
Lesson Plan- Forest Ecology- Buena Vista Conservation Camp 

 

Learning Objectives  

1. Define ecology, density, average, abiotic, biotic, and diversity (see visual aids poster).  

2. Identify and describe differences between aspen and conifer forests.  

3. Prepare and graph density measurements. 

4. Summarize and interpret differences in forest types. Relate them to abiotic factors such as 

temperature, light, animal residents, and flowering plant diversity and cover.  

 

Learning Environment 

This is a field experience, requiring all participants to walk on uneven ground while carrying a 

backpack and a clipboard. The weather in Colorado is changeable; please dress accordingly 

and wear sun protection.  

 

Time Frame and Student Demographics 

This activity is designed for a 45-minute field block. Procedural notes in italics provide ideas for 

expansion if more time is available.  

This activity is designed for 10-12 middle school students. Increase the number of plots measured 

to accommodate more students.  

 

Materials (for two groups) 

8 ropes pre-measured to 100 feet  

4 pencils 

2 clipboards 

Student handouts (one per student) 

Tree identification guides  

Poster board with learning aids on one side and a graph on the other side.  

An easel, or string a piece of yarn from the top two corners of the poster board to hang it on a 

tree 

Markers (dry erase variety and laminate the poster for repeat uses).  

Camera 

 

Resources  

Link to visual aids poster 

Link to student handout and assessment worksheet  

 

Number of Trees per Acre by Spacing (an alternate measurement) 

Connecting Kids and Ecology  

Online Biology Textbook 

Listening to Colorado Ecology 

Land Use History of North America  

USDA Plants Database 



Activities 

Introduction (10 minutes): Students circle around the posterboard turned to the learning aids 

side.  

1. Define ecology, abiotic, biotic, and diversity. Describe the work of ecologists.  

2. Introduce/review the scientific method. Conclude with a statement about the peer-review 

process and how it lends credibility to scientific discovery.  

3. Narrow focus to data collection and analysis. We will be highlighting two mathematical 

expressions, average and density.  

4. Offer a practice equation for each expression.  

 

Procedure (30 minutes: Students break into small groups. This procedure is for setting up one plot 

in each forest type. 

1. Identify two forest stands that are unique. In this site (BV Conservation Camp), they are aspen 

and lodgepole pine. Walk groups through each stand as you introduce the ecology of each 

species. Emphasize the differences between the conifer and deciduous forest types.  

2. Explain that each group will be responsible for the following tasks (pass around the student 

handout): 

  1. Measure two plots, one in each forest type. 

  2. Use ropes to mark off a 100 foot square (about ¼ acre). Depending on time, you can 

explain    and employ random plot placement. If not, allow students to start 

wherever they choose, but    DO make them explain why they started in a 

particular place.  

  3. Devise a strategy to count every tree within the plot. Include species identification if 

you have   time. Counting strategies include sweeping the plot in a line, marking 

each tree, and dividing the   plot into subplots.  

  4. Count every tree in the plot.  

  5. Repeat process in the other forest type.  

  6. Record information in the student handout. 

3. Define the study area and address safety concerns and emergency procedures.  

4. Direct students to return to the learning circle once they have collected their data.  

 

Analysis (5 minutes): Students return to poster and focus on mathematical interpretation and 

graphical expression.  

1. Student groups review learning aids to calculate density for each forest plot.  

2. Students plot their results on the collective graph.  

3. For the students that finish early, provide supplemental reading like plant guides. Ask them to 

take photos of the plants and the groups collecting data.  

 

Wrap-up 

1. If there are multiple plots in each forest type, as a teacher-directed wrap-up activity, average 

the density across plots. Mark this on the collective graph.  

2. Engage students in a discussion of the results. Draw conclusions regarding forest density, 

temperature, light, animal residents, and flowering plant diversity and cover. 

3. Hang the collective graph in the classroom or in the common camp area.  

 



Assessment 

1. Provide students with an evaluative questionnaire at the end of the activity. This questionnaire 

may check for student learning or probe procedural integrity.  

2. Decorate the poster with written information about the ecology of the area and with photos 

from the day. 

3. Conclude with a student-driven assignment that probes a particular ecological issue further.  

 

Colorado Model Content Standards for Science and Math, Grades 6-8 

Standards addressed by this lesson are noted below.  

 

Science  

Standard 1 

Students apply the processes of scientific investigation and design, conduct, 

communicate about, and evaluate such investigations. 

  GRADES 6-8 

1. Ask questions and state hypotheses that lead to different types of scientific 

investigations (for example: experimentation, collecting specimens, constructing 

models, researching scientific literature). 

2. Use appropriate tools, technologies and metric measurements to gather and 

organize data and report results. 

3. Interpret and evaluate data in order to formulate logical conclusions. 

4. Demonstrate that scientific ideas are used to explain previous observations 

and to predict future events (for example: plate tectonics and future earthquake 

activity). 

 

Standard 3 

Life Science: Students know and understand the characteristics and structure of living 

things, the processes of life, and how living things interact with each other and their 

environment. (Focus: Biology-- Anatomy, Physiology, Botany, Zoology, Ecology)  

GRADES 6-8                   

1. Classification schemes can be used to understand the structure of organisms. 

10. Changes in environmental conditions can affect the survival of individual 

organisms, populations, and entire species. 

12. Individual organisms with certain traits are more likely than others to survive 

and have offspring. 

 

Standard 4 

Earth and Space Science: Students know and understand the processes and interactions 

of Earth's systems and the structure and dynamics of Earth and other objects in space. 

(Focus: Geology, Meteorology, Astronomy, Oceanography)  

GRADES 6-8                      

2. Humans use renewable and nonrenewable resources (for example: forests 

and fossil fuels). 

3. Natural processes shape the Earth’s surface (for example: landslides, 

weathering, erosion, mountain building, volcanic activity). 

 



Standard 5 

Students understand that the nature of science involves a particular way of building 

knowledge and making meaning of the natural world.  

GRADES 6-8 

1. A controlled experiment must have comparable results when repeated. 

4. Models can be used to predict change (for example: computer simulation, 

video sequence, stream table). 

 

Mathematics (break in formatting from above is consistent with CDE website format) 

Standard 1 

Students develop number sense and use numbers and number relationships in problem-

solving situations and communicate the reasoning used in solving these problems.  

GRADES 5-8  

As students in grades 5-8 extend their knowledge, what they know and are able 

to do includes: 

-Using the relationships among fractions, decimals, and percents, including the 

concepts of ratio and proportion, in problem-solving situations. 

 

Standard 2 

Students use algebraic methods to explore, model, and describe patterns and functions 

involving numbers, shapes, data, and graphs in problem-solving situations and 

communicate the reasoning used in solving these problems.  

GRADES 5-8 

As students in grades 5-8 extend their knowledge, what they know and are able 

to do includes: 

-Representing, describing, and analyzing patterns and relationships using tables, 

graphs, verbal rules, and standard algebraic notation;  

-Describing patterns using variables, expressions, equations, and inequalities in 

problem-solving situations;  

-Solving simple linear equations in problem-solving situations using a variety of 

methods (informal, formal, graphical) and a variety of tools (physical materials, 

calculators, computers).  

 

Standard 3 

Students use data collection and analysis, statistics, and probability in problem-solving 

situations and communicate the reasoning used in solving these problems.  

GRADES 5-8 

As students in grades 5-8 extend their knowledge, what they know and are able 

to do includes:  

-Reading and constructing displays of data using appropriate techniques (for 

example, line graphs, circle graphs, scatter plots, box plots, stem-and-leaf plots) 

and appropriate technology;  

-Displaying and using measures of central tendency, such as mean, median, and 

mode, and measures of variability, such as range and quartiles;  

-Formulating hypotheses, drawing conclusions, and making convincing 

arguments based on data analysis;  



-Using counting strategies to determine all the possible outcomes from an 

experiment (for example, the number of ways students can line up to have their 

picture taken).  

 

Standard 4 

Students use geometric concepts, properties, and relationships in problem-solving 

situations and communicate the reasoning used in solving these problems.  

GRADES 5-8 

As students in grades 5-8 extend their knowledge, what they know and are able 

to do includes: 

-Constructing two- and three-dimensional models using a variety of materials 

and tools;  

-Solving problems involving perimeter and area in two dimensions, and involving 

surface area and volume in three dimensions. 

 

Standard 5 

Students use a variety of tools and techniques to measure, apply the results in problem-

solving situations, and communicate the reasoning used in solving these problems.  

GRADES 5-8 

As students in grades 5-8 extend their knowledge, what they know and are able 

to do includes:  

-Estimating, using, and describing measures of distance, perimeter, area, 

volume, capacity, weight, mass, and angle comparison;  

-Estimating, making, and using direct and indirect measurements to describe 

and make comparisons;  

-Reading and interpreting various scales including those based on number lines, 

graphs, and maps;  

-Developing and using formulas and procedures to solve problems involving 

measurement;  

-Selecting and using appropriate units and tools to measure to the degree of 

accuracy required in a particular problem-solving situation.  

 

Standard 6  

Students link concepts and procedures as they develop and use computational 

techniques, including estimation, mental arithmetic, paper-and-pencil, calculators, and 

computers, in problem-solving situations and communicate the reasoning used in solving 

these problems.  

GRADES 5-8 

As students in grades 5-8 extend their knowledge, what they know and are able 

to do includes:  

-Using models to explain how ratios, proportions, and percents can be used to 

solve real-world problems. 

 


