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Overview 

The C3M Project proposes an innovative teaching tool to shift students from rote memorization to more meaningful understanding of biological concepts.  A team including Elliott Gimble (classroom teacher), Barbara Newkirk (special education teacher), and Jane Heinze-Fry (education consultant) will introduce concept mapping to diverse student populations in the classroom and resource room.  Targeting key biological concepts that align with the district curriculum and state frameworks, the C3M Project will enhance student learning by emphasizing: (1) connections between the “forest and the trees” (superordinate and subordinate concepts); 

(2) individual and team learning; and (3) collaboration among students, parents, and teachers.

Project Goals and Rationale:

Goal 1: To pilot and evaluate the use of CmapTools concept mapping software in helping Lexington High School students develop more meaningful understanding of scientific concepts.  

Goal 2: To introduce a model that enhances student learning through: 1) individual and team learning and 2) increased collaboration among and between students, parents, and general and special educators.

Developing science literacy in high school students is an on-going challenge.  Many students, especially those with a learning disability or language processing issue, often feel overwhelmed by the sheer volume of content and the complexity of the textbook language.  Many students struggle to translate the terminology and identify key concepts, only then to confront understanding the “big picture” and interrelationships between ideas. Some surrender to the path of least resistance: rote memory to meet the pressing concern of passing the test.  

Lexington High School is committed to meeting this challenge.  The LHS Science Department Science is dedicated to “[providing] a rich, inquiry-oriented learning experience for all students,” teaching the scientific skills and habits of mind that can “help all students to become scientifically literate individuals who understand how science, technology, and society can influence each other.” (LHS Science Dept. Mission Statement, 2004).

Furthermore, the LPS 2005-2006 Systemwide Goals recognize that faculty need “professional development opportunities tied to new curriculum and instructional implementations” if they are to “perform at the highest professional level.” These goals also call for increasing “collaboration between general educators and special educators to provide a coordinated delivery of teaching skills and learning opportunities for all students” so as to “ensure that the academic, social, and emotional needs of students are identified and matched with appropriate and effective curriculum and instructional experiences” (LPS Systemwide Goals, 2005).
Toward this end, we propose a pilot project using web-based concept mapping to help students become scientifically literate while increasing collaboration and communication among parents, students and teachers.  “Concept mapping” – initially coined and extensively researched by Joseph D. Novak and others (Novak, 1998; Cañas, A. J., et al, 2004) – allows users to simplify complex language by presenting concepts in a visual/graphic format (see attached examples).  In this way, students can better understand and retain material and make it more meaningful.  With the added capability of sharing concept maps through cyberspace, Cmap Tools software was developed by Novak and a research team at the Institute of Human and Machine Cognition (IHMC), a university-affiliated research facility, and is free to educators. Cmap Tools allows students, parents, and teachers (both general and special education) to collaborate, share results, improve student understanding, and monitor progress all through the Internet.   

Project Description:
Target Population: During academic year 2006-2007, a team of Elliott Gimble (LHS Biology teacher), Barbara Newkirk (LHS special education teacher), and Jane Heinze-Fry (LHS parent and education consultant) will introduce concept mapping to approximately 50 students in two sections of non-Honors Biology and in Ms. Newkirk’s resource room.  These populations include a diversity of learners including those to whom the material comes easily and those more challenged who often struggle with academics and are not reached by conventional strategies.  We believe concept mapping can benefit a wide range of users in diverse ways.  Ultimate numbers of students served would be much higher, including those in other science classes as Cmap Tools and methods are disseminated through the project.  (Dr. Heinze-Fry is already working with Elementary Science Coordinator Fran Ludwig to utilize concept mapping in demonstrating how the Big Backyard Program supports the Lexington Elementary Science Curriculum; beyond this LHS pilot, there is potential for additional collaboration and integration across the district.)

Activities and Timetable:

Targeting key biological concepts that align with the district curriculum and state frameworks, the C3M Project will enhance student learning by emphasizing: (1) connections between the “forest and the trees” (superordinate and subordinate concepts); (2) individual and team learning; and (3) collaboration between and among students, parents, and teachers.  

We propose to test the use of concept maps as a learning tool while simultaneously designing strategies for collaboration among the classroom and special education teachers and students.  The project will be accomplished in four phases:  

(1) The Team (Summer 2006) - The team will review concept mapping strategies, learn to use CmapTools, and plan how best to introduce and evaluate this tool with students.  

(2) The Students (September 2006 - February 2007) - We will implement our strategy including at least two in-class applications, tailoring our proposed model based on student and teacher feedback.  

 (3) The Report (February - April 2007) - Gathering data from earlier phases, we will assess the use of Cmap Tools in the science curriculum and draft a report that includes recommendations and a finalized “how-to” manual for use by faculty.  

(4) The Sharing (April - May 2007) - We will develop a report presentation/training for LHS science and special education faculty. During a joint LHS science and special education department meeting, we will share our findings with colleagues and train them in Cmap Tools.

Phase 1:  The Team and the Tools (July - August, 2006)

CmapTools will be downloaded onto LHS computer room computers and science department laptops.  As a team, we will review current research in concept mapping that addresses our questions:  What are key characteristics of concept maps?  What strategies can be used to evaluate concept maps?  How can concept maps be applied in a classroom setting?  How does CmapTools work?  What features match the key characteristics of concept maps?  Enhance the learning community?  Enhance the linking of student experience to conceptual structure?  J. Heinze-Fry will collect and share research that targets these questions.  Resources will include books and research articles on concept mapping and other meaningful learning strategies, the proceedings of the first international conference in concept mapping, and two websites supported by IHMC. E. Gimble and B. Newkirk will review this research, make their own maps, and learn to use CmapTools.  Using this shared experience, the team will choose a first strategy to introduce concept mapping to their students. The team will also develop a student evaluation tool to assess and improve the concept mapping experience.  The team will choose how to evaluate student individual and team maps: rubrics and/or computer comparison of “novice” maps to an “expert” map.

Phase 2: The Students and the Tools  (September, 2006 - February, 2007)

For the initial unit, J. Heinze-Fry will develop a concept map aligned with the state frameworks and school curriculum, share the map with the team, and edit according to their feedback.  The team will design an overview map for the students and implement their chosen strategy for one unit, which will include student-generated maps.  J. Heinze-Fry will attend one of E. Gimble’s classes and offer any insights.  B. Newkirk and E. Gimble will collect students’ concept maps and evaluations.  J. Heinze-Fry will summarize and evaluate the results of this initial implementation.  For a second unit, E. Gimble and B. Newkirk will design a concept map.  (Students will create their own concept maps during a minimum of two units.)  Questions to address include:  Are the students able to create maps, individually and as teams?  Are they able to create and/or search for resources that they are able to link to their maps?  Does the class develop better thinking skills as demonstrated by better maps as they share their maps with each other?  How do students evaluate concept mapping as a learning experience? How are educators best able to use concept mapping skills to introduce a unit and to teach concept mapping skills? We will invite LHS’s “Best Practices” student group to observe and evaluate the value of concept mapping teaching strategies during a mapping class.

Phase 3:  The Report on the Impact of the Tools (February - April, 2007)

After the completion of two units, J. Heinze-Fry will consolidate maps and surveys, produce appropriate tables and graphs, and summarize our findings in a final report.  This summative report will address the following questions:  Are some of the mapping strategies more effective than others?  Does CmapTools facilitate development of a learning community?  Does the team recommend the extension of CmapTools to other subject areas and grade levels?  

The report will include a summary of the team’s learning; final revisions to the “Cmap Tools Manual for LHS Educators”; maps aligned with LHS curriculum and state frameworks; team teachers’ and representative students’ maps and evaluations of the experience; average mapping performance over 2 units; correlations of learning style questionnaires with student evaluations of maps and map performance; correlation of concept mapping evaluations with class test results.

Phase 4:  The Sharing (April - May, 2007)

The project team is connected to a diverse set of educational colleagues.  B. Newkirk and E. Gimble will share results with their respective departments by organizing a 2-hour interdepartmental meeting/training.  J. Heinze-Fry will share the results with Dr. Joseph Novak, the IHMC concept mapping development team, future international concept mapping conferences, and her colleagues in Maine who are considering making CmapTools available on all the states’ public school laptop computers. 

Qualifications:

Elliott Gimble has taught in the LHS Science Department since 2000 and has a Masters Degree in Forestry Science from Yale University’s School of Forestry and Environmental Studies.  He is interested especially in finding effective teaching methods for struggling learners and using technology in the classroom. (In 2005, he completed the EDCO Summer Technology Program course Best Educational Resources on the Web.)  Prior to coming to LHS, Mr. Gimble worked in the non-profit sector, supervising students and others pursuing environmental and social justice-related community service. 

Environmental educator and consultant Jane Heinze-Fry earned her doctorate in Science and Environmental Education from Cornell University in 1987 and has extensive teaching experience in science classrooms from the middle school to college levels.  In addition to her publications and work with concept mapping (see Heinze-Fry, J., 2004), she is also an LHS parent, past parent co-coordinator of Bowman's Big Backyard, and brings to the project a sound understanding of the challenges facing our students.
Barbara Newkirk has been a special education teacher at Lexington High School since 1994.  She earned her M.Ed. in Moderate Special Needs 5-12 from Fitchburg State College.  Prior to moving to Massachusetts, she taught elementary and middle school in Maryland with a focus on language arts and science.  Finding ways to help students organize, understand, recall and connect ideas is a crucial part of her work.
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Budget*

Phase One: $1100

Work with tech support to download CmapTools/ Consult with IHMC


  $  50

Research, provide appropriate materials to Elliott and Barbara 



  $100

Draft “Cmap Tools Manual for LHS Educators”





  $200

2 Meetings (2 days): Intro to Concept Mapping; 





  $150

collaboration on mapping evaluation and Fall strategy



Stipends:  E. Gimble and B. Newkirk
 ($150/each x 2 days)



  $600


Phase Two: $1200 total for two units 

Develop concept map (1) aligned with frameworks** 




$  500

Facilitate discussions on which mapping applications to try.
(2)



$  100

Attend class (2)









$  100

Collect/evaluate data (2)








$  400

Meetings to share results for each unit/planning of next steps (2)



$  100

Phase Three: $1000
Consolidation, Analysis, Drawing Conclusions, Writing Report


(summative evaluation)







$1000

TOTAL










$3300
Additional In-Kind Support includes:  

•  Computer room (1 computer/ student); laptops (1 computer/ 2 students); time for computer technology assistants to download software. (LHS Tech Support has indicated its support.)

•  School will provide professional development time for E. Gimble and B. Newkirk to share their work.  School will grant PDPs to B. Newkirk and E. Gimble for their participation in this work.  

•  J. Heinze-Fry will share the results with her aforementioned colleagues.

•  CmapTools is free to educators and nonprofits.

* Budget figures (except for non-contracted staff hours) are based on consultant fees for estimated time needed per activity

** Consultant (Heinze-Fry) will develop the first concept map; LHS collaborators will develop the second concept map during contracted staff time.

The funds will go to the consultant for coaching, data collecting, mapping, curriculum alignment, and reporting the results of this collaborative effort to learn about the application of concept mapping in the high school biology classroom and resource room.  Stipends for Phase One non-contracted staff time are budgeted for E. Gimble and B. Newkirk.  If only partial funding is available, we would put a priority on implementing and evaluating in-class applications while reducing the scope of the broader assessments and training.
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