An Introduction to Aquatic Invasive Species Unit (version 31 December 2010)

This 7th and 8th grade unit provides students with  hands-on understanding of how invasive species affect a native community. The major concepts and skills are developed in the school during the school year and summer in conjunction with COLA/MLCI and local  lake association volunteer mentors who are already locally active in aquatic invasive management on nearby watersheds.  Activities are conducted in the classroom, on the web, and in the field, on the water, and in the watershed. 

This unit is designed to engage students in working with their  neighbors, parents, classmates and environmental organizations in developing a deep understanding of the local problems and management practices associated with  invasive species  in nearby watersheds and lake ecosystems. The unit further helps students develop their personal interests and skills in problem-solving by building personal science-based working relationships with other students and mentors, developing expertise and contributing meaningful data and stewardship. As a result of the activities described below and additional activities from the public domain,students/teachers will:

Unit Goals: (Concepts and science process skills objectives will be defined within each activity) Students will: 

Understand, model and demonstrate how scientists learn about and respond to invasives:


Identify the characteristics of an invasion by a non-native species. 

Recognize that invasive species DO HAVE homes.  Understand why an invasive species is NOT a threat when it's at home?

Understand historical impact, current local state of, and potential local future threat of aquatic invasive species in their home area, (LA collaboration)

Be able to identify selected local aquatic and terrestrial invasive species.

Develop and practice the organizational skills needed to acquire and organize information about local invasive issues, design simple investigations.

Keep science journals and share problems and discoveries on a “real time” basis (via blogging).

Learn sampling techniques and collect, process and analyze data, and recognize trends and patterns of change.

Develop the math skills needed for simple data analysis.

Investigate and research the potential usefulness and application of a variety of locally used control measures (LA collaboration).

Understand how physical controlling invasives work (and their associated problems).

Understand how chemical controlling invasives work (and their associated problems).

Understand why biological controls of a invasion are often problematic?

Analyze real and practice data (LA collaboration). 

Develop and use “graphic organizers” to present information in a scientific manner (LA collaboration).

Present objective “findings” in a scientific manner to different audiences live and via media (being careful to not overextend data.. i.e. exaggerate). (LA collaboration)

Subject procedures,findings and ideas to courteous open critique and skepticism (give and receive).

Contribute to a body of scientific data over a wide scale (GMRI, VLMP, LA collaboration)

Develop collaborative prestige as scientific investigators. (GMRI, VLMP, LA collaboration)


Develop Personal Stewardship:

Students involved in these activities will, through direct participation with their schools, lake associations, and other environmental groups,  develop a working understanding of  how they may become effective stewards  in invasive abatement/conservation efforts during the school year and summer vacation. They will help develop resources useful to other students of the same age. (Here is where we formally link students to lake associations through individual mentors, LA sponsored activities, school sponsored summer programs, recreational summer programs, and lake-shore summer camps). 

Assume some local stewardship re. invasives

Evaluate the impact of their own and other local invasive control efforts.

Use COLA/MLCI support to provide school and LA participants with:

Periodic on-site COLA/MLCI teacher/mentor staff assistance, 

Teacher and LA instructor/mentor training, 

On-line access to expert advice, 

Web-based resources for students, mentors and instructors, 

Print materials for students, mentors and instructors, 

Grant and proposal search/writing assistance, 

Technical resources and equipment loans for field activities, 

Stewardship opportunities for involved students to share their findings, projects, problems and creative activities with other like-minded students, teachers, and the public, statewide. 

This will be accomplished through any of the following: Readings, field study, experimentation and inquiry, inquiry-instruction, lab activity, journaling, listening, debate and discussion (with peers, the community and experts), Internet resource exploration (MCOLA website and elsewhere),  modeling and simulation, games, role play, the use of case studies, and their own presentations to peers and adults, etc.. 

Note to teachers: We are offering a wide range of activities for use prior to, during, and after your field experiences with our organizations.  Teachers are free to select those activities in this unit which best meet the needs of their students (known student deficiencies), time availability, and teaching style.  It is not expected that teachers use all of the resources presented in this unit, nor is it essential to explore any activity to its maximum depth.  We expect that teachers will critically examine this activity collection and LEAVE THE VAST MAJORITY UNUSED.  More importantly, we will do our utmost to fine-tune our on-the-water/watershed activities to support the school's or class' curricular objectives. Our goal is to help teachers and students make as comfortable a fit as possible with our program and staff.

This unit is different in that:

1. Scientific working relationships are formed between local lake association members and local schools.

2. Stewardship opportunities are provided  throughout at various levels of depth.

3. Teacher support and student mentorship is provided schools throughout the process by MLCI /COLA  staff and local lake association volunteers.

4. A significant collaborative effort is made between lake shore residents and their children and local schools, students and parents to help maximize collaboration, understanding and stewardship and minimize conflict. (reducing “them” versus ”us” mentality)

5. Once serious engagement occurs within a school on-the-water class experiences will be provided by COLA/MLCI and/or local lake association mentors.

Sequence of activities: (to be supplemented by short activities from the public domain)

Introduction to topic: Selection of an Aquatic Invasives topic that is important to your home base.

In-school introductory activities:(prior to on-the-water experience):

Awakening Kids' Awareness:  

Discovering local environmental invasives issues and stewardship opportunities that are important to your community and class. 


What does an invasion look like? (draft available)

*Activity 1.  Zebras Charging Across North America an introduction to the characteristics of an invasion of an exotic species.  (to be modified, web resources updated etc.)


Are there invasive aquatic species near you? (Outline described below)

Activity 2.  Find a link-Share a link:  Teams of students will explore the web looking for sites that help them understand local invasives (aquatic or aquatic and terrestrial?) issues: Each team will review a minimum of 5 sites and discuss and evaluate each site's usefulness to their understanding.  Each team will choose two sites for presentation to the class based upon the following (or their own added) criteria (e.g.): (this activity will be conducted by teachers at the workshop from a teacher's perspective.)

(each question below is scored 1 to 5 where 1 is “doesn't help at all, 2 is “helps slightly,” 3 is “moderately helpful,”  4 is “helps a lot,” and 5 is “couldn't be better”)

1. Is the site understandable and easily explored by all your team members?

2. Does the site present both good visual and written information?

3. Does the site add a lot to your understanding of facts about invasives?

4. Does the site relate to your local present, past or future “invasives” issues?

5. Is propaganda minimized? (lesson needed on how to recognize web propaganda)

6. Does the site help you learn how scientists work or how to do a science activity?

7. Is this site worth sharing? Why? (describe the site in one paragraph)

Students may modify, add, subtract from the 7 criteria above.

Each team will present their two best sites to their class via a five minute exposure to the site and a 10 minute question-answer session. 

*Activity 3. Using “fishbowl” or “Socratic Chairs” (Sometimes called Philosophical Chairs) techniques to help students evaluate a discussion and rationalize their position after a presentation of “Why a Selected Site is a Favorite?” ( These activities help kids establish common website evaluation criteria. Students are trying to develop criteria for. . .What makes a good aquatic invasives website for 7-8th grade students.  (For description of “fishbowling” techniques see http://en.wikipedia.org/wiki/Fishbowl_%28conversation%29) (Socratic Chairs Activities are described at http://www.sdcoe.net/lret/avid/welcome.asp?loc=teacher_tools).

Stewardship: As a result of this activity, each team in the class will select 1 useful site to link to the COLA/MLCI web site to be shared by other kids and adults in the program. The link and the one paragraph description will be emailed to COLA for addition to the “links” portion of the COLA/MLCI site.  There will be links for teachers/adults AND links for 8th grade students as well as a blog component so students and teachers can comment on the usefulness or problems associated with the linked sites.

Activity 4.  Finding non-web resources.  An introduction to local Lake Association members who wil mentor class, other local environmental resource people etc. to help students explore local historical information that helps the class understand  local “invasives issues;” what's happening, where it's happening, why it's happening, who is involved, and all sides of  the story.  Usually done by interview (can be video interview and classroom presentation of completed video).  

Hunting and controlling invasives near you(draft available)

*Activity 5. Mapping the Invasion of an Exotic Species in your Town.  Finding, measuring and mapping, and managing the highly disruptive invasion of Japanese Knot-weed in your community. This activity closely parallels aquatic invasives research and management and is developed to engage subsequent students in long-term invasives management opportunities and stewardship. This is a multi-stage set of activities that can be done to various intensities over years with many stewardship opportunities (should the teacher wish)

Great Pond bathy map. Visualizing the potential for milfoil infestation establishment in Great Pond (e.g. How to figure out what percentage of the surface area may be affected is included here and will also be downloadable on website).  

*Activity 6.  If You Can't Beat Em Eat Em: A management technique with caloric benefits. A spring activity on how to hunt, prepare and cook and eat an invasive species.  Japanese Knotweed is very easy to spot and measure all winter.  In the spring it's huge   network of rhizomes pops up lovely, sour shoots that are a healthy addition to “free” menu exploration.  (Japanese Knotweed, and Chinese Mystery Snails).  How effective is foraging as an  invasive management strategy? What kinds of creatures forage?

The importance of community diversity: (not yet available)



Activity 7. Food Web and Community Survival Game using a small (low diversity) 


web and then a large (highly diverse web).  (May do a case study of the shoe industry 


and Lewiston, ME, as an example of the effect low industry diversity can have on city 


stability)

How Can We Tell Whether an Invasive Control Measure is Working?

*Activity 8. How to conduct a diversity study. Conducting a benthic invertebrate diversity study simulation of bottom crawlies in a stream with invasive milfoil . (draft available) 

*Activity 9: Become a Super-Sleuth: How to Make and Use a dichotomous (two choice) key to identify 10 common Maine invasives and common benthic invertebrates.  (draft available) Lab practical activity in using keys. (with exploration of VLMP and other  resources)

Activity 10.  Designing a field study. (a spring on-the-water field activity with LA mentors) How you can use a diversity study to determine whether a community of organisms is recovering or declining.  Hester-Dendy Artificial Substrate for Benthic Invertebrates. (to be modified)

Activity 11. Messing around with some real diversity data from the Belgrade Lakes Area of Maine (will be downloadable on COLA website as we develop the activity). 

ON THE WATERSHED (local field and in-school activities directly related to invasives)



 Activity 12: Stewardship: Adding your diversity study data to the web. 




Diversity blog for teachers and experts. “Ask a lake scientist”.

· * Add various activities in class in prep for hunting for aquatic invasives and on water, watershed-experiences.

Teaching Techniques Appendix:

Jigsaw: a collaborative group discussion technique

We may use this technique to help a class develop a common understanding of the attributes of a valuable website for kids. 

 

Group size: 3-5 students, 2-5 groups

 

Each group must have the following positions filled: moderator, timekeeper, notetaker, spokesperson. Notetaker and spokesperson MUST NOT be filled by the same person.

 

1. Assume that a topic for discussion has already been selected, as needed (by leader, by participants...depending upon the needs of the group). There may be separate topics for each group, related topics, various aspects of a topic, or one topic for all.

 

2. Make sure groups: 

a) are clear on the topic they are discussing, 

b) have every group member with writing implements and plans to take notes...not only the notetaker, 

c) have every  position filled...get the names! 

d)  have every student must participating, even if not filling a special position.

 

3. Groups have needed reference materials available, if appropriate.

 

4. Give groups time to discuss, take notes, have spokesperson read aloud notes taken by notetaker with corrections and comments made by the whole group. This is practice for the spokesperson, who will be presenting to another group. Total time: about 20 minutes.

 

5. Spokespersons move to different groups and present their discussion notes. Total time: About 5 minutes.

 

6. Optional, depending on needs and purposes: Moderators present information given by visiting spokespeople to whole class. Allow class discussion and comments and corrections from groups.

 

Roles of jobs: 

Moderators: Make sure that group stays on topic, everyone gets a chance to present and comment upon information. Makes sure everyone taking notes.

Timekeepers: Makes sure group is aware of time, that group members do not go over two minutes at a turn, that time is allotted for spokespersons to rehearse notes to be delivered to new groups. 

Notetaker: Sumarizes comments. Writes clearly enough for spokesperson to read. Accepts group additions, corrections, comments.

Spokesperson: Rehearses notes with the help of the group. Moves to new group and presents summary of discussion 

 

 Basic Variation

 

Use same group sizes, positions, techniques, but keep spokesperson in his/her own group....no jigsaw. Do have each group report to whole class, if appropriate (not necessary if the exercise is for a study group. Appropriate if whole class can find the information useful).

 

I am not discussing grading here, because you're not using this in a school situation. Let me know if you'd like that added information.

Socratic Chairs (Ideally, a two-period lesson with time in between for research)

 

This is good for antsy 7th and 8th graders, especially. 

 

Day or Time Slot One: 

Tell class that we are preparing for a special kind of debate called Socratic Chairs. First, we'll need to select a topic, so we'll brainstorm, putting suggestions up on the board (cutting off at whatever number seems practical...11 - 15, probably). Topics should be in the form of a statement that can be researched and debated on one side or another: e.g., "Invasive species should be managed" or "Saving diversity in a community of organisms is good." Tell class that although topics are usually written as positive statements, that does NOT mean that is the right answer. Students will be arguing on both sides of the issue. If students come up with one word topics or phrases, help them to make them arguable issues...try to go with their interests, to a point.

 

Vote on  top two or three topics. Ask for hands to see if there are people on both sides of the issue (also if there are those who are neutral). Eliminate topics where all are on one side or the other.

 

Explain debate procedure: Students have time to discuss, research their topics. It's up to them if they do so...usually, the more facts, the better they can present their arguments, but there are other persuasive techniques, as well.

 

Unlike politicians, students should avoid namecalling ("you're stupid," "you're a liar," etc.) in presenting arguments.

 

The day of the debate, students FOR the topic sit on one side of the room, AGAINST on the other, and NEUTRAL in the middle. Teacher will give a time limit for each person to speak at a time (one or two minutes). The person who speaks is determined by whoever stands up first. If students feel persuaded by the speaker to change their own positions, they get up and move to that side of the room that they agree with . They may move as many times as they wish, depending upon how the presenters affect them. They may even be negatively affected, so much disagreeing with the presenter that they move in disagreement. Teacher sets the time limit for the total debate: perhaps fifteen minutes. Class will do a count of how many are on each side at beginning of debate, then at the end. The winning side has the most students in chairs for that side at the end.

 

Day or Time Slot Two: 

Library or homework research, individual notetaking, other preparation (talking with other teachers, students, parents, etc.)

 

Day or Time Slot Three: 

Have chairs set up with some space between three groups, if possible. Let students know where pro, con, and neutral sections are. Try to make walking fairly accessible. Briefly review debate procedure, as needed. Remind class that they don't need to raise hands: speakers are determined by standing up...teacher will make the call on who stands up first, if it's close. Teacher will give a 20 second time-up warning for speakers, if needed. Speakers do not have to use up their whole time. Speakers may get as many times as time allows, but everyone should be encouraged to get up at least once.

  

Have debate. Enjoy!

 

Scope of Concepts (content and processes) to be taught (details to be clarified once activities are selected, edited or written, and used with kids). These will be presented as an appendix to each activity and NOT in the Unit outline (as it is here).  As lesson planning tool, this is an important part of the WIIFM (What's On It For Me) for teachers, principals and school boards as curricular justification for their involvement in our program. The following are meant as examples and are not exhaustive:


Science:



environmental/life science:



physical science (physics and chemistry):



earth science:



Investigation design:



Modeling scientific behavior (scientific inquiry):


Math:



math mechanics(e.g. numeric, graphic) :



data organization and handling:



data display, presentation, summarization:


Language arts:



Debate skills (being able to present all perspectives of an issue):



Presentation development and delivery skills:



Writing skills: Keeping a journal is a significant part of scientific exploration. 

We expect our students to keep a journal of their activities.  Our Journal-keeping process and downloadable templates (will be) are available on the Maine COLA website.


Social studies:



Organizing and management of collaborative teams:



Discovering local environmental issues:



Debating issues and potential solutions:



Understand the economics of problems and solutions:


Over arching higher order thinking skills (e.g.):



Organize information in a clear and concise manner:



Analyze information:



Synthesis: using present skills to investigate new issues and acquire new skills.



Design simple investigations to further their own understandings:

The development of science inquiry processing in your class: Kids as Scientists (As an appendix)

Most of the inquiry activity used in this unit is “guided,” where:

The following quote is from VitalAdventure website (http://vitalventure.gmri.org/watershed-experiences/biodiversity/#inquiry_level): “This Watershed Experience for grades 7 & 8 students follows a Guided Inquiry Approach to instruction and learning. Teachers and students share responsibility for various components of their investigation and action projects. Teachers present students with their research question and methods. Students then assume significant ownership of their inquiry process, using team work and peer review to scaffold their learning experience. After providing students ample structure to develop a solid persuasive and motivational message, teachers then let students drive the process of designing, creating, and publishing their own media projects. “

Our activities sometime venture toward higher levels of student decision-making and student designed investigation, but only after students have developed a high level of issue and data understanding. 

The science inquiry process is often defined as follows (taken from http://cires.colorado.edu/education/outreach/rescipe/collection/inquirystandards.html#inquiry) :

“Textbooks commonly present "the scientific method" as a standardized, linear, four- or five-step process, from forming a hypothesis to making and testing a prediction and revising the hypothesis. However, scientists describe a more complex, nuanced, and question-driven process that is both richer and less rigid.“
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Modern pedagogy describes various developmental degrees of inquiry acquisition (from: http://vitalventure.gmri.org/in-the-classroom/instructional-methods/inquiry-instruction/):

“Structured Inquiry

Teachers provide students the structure and scaffolding they need to be successful at all stages of the inquiry process. Peer learning offers additional support as students develop new skills, build on prior experience, construct new meaning, internalize the inquiry process, and extend their learning beyond the classroom. Teachers direct and guide learning and are responsive to student needs and interests throughout the learning experience.

Guided Inquiry

Teachers and students share responsibility for various components of their investigation and action projects. Teachers present students with their research question and methods. Students then assume significant ownership of the inquiry process, using team work and peer review to scaffold their learning experience. Teachers prompt and guide the genesis of the action project, and then let students drive the process of designing, creating, publishing, and doing.

Open Inquiry

Students direct their own inquiry process and are primarily responsible for developing and carrying out their action project. Autonomy, active participation, collaboration, and peer interaction define the learning experience. Teachers guide, facilitate, moderate, differentiate, and prompt only as necessary, often assuming a role as co-learner. The direction and pace of learning varies in response to student needs and interests.”
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