “constructive” process. Erosion and deposition directly 
contribute to landforms and features formation that are included in grade 4. Topographic maps and aerial 
photographs can be used to locate erosional and depositional areas in Ohio. Surficial geology maps also can 
illustrate the patterns of glacial erosion and deposition that have occurred. Field trips and field investigations (may be 
virtual) are recommended as erosional and depositional features that can be seen locally or within the state can help 
to connect the concept of erosion and deposition to the real world.
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Add Standard Science

Strand

Course Content

Content 
Elaboration

Add Standard Fine Arts

Grade

Subject

Standard

Benchmark

Indicator

Add Standard Technology

Grade

Standard

Benchmark

Indicator
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Assessment 
Plan

What evidence will show that students have acquired the enduring understandings 
for this STEM unit?

Performance Task, 
Projects  

 

- map sketches 
- topographic map 
- 3D contour map 
- field guide

Quizzes, Tests, Academic 
Prompts 

 

- pre/post test

Other Evidence (e.g. 
observations, work 
samples, student artifacts, 
etc.) 

 

- observation and informal questioning 
- exit slips 
- video discussion questions 
- park research  
- ecosystem research

Student Self- Assessment 

 

- self grading using project rubrics
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Technology 
Integration ADISC Technology Integration Model*

Type of Integration Application(s) in this STEM Unit

A

Technology tools and resources 
that support students and teachers 
in adjusting, adapting, or 
augmenting teaching and learning 
to meet the needs of individual 
learners or groups of learners.

Collaborative Presentation Programs (i.e., Google Docs)

D

Technology tools and resources 
that support students and teachers 
in dealing effectively with data, 
including data management, 
manipulation, and display.

Calculator 
Camera (optional)

I

Technology tools and resources 
that support students and teachers 
in conducting inquiry, including the 
effective use of Internet research 
methods.

Students will use multiple web sites to research about their 
assigned ecosystem and environmentally friendly park 
features.

S

Technology tools and resources 
that support students and teachers 
in simulating real world 
phenomena including the modeling 
of physical, social, economic, and 
mathematical relationships. 

3-D and Topographic Maps 
Video Clips 
Simulations

C

Technology tools and resources 
that support students and teachers 
in communicating and 
collaborating including the 
effective use of multimedia tools 
and online collaboration.

Students can use Publisher or Word to create their field guides. 
A team wiki could be set up to facilitate and organize the 
student's research.

*The ADISC Model was developed by James Rowley PhD, Executive Director of the Institute 
for Technology-Enhanced Learning at the University of Dayton
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Career Connections Career Description

Landscape Architect: 
A landscape architect blends engineering art and a love of  
nature to determine the best arrangement of roads and  
buildings, design walkways in natural parks, plan rooftop  
gardens, add features to green space; such as skateboard  
parks, while preventing flooding and capturing rainwater,  
while at the same time beautifying cities. This process  
involves planning, analyzing, and designing a site. They  
must collaborate with environmental scientists, civil  
engineers, and other professionals. (http://sciencebuddies.com/ 
science-fair-projects/science-engineering-careers/ 
CE_landscapearchitect_c001.shtml?From=testb).

Environmental Engineer: 
An environmental engineer applies science and  
engineering principles to improve air, water, and natural  
resources. They conduct hazardous waste surveys to help  
protect these resources, address public health issues, and  
ensure environmental stainability. (http://en. 
wikipedia.org/wiki/Environmental_engineering; http:// 
www.indeed.com/salary/Environmental-Engineer.html).
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Section II: STEM Lesson Plan 

Title of Lesson Day 1: Eco Park Design Introduction and Overview

Time Required 50 minutes

Materials Appendix A: Pre/Post-Test (one per student) 
Appendix B: Pre/Post-Test (one per teacher) 
Appendix C: Landscape Architecture Video Responses (one per student) 
Appendix D: Team Career Roles (one per team) 
Appendix E: Engineering Design Challenge (one per student) 
Appendix F: 3-D & Topographic Maps - Rubric (one per students) 
Appendix G: Field Guide Rubric (one per students) 
Video: "Eddie George on Careers in Landscape Architecture" (2m49s):  
    https://www.youtube.com/watch?v=N6VAIuVVL3k 
Video: "Zoo Jobs: Meet a Landscape Architect" (6m12s): https://youtu.be/3tJkOjXqQQM 
3-D Map & Topographic Map Rubric, Appendix I (one per student) 
Field Guide Research, Appendix J (one per student) 
Large chart paper pad and marker or interactive white board (optional) 

Objectives Students will explore the career of landscape architecture, and the describe process used for planning and 
designing outdoor space. 
 
Students will identify what they know about eco-friendly spaces and what they want/need to know for the 
engineering challenge. 

Instructional 
Process

1.   Administer the Pre-Test.  
2.   Place student into teams consisting of 4-5 students each.   
3.   Allow time for them to quickly assign team careers. 
3.   Instruct students to complete the Video Response handout as they view the following two videos:  
      "Eddie George on Careers in Landscape Architecture" https://www.youtube.com/watch?v=N6VAIuVVL3k     
      "Zoo Jobs: Meet a Landscape Architect" (6m12s): https://youtu.be/3tJkOjXqQQM  
4.   Facilitate a whole class discussion using the regarding their video responses. 
5.   Provide an overview of the unit's engineering design challenge. Briefly go over the rubrics with students so  
      they become familiar with the requirements and expectations for each product. Encourage students to place  
      the rubrics in a safe place and use them each day to guide their thinking, assess their work, and check their  
      progress. 
6.   If students are unfamiliar with the engineering design process, take time to discuss its component steps and   
      the creative nature of the process, as well as the fact that students will likely have to go back and forth  
      between steps multiple times. It would be helpful for students to have a visual to reference such as a poster  
      or handout.  
      (If you are unfamiliar with the details of the process, visit http://www.daytonregionalstemcenter.org.) 
 

Differentiation Modify the pre-test as necessary based on individual student needs.   
Analyze pre-test results and use them as a guide for modifying the remainder of the unit as needed.
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Assessments Appendix A: Pre/Post-Test (one per student) 
Appendix C: Landscape Architecture Video Responses 
Class Discussion
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Section II: STEM Lesson Plan 

Title of Lesson Day 2: Environmental Friendliness and Park Research

Time Required 50 minutes

Materials Appendix H: Eco-Friendly Parks KWL Chart (one per student) 
Appendix I: Environmental Friendliness Team Research (one per student) 
Appendix N: Additional Resources (optional, one per student as needed) 
Devices with internet access (one per pair or team students) 
Assortment of Books on Ecosystems and Biomes

Objectives Students will discuss environmental engineering and landscape architecture career fields. 
Students will identify various ecosystem services and ways in which humans interfere with these services. 
Students will identify how park designs could help and/or hurt the environment.

Instructional 
Process

1.   Handout the Eco Friendly Parks KWL Chart and instruct students to independently fill in the "K" and "W"  
      sections. 
2.   Ask students to share their knowledge and questions in a whole group discussion, and record  
      their responses on a large KWL chart.  Display and refer to the chart for the remainder of the unit. 
3.   Assign Environmental Friendliness Team Research. This could be completed using the jigsaw method,  
      together as a team, divided among team members, and then shared out, etc. 
4.   For the remainder of the class, have students research park designs, environmentally friendly parks, and  
      general environmentally friendly practices. Prior to this, it is recommended that the class quickly brainstorm  
      helpful search terms (e.g., eco park, environmentally friendly park, sustainable parks, general  
      environmentally friendly actions, protect the environment, etc.).   
      Suggest to students that it may be helpful to learn about environmentally unfriendly parks so they know what  
      to avoid. Students should record notes on ideas they might like to use on the second page of the Appendix I:  
      Environmental Friendliness Team Research. Remind students to record sources for any new ideas and  
      information and to look at the rubric expectations for the field guide.

Differentiation Provide cloze notes of the Environmental Friendliness Research handout if needed by particular students.

Assessments Appendix H: Eco-Friendly Parks KWL Chart  
Appendix I: Environmental Friendliness Team Research
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Section II: STEM Lesson Plan 

Title of Lesson Day 3: Team Ecosystem Research

Time Required 50 minutes

Materials Appendix J: Team Ecosystem Research (one per student) 
Devices with Internet Access (minimum of 1 per team) 
Index Cards (one per student) 
Graph Paper (one per student, at least) 
Assortment of Books Regarding Types of Ecosystems and Biomes

Objectives Students will be able to identify characteristics of an assigned ecosystem including climate, geographic 
landforms, and plant and animal life.

Instructional 
Process

1.   Handout one index card to each student. Instruct them to answer one or both of the following questions on  
      the index card as an entrance slip):  
      A.   Which ecosystem service do you think is most important? Why?  
      B.   Which ecosystem service do you think humans interfere with the most? Why?  
2.   Distribute the Team Ecosystem Research handout and assign each team an ecosystem, such as: 
      wetlands, desert, deciduous forest, prairie,  tropical rainforest, taiga, or tundra, etc.  
3.   Allow student teams time to research and record detailed notes regarding their assigned ecosystem. 
      Inform students that if they decide to divide the work between team members, they are responsible for  
      sharing and recording other teammates' information in their own charts.

Differentiation Provide exact websites based on individual student needs for completing research. 
Be sure to have books at a variety of reading levels based on the reading grade level of the students in the class.

Assessments Entrance Slip 
Appendix J: Team Ecosystem Research 
Informally Check for Understanding
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Section II: STEM Lesson Plan 

Title of Lesson Day 4: Individual Brainstorming and Designs, Team Sharing

Time Required 50 minutes

Materials Appendix K: Individual Eco-Park Ideas and Team Sharing 
Centimeter Grid Paper - 8.5" x 11"  (3 sheets per student) 
Props, toys, pictures, etc. to stimulate ideas during brainstorming (optional)

Objectives Students will brainstorm ideas for multiple categories of park features and synthesize them into an Eco Park 
design sketch.

Instructional 
Process

1.   Handout the Individual Eco-Park Ideas and Team Sharing appendix.  Allow students 10-12 minutes to  
      brainstorm and record their ideas on the chart. Providing students with inspirational props, pictures, or toys to 
      stimulate their thinking is often helpful, but optional. Stress ideas should not be shared with teammates  
      during this time so that a greater number of creative ideas are generated.  
2.   Inform students that they have10-12 minutes to complete the DESIGN section by incorporating their ideas  
      from the chart into a visual sketch of an eco-park. Point out that the sketches are only drafts, and that each  
      part should be labeled so that someone else can understand what each element represents. Again stress the 
      importance of working independently and using the whole time. If students feel they have finished one  
      design, encourage them to draw one or two different designs. 
3.   For the rest of the class period, allow the team members to collaborate and complete the SHARE and  
      DISCUSS AND DECIDE ON A TEAM DESIGN sections.  Stress the importance of showing respect for all  
      teammates, ideas, drawings (e.g., one "strange idea" may lead someone on the team to think of a different  
      idea. Team members may shut down if they are made fun of or ignored which will make the team less  
      efficient and effective). 

Differentiation Depending on student level of experience, scaffolding of brainstorming may be needed.  
 
The incorporation of diversity of members and thought on projects is documented to increase innovation, 
divergent thought, and imaginative solutions to problems.  
 
Provide students reminders about active listening and communicating in small groups as necessary.

Assessments Appendix K: Individual Eco-Park Ideas and Team Sharing 
Informal Observation
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Section II: STEM Lesson Plan 

Title of Lesson Days 5 and 6: Team Design and 3-D Map Creation

Time Required 150 minutes

Materials Appendix F: 3-D Map & Topographic Map Rubric (from Day 1 - one per students) 
Appendix L: 3-D Topographic Map Creation Instructions (one per student) 
Clay* or Play Dough** (10 oz. per team)  
Wax Paper (4 square foot pieces per team) 
Centimeter Grid Paper - 8.5" x 11"  (3 sheets per student) 
Tracing Paper (1 sheet per team) 
Thin-Tipped Marker or Flair Pen (1 per team) 
Calculator (at least one per team) 
Centimeter Ruler (1 per team) 
Toothpicks 
Pencils 
Eraser (1 per team) 
Wire Clay Cutter or Dental Floss - about 60 cm in length (one per team) 
    
Notes:  
  *Clay and/or wire cutters are the materials of choice, but play dough and/or floss are working alternatives. 
  **Store bought Play-Doh can be used, or homemade play dough could be pre-made.

Objectives Students will collaboratively share and combine individual ideas into one team eco-park conceptual design. 
 
Students will identify and locate first quadrant coordinate points to create a two-dimensional representation of a 
three-dimensional map. They will also identify the parts of a topographic map and use the contour lines to 
determine changes in elevation and compare the steepness of a hill region at different points. 
 
Students will measure and calculate the area of an irregular shape.

Instructional 
Process

1.   Have students take out their 3-D Map & Topographic Map Rubric and Field Guide Rubric.  Provide 15-20  
      minutes for the teams to draw a team sketch of their eco-park on a piece of centimeter grid paper, based on  
      their discussions from the previous day. 
      -- Require students to generate a park schematic that takes up a minimum area of 3/4 of the grid both  
         horizontally and vertically so that there is room to plan for the various park requirements. 
      -- While the park could be rectangular, areas that take the shape of several connected rectangles or of a  
         curved figure will provide more challenge when students find the area of their park. 
2.   As finished teams wait for others, allow them to continue to research their ecosystems or ideas for further  
      improving their park plans. 
3.   Instruct teams to follow the instructions for creating the 3-D and topographic maps on the Team Design &  
      Map Creation Instructions appendix. 
      -- Because the instructions are many, and somewhat complicated, consider guiding student through them  
         step-by-step. Alternatively, allow teams to work at their own pace but build in specific "check points" in  
         which students need stop and gain teacher approval of their work up to that point. If choosing the latter,  
         stress the importance of reading all the way to end of a direction before doing anything! 
      -- If maps will be created over the course of two days, have all students stop after Step 2, part H on the first  
         day so all work requiring clay/play dough can be completed in the same day. Be sure students know that  
         they will turn in their area calculation and explanation the next day after answering additional questions on  
         the back.



Page 20 of 28Draft: Sunday, August 30, 2015

Differentiation Students who struggle in math may need direct prompts to guide them through finding the area of their park 
design. Modify the park area into rectangles so that the area is easier to figure out and would act as a good 
approximation of the actual park area. Also, allow those students who need to use calculators do so. 
 
For students needing greater math challenge, ask for one or more of the following: 
  - the area of the park in square kilometers 
   - the area of the park in square miles 
 
Another way to challenge students in this lesson is to ask them to create a park that has an actual area that fits 
within a specific range determined by the teacher. To add more complexity, do not specify the scale but instead  
require the students to come up with one that is reasonable and allows the map area to take up at least 3/4 of 
the grid both vertically and horizontally.

Assessments Appendix F: 3-D Map & Topographic Map Rubric  
Eco-Park Area and Map Reflection Responses
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Section II: STEM Lesson Plan 

Title of Lesson Day 7: Maps and Field Guides

Time Required 100 minutes

Materials Team 3-D Maps and Topographic Maps 
Appendix F: 3-D Map & Topographic Map Rubric (from Day 1 - one per students) 
Appendix G: Field Guide Rubric (from Day 1 - one per students) 
Appendix L: 3-D Topographic Map Creation Instructions (from previous day) 
Appendix M: Field Guide Creation (one per student) 
Tracing Paper (one per team) 
Variety of Art Materials: markers, colored pencils, crayons, 
Scissors (at least one pair per team) 
Glue (at least one bottle for each team) 
Yarn - on cm length (per team) 
Metric Tape Measure (one per team) 
Blank White Paper - for field guides (one per student) 
Devices with Internet Access and Collaborative Word Processing or Publishing Programs (i.e., Google Docs),  
    and printing capability (optional) 
Electronic or Hard Copies of various existing park field guides for use as examples (optional)

Objectives Students will convert between metric units to create a scale model of a 5K mountain cross-country course. 
 
Students will explain why particular practices and/or park design aspects of the team design are environmentally 
friendly. 
 
Students will identify appropriate plants and animals for their assigned ecosystems and explain how each is 
adapted for survival in that particular environment. 
 
Students will incorporate various ways to promote active, healthy lifestyles through their park designs. 
 
Students demonstrate knowledge of interactions between organisms by intentionally planning to use specific 
plants that will attract specific wildlife. 
 
Students will create field guides to inform people about the park and attract visitors.

Instructional 
Process

1.   Discuss the map requirements and  the field guide requirements with students. Remind students to  
      continually refer to the requirements and expectations in the rubrics. 
2.   Remind teams that they need to include a 5K course to scale (represented with yarn on the 3-D map). it  
      should start and end at the same place, and include elevation. They may need to be told that to get the  
      distance of the scaled version correct, it is easiest to determine how many meters go into 5 kilometers then  
      how many times 100 meters fits into that number (5,000 m) so they know how many centimeters of yarn are  
      needed. They can then measure that amount out (50 cm), and glue it down. 
      -- Students need to try to replicate the 5K course design on the topographic map as closely as possible either 
         using coordinates to guide them. Another option is to traceit from the 3-D map onto a piece of paper,  
        cutting out the paper tracing, and then tracing the paper cut out onto the topographic map. 
3.   As students finish the 3-D and topographic map, have them begin creating their team field guides. 
4.   Once teams finish their maps and field guide, tell them to take out the rubrics they were given the first day of  
      the unit and score themselves.
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Differentiation For students needing a greater math challenge, ask for a 1 mile trail in addition to the 5K course. 
 
Students struggling with the math might need specific prompts to guide them through the conversion between 
meters and kilometers and figuring out how long to create a piece of yarn that will represent 5 kilometers on their 
map with the map scale being 1 centimeter = 100 meters.

Assessments Appendix F: 3-D Map & Topographic Map Rubric 
Appendix G: Field Guide Rubric 
Students' Self-Assessments on Both Rubrics
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Section II: STEM Lesson Plan 

Title of Lesson Day 8: Unit Debrief and Assessment

Time Required 50 minutes

Materials Appendix A: Pre/Post-Test (one per student) 
Appendix B: Pre/Post-Test (one per teacher) 
Appendix C: Video Response (from Day 1 - one per student) 
Appendix H: Eco-Friendly Parks KWL Chart (from Day 2 - one per student) 
Class KWL Chart (from Day 2) 
Loose leaf paper (one sheet per student) 

Objectives Students will reflect on their learning and the engineering design process as related to the design and creation of 
their team Eco Park products.

Instructional 
Process

1.   Instruct students to return to their Eco-Friendly Parks KWL Chart and review the questions they wrote in the  
      W section. Ask them to complete the L section of the chart individually for at least 5 minutes. 
2.   Tell students to conduct a K, W, L discussion within their team, and be prepared to report out to the class. 
3.   Hold a class discussion about the learning experience and processes involved throughout the unit. Ask  
      students to share the learning statements they wrote in their individual KWL charts and record them on the  
      class chart. Also, ask students: 
      "What was most challenging, most/least interesting or enjoyable, most surprising, etc.?" 
      "What would they do to improve their performance if they could?" 
      "What the teacher could do to improve the learning experience in the future?" 
3.  Administer Post-Test.

Differentiation Modify the post-test as needed for individual students.

Assessments Appendix A: Post-Test  
Appendix H: Eco-Friendly Parks KWL Chart 
Class Discussion
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Section III: Unit Resources 

Materials and 
Resource 
Master List

Appendix A:  Eco Park Design Pre/Post-Test 
Appendix B:  Eco Park Design Pre/Post-Test Answer Key 
Appendix C:  Landscape Architecture Video Responses 
Appendix D:  Team Career Roles 
Appendix E:  Engineering Design Challenge 
Appendix F:  3-D & Topographic Maps - Rubric 
Appendix G:  Field Guide Rubric 
Appendix H:  Eco-Friendly Parks KWL Chart 
Appendix I:   Environmental Friendliness Team Research 
Appendix J:  Team Ecosystem Research 
Appendix K:  Individual Eco-Park Idea and Team Sharing 
Appendix L:  3-D Topographic Map Creation Instructions 
Appendix M:  Field Guide Creation 
Appendix N:  Additional Resources 
 
LCD Projector 
Large Chart Paper Pad   
Interactive white board (optional) 
Devices with Internet and collaborative word processing or publishing programs, (minimum of  one per team) 
Assortment of Books on Ecosystems and Biomes 
Index Cards (one per student) 
Props, toys, pictures, etc. to stimulate ideas during brainstorming (optional) 
Clay or Play Dough (10 oz. per team)  
Wax Paper (4 square foot pieces per team) 
Centimeter Grid Paper - 8.5" x 11"(3 sheets per team) 
Tracing paper (1 sheet per team) 
Toothpicks 
Calculators (at least one per team) 
Thin-Tipped Marker or Felt Pen (1 per team) 
Centimeter Rulers (1 per team) 
Eraser (1 per team) 
Wire Clay Cutters or Dental Floss - about 60 cm in length (1 piece  per team) 
Variety of Art Materials: markers, colored pencils, crayons (per team) 
Scissors (at least one pair per team) 
Glue (at least one bottle for each team) 
Yarn - 1, 100 cm piece (one per team) 
Metric Tape Measure (one per team) 
Blank White Paper for field guides (2-3 sheets per team) 
Examples of Existing Park Field Guides or Park Magazines 
Camera (optional) 
Loose Leaf Paper (one sheet per student)

Key Vocabulary Adaptations- the changes of physical features that develop, not during an animal’s life, but over many 
generations to help them obtain food, keep safe, build homes, withstand weather, attract mates, and adapt to 
their environment; the shape of a bird’s beak, the color and thickness of fur, the shape of the nose and ears help 
different animals survive (Mosbacker, n.d.). 
 
Altitude- vertical elevation or height, angular distance above the horizon  
(The Merriam-Webster Dictionary, 1974). 
 
Area- measures the size of the region enclosed by a figure expressed in terms of some square units  
(Math League Press, 2006). 
 
Axis- a real or imaginary straight line, one of the reference lines of a system of coordinates  
(The Merriam-Webster Dictionary, 1974). 
 
Cartesian Plane- a rectangular coordinate system whereby two number lines, or axes, meet at right angles at the 
origin; the axes divide the xy-coordinate plane into four quadrants and each pair of numbers is associated with a 
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unique point in the plane; the horizontal axis is the x-axis and the first number of the ordered pair represents the 
horizontal distance from the origin and the vertical axis is the y-axis and the second number of the ordered pair 
represents the vertical distance from the origin (Brown et al., 1992). 
 
Contour Line- a line that indicates elevation on a topographic map (Souhrada et al., 2006). 
 
Ecological Footprint- measures humanity’s demand on nature and determines how much natural resources one’s 
lifestyle requires (http://www.myfootprint.org/) 
 
Ecology- the study of systems or the economy of nature, relating to the natural world and how its parts interact 
(Hall, 2010). 
 
Ecosystem Services- a full suite of goods and services that are vital to human health and livelihood; these 
natural assets are traditionally viewed as free benefits to society, or “public goods”- wildlife habitat and diversity, 
watershed services, carbon storage, scenic landscape, and a healthy forest ecological life-support system 
(“Ecosystem Services,” 2010). 
 
Ecosystems- short for ecological systems made up of abiotic factors (air, water,rocks, energy) and biotic factors 
(plants, animals, and microorganisms) and the interaction of these systems (Husar, 1994). 
 
Ordered Pair- the x-coordinate is always the first number and represents the horizontal distance from the origin 
on a Cartesian plane; the y-coordinate is always the second number and represents the vertical distance from 
the origin on a Cartesian plane (Russell, 2011). 
 
Population- the body of inhabitants of a general place or area, for organisms these are the same species that 
share similar environments (“Population,” 2011). 
 
Sustainability- calls for policies and strategies that meet society’s present needs without compromising the ability 
of future generations to meet their own needs. (“What is sustainability?” 2011). 
 
Topographic Map- a map that shows in detail the physical features of a place or region, the outline of a place 
showing its relief and the position of features (The Merriam-Webster Dictionary, 1974).

Technical Brief Jon Muir, a nineteenth-century conservationist and naturalist, once said, “Tug at a 
single thing in nature, and you will find it connected to the universe” (Dybas, 2002, p. 
124). In other words, because the parts of the natural world are so well-integrated 
and interdependent, when a person seemingly interacts with only one part, he 
cannot help but set off a chain reaction and directly and indirectly impact others as 
well. This idea may well explain the Law of Unintended Consequences as it relates 
to the environment. The Law of Unintended Consequences states that “an 
intervention in a complex system [often] creates unanticipated or unintended 
outcomes” (http://en.wikipedia.org/wiki/Unintended_consequences). 
 
Accordingly, in the process of meeting human needs and wants, people knowingly, 
or not, impact the environment as land is altered, resources are used, waste is 
generated, etc. In an attempt to quantify the global impact of a person or 
populations, the concept of ecological footprints developed. According to the Global 
Footprint Network, an ecological footprint is a “measurement of the biological 
capacity of the plant that is required by routine human activity” (Boehlke, 2010). 
Factors that affect the size of an ecological footprint include, but are not limited to: 
fuel and energy consumption, land occupation, water usage, and trash production. 
 
An important part of managing our ecological footprint involves reducing overshoot. 
The National Academy of Science of the United States of America explains that 
“overshoot occurs when the population’s demand on an ecosystem exceeds the 
ecosystem’s ability to regenerate resources or absorb its waste” (Boehlke, 2010). 
Living sustainably will reduce overshoot and thus the size of an ecological footprint. 
Sustainability, as defined by the Environmental Protection Agency, concerns being 
able to meet the needs of today without compromising the ability to do so in the 
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future. Rather than acting with a short-term mindset, making decisions in 
consideration of long-term future effects is becoming increasingly important. 
Looking beyond one’s objectives to think about other potential unintended 
consequences of an action is equally important. Of course, people can only be 
asked to make such evaluations and projections to the extent possible given the 
inherent complexity of natural relationships. 
 
Unfortunately, in line with Jon Muir’s observation and the Law of Unintended 
Consequences, efforts made in the name of sustainability and environmentally 
friendliness can sometimes do more harm than good. On a positive note, past experiences and new ecological 
understandings allow people to avoid conditions 
that lead to formerly unforeseeable negative consequences. 
 
In addition to the environmental focus of this unit, students also gain familiarity with 
topographic maps. Topographic maps indicate the shape and elevation of 
landscapes through contour lines. Contour lines show locations having the same 
elevation above sea level and usually appear as loops as opposed to lines. They 
are drawn in equal vertical distance increments, meaning the change in elevation 
from one contour line to the next remains consistent for a given map. Topographic 
maps are used for a wide variety of purposes such as recreational activities (e.g., 
hunting, fishing, hiking), natural resource management, environmental monitoring, 
regional planning, and national defense (Richey, n.d.).

Safety and 
Disposal

Be sure that students' hands and work surfaces are clean before and after using 
the play dough. 
 
To reduce microbial growth, store play dough in the refrigerator when not in use 
(For more information go to http://www.simcoemuskokahealth.org/Libraries/ 
JFY_ChildCare/IsPlayDoughNoNo_HP_2011.sflb.ashx). 
 
Be sure to review safety with sharp objects when students are working with the the 
skewer sticks. 
 
The play dough recipe is not for edible dough; students should not ingest it.
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