ECOS Template for Curriculum and Lesson Plans
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The following description will help you create or modify ecological investigations, and provide all of the information needed by teachers and students to be successful in an ECOS Inquiry. When you have an investigation ready to publish on the ECOS Website, please use the ECOS template file that can be downloaded from the ECOS Website.  If you are considering modifying an existing investigation, the ECOS Lesson Quality Checklist might be helpful.  You can find it on the ECOS Website. 

When you have completed the development of your investigation/lesson, submit your lesson file (in the standardized ECOS format) to Josh Burnham at burnhamj@mso.umt.edu.  It will be reviewed and then posted for other teachers and fellows to use and adapt!

Here are the important elements of an inquiry: 

1.  General goal:  overall concept/theme the lesson is addressing

2.  Specific objectives:  detailed outcomes expected from the activity.  Please consider   classifying them into one of the following categories:

Academic:  content learned

Experimental:  tests conducted

Procedural/technical:  skills learned such as microscope use

Social:  work as part of a team

Communication: oral presentations, written responses

3.  Context:  Background information necessary put the activity into the proper biological/ecological context for both teachers and students.

( For Teachers:  it is important to provide teachers with detailed background information on the topic, and is not required to do additional research to feel comfortable teaching and answering difficult questions about the topic

( For Students:  provide appropriate level of introduction to topic for students.  The goal is for students to have enough information to be able to think about the exercise intelligently, but not so much that it the exercise does not provide new answers

4. Vocabulary: list relevant terms and definitions necessary to complete the exercise

5. Grade/Age level:  provide a range of grades that the lesson currently directed towards as well as a range of grades that the exercise could easily be scaled.

6. Duration:  provide the time commitment necessary for the exercise, including:

Preparation time outside the classroom

Activity time during the class

Time necessary for recommended assessment

7.  Motivation/Incentive:  this can be an important part of a lesson, especially for older kids who are no longer as excited to learn or please the teacher.  Consider including one or more of the following elements:

( Make the lesson fun by going outdoors

( Have the lesson include contest/prizes (works great for younger kids)

( Ensure the relevance to daily lives is apparent (great for older kids)

8.  Materials:  complete list of materials needed to complete the exercise

( Preparation before class

( Needed during class

( Cost estimate and suppliers

9.  Methods/Procedure:  this section can vary widely depending on the type of exercise being conducted. It is helpful to delineate which steps are optional if time does not permit, allowing flexibility for teachers with different time allotments for the topic.  Also, indicate where good stopping points are for the day in case teachers would like to split lessons into multi-class activities.  Sample data sheets should be included.

Traditional guided exercises will be very detailed with the specific steps outlined, including expected results. This can be a very useful teaching tool because the students will see what you “want” them to see.  A good addition to these exercises is having the students make clear predictions and describe in their own way how they are testing the predictions. Provide teachers with sample predictions so additional background research is not necessary on their part. Semi-guided exercises will provide students with a solid framework, but results may be variable.  This is a great next step from a guided exercise once students have confidence asking questions and conducting investigations. Open inquiry exercises may ask students to come up with questions, and design their investigations.  Their results will be dependent upon the quality of the design. This is best used in a setting where students have the opportunity to adjust experimental design numerous times as they progress in their knowledge.  This approach may be useful as the culmination of more guided inquiry.  

In your description, include instructions for the following activities of the students:

a.  Pre-investigation work:

b.  Investigation work:


1) What evidence (data, samples) do students collect?

2) How do students present the evidence (data)?

3) What conclusions are drawn from the evidence students collect? 


4) Include examples of data sheets.

10.  Safety issues should be identified and safety equipment recommended (i.e. goggles, gloves, hood)

11.  Assessment.  Some of the elements you may wish to assess are listed below.  Include instructions for post-investigation reflections and assessment, as well as sample assessment tools.  

( Were the goals/objectives of the exercise achieved?

(  What did the students learn and what were they able to do as a result of the exercise?

( Did students enjoy activity?

(  What are the reflections of the teacher regarding how the exercise went?

(  If this replaces an old exercise, how does it compare?

12. Extensions:  ideas for extension are always helpful and make the activity more applicable in a broader sense.

13.  Scalability: Some lesson plans are very comprehensive and perfectly fit you current “unit,” but they are designed for a different grade level. How can these lessons be adapted, or “scaled,” to fit your grade’s level? Can all lessons be scaled? What types of lessons can be adapted?


14.  References:  List all references that were used to develop this exercise.  Be sure to note if this is an adaptation of an existing lesson.  


15.  Experts and Consultants:  Are their local experts or people who might be valuable to consult for help with this exercise?  Maybe they could assist in the field, provide reagents, bring a demonstration to the classroom, etc.  List their names, expertise and contact information.

This original version of this handout was created by Jennifer Woolf and Jeff  Piotrowski.
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In this description, we use the following definitions:


Lesson plan:  individual activity that has specific objectives that can be accomplished in one class period


Unit:  a set of lessons that aim to teach a discrete topic 


Curriculum:  a set of units that aim to teach a broad concept





General rule of scaling a lesson plan


The lower the grade level the broader the concepts








Increasing a lesson’s ecological relevance:  Some existing lesson designs are very informative and interactive, but are not directly connected to ecological concepts. How can basic science exercises be adapted to include more ecological material? Do any science topics lack an ecological connection?








