Narrative

NEA Foundation

Learning and Leadership Grant:  $5,000 for Group Study

The goal of this grant is to improve:

A. Teaching practice by introducing a teaching/learning strategy that promotes meaningful learning over rote memorization. 

B. Curriculum alignment with the state frameworks and Lexington biology curriculum. (which should enhance achievement)

C. Student learning through targeting key biological concepts, prioritizing concepts to prevent overwhelm, deliberately relating the forest to the trees, enhancing the sharing of maps within the learning community (classroom and special needs, and linking resources to individual maps.

1. What do you propose to learn? How, where, and when will that learning be accomplished?  Please specify any learning resources you plan to use and the time frame for your work.

What do you propose to learn?

We want to learn to use concept mapping to enhance the biology-learning community.  We want to encourage individual responsibility and group learning.  In particular, we want to see if CmapTools enhances the sharing of our concept-building while we learn.  We want to experiment in at least three units with a variety of methods of using concept mapping to see which is most effective, based on student feedback.  We would like to first, create a “forest” or overview map; then create “tree” (or detail) maps, then synthesize the maps. Based on student feedback, we will try at least two more sessions of mapping. [Potential variables include rules of mapping (how flexible about hierarchy and linkages); the mix of individual responsibility and team work; the amount of teacher-generated vs. student-generated maps; the size of the concept list; the hooking of individually-chosen digital resources to the maps to illustrate particular concepts; and use of mapping as a review strategy.) This year, Jane and Elliott produced, reviewed, and edited one set of concept maps that were shared with the class.  Feedback from the class was positive, so we are encouraged that this will be a positive learning experience for Lexington’s Level I Biology students.

We want to see if concept mapping promotes meaningful learning over rote memorization.  We want to see if mapping helps students link learning biology to their own lives.  Does the resource attachment function of CmapTools facilitate learners with different learning styles?  That is, what do students choose to attach?

We want to see if using concept mapping helps them target the more significant concepts and aligning to state frameworks and Lexington objectives.  This practice should help all students, but be of particular value to students with special needs.  It is our hope that CmapTools will help link the special needs staff with the classroom teacher.

We want to see if students with different learning styles evaluate mapping differently.

Is it appropriate based upon our findings to expand the use of CmapTools to other disciplines and to the K-Adult Community?

How, where, and when will that learning be accomplished?
The learning will be accomplished in four phases.

Phase 1. (November-December) Introduction of Concept Mapping to the Faculty.  CmapTools will be downloaded onto LHS computer room computers and laptops.  Introduction of select concept mapping research and CmapTools to Elliott and Barbara, who will review concept mapping as a learning strategy and link it to their understanding of constructivist approach to learning.  They will review books and research articles by Joseph D. Novak and others and consider applications that would be most useful at LHS in the biology classroom and in the special needs setting working with students on education plans.  Specifically, they will target recent work in using concept mapping in teams and learn how to use CmapTools, developed by Novak and a team at the Institute of Human and Machine Cognition, associate with West Florida University.  Jane will develop written materials and coach them through this process.  

Phase 2.  Introduction and Application of concept mapping by students in at least three units. (January-May) The team will develop a strategy to introduce concept mapping in one particular unit to a class of biology Level 1 students and selected Level 1 biology students in the Resource Room (Barbara, can we request that you get Elliott’s kids?)
Phase 3.  (June-August) Consolidation, Analysis, and Reporting Results. Jane will summarize our learning, sharing the development of written CmapTools directions; faculty evaluations; student evaluations; maps aligned with LHS and state frameworks; faculty-generated maps; student generated maps (outstanding, typical, most difficulty); correlations of learning style questionnaires with student evaluations of maps (and/or capability with maps?); comparisons of MCAS results for nonmapping and mapping+ other changes classes.

Phase 4.  (September-October) We will share our results with colleagues at department meetings, professional development days, and through professional organizations.  We will listen to responses from colleagues to determine our next direction.

September-October (10 hours)

Elliott introduces his own overview map for the year; how to do concept mapping; expectation that students will try it out later in the year; two workbook experiences with mapping.  

Barbara identifies special needs students in Level 1 Bio who would be good candidates to try CmapTools.  Barbara determines logistics of where and when these students have access to CmapTools.

Jane collects best materials to introduce Elliott and Barbara to concept mapping strategies, particularly as they relate to team learning, and makes them available.

November (10 hours)


Get grant.


Download CmapTools to school computers.


Test sharing function and strategies of Computer Room and LapTop Computers.  Determine best strategy to introduce students to CmapTools (computer room or classroom).


Elliott and Barbara review potential concept mapping applications.  


Elliott and Barbara learn CmapTools. This will require an introductory session of about 2 hours; self practice of about 2 hours; follow through question period of about 2 hours.


Jane writes “How to Use CmapTools” for first time users based upon Elliott’s and Barbara’s feedback.


Jane consults with IHMC Support Staff as needed.

December


Barbara makes plan to introduce student(s) to CmapTools.


Elliott makes plan to introduce students to CmapTools.

January-February (20 hours)


Jane provides 1 map.  Jane aligns the map with Lexington and State Frameworks.  Elliott edits the map.


Barbara and Elliott implement their Unit 1 plans.  


Barbara collects case study anecdotal information from her student(s).


Jane attends 1 class.


Elliott does CmapTools implementation :Forest and Trees Process and collects student maps and student feedback to questionnaire about the concept mapping process generated by Elliott and Jane.

Barbara, Elliott, Jane meet at freeblock/lunch time and discuss results of first month.  (1-2 hours plus any email communication about particular issues.)

Barbara’s problems and possible solutions.

Elliott’s findings and possible alternatives.

Jane summarizes formative feedback (summary of discussion) for round one.

Elliott and Barbara decide next course of action.

February-March (20 hours)

Implement Unit 2.

Same process

April (20 hours)

Implement Unit 3.

Same process

May 

Decide whether to continue or not.  Depends on progress and hours. Jane will keep a log of hours to implement up to this point.)

If student/faculty development is overwhelmingly positive, we continue.  

If student/faculty development/response is marginal, we stop.  

If moderate, we make a judgment call.

June-August  Write up report. (20 hours)

Sept-Nov Share results at professional conferences.

Dates are approximate.

Budget

The funds will go to the principal investigator for her time invested in 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.

In Kind Support includes:

Hardware in classrooms; time for computer technology assistants to download software and facilitate it’s use for faculty and students

School will provide professional development time for Elliott and Barbara to share their work.

School will grant PDPs to Barbara for her participation in this work.

School will grant resources to Elliott to present his findings to a professional organization.

Jane will share the results with Dr. Joseph Novak and the Institute of Human and Machine Cognition concept mapping development team as well as future concept mapping conferences.  Jane will share the results with her colleagues in Maine who are considering making CmapTools available on all the states’ public school laptop computers.  

CmapTools is free to educators and nonprofits.

Please specify any learning resources you plan to use and the time frame for your work.

Resources

Heinze-Fry, J.A.  1987.  Evaluation of Concept Mapping as a Tool for Meaningful Education of College Biology Students.  Dissertation.  Cornell University.  

Novak, Joseph D.  1998.  Learning, Creating, and Using Knowledge:  Concept Maps as Facilitative Tools in Schools and Corporations.  Lawrence Erlbaum Associates, Publishers.  Mahwah, New Jersey.

Mintzes, Joel J., James H. Wandersee, & Joseph D. Novak, eds.  1998.  Teaching Science for Understanding:  A Human Constructivist View.  A volume in the Educational Psychology Series.  Academic Press.  NY, NY.

Cañas, Alberto J., Joseph D. Novak, and Fermín M. Gonzáez.  2004.  Concept Maps: Theory, Methodology, Technology.  Proceedings of the First International Conference on Concept Mapping.  

Web Sites

Institute of Human and Machine Cognition CMapTools

http://cmap.ihmc.us/
First International Conference on Concept Mapping

http://cmc.ihmc.us/
2. What is the NEED for such professional development?  

Level I students have felt overwhelmed by the amount of content they need to learn in biology.  MCAS in science will be counting soon, and we are trying to work actively in preparation for that time.  

Help teachers set priorities on key concepts and communicate with special needs faculty. And also improve assessment.  While, there is considerable evidence for concept mapping, it isn’t being used that much. . . quote that article.  The need for more data.  While it may not make an actual difference on MCAS, we are expecting it to make a difference in retention??????  How much to go here?

(The Needs are both short term: 

•  to ground Elliott in these learning strategies; to enhance empowered learning and a constructivist approach for his students. . . away from rote memorization and toward meaningful learning.  (Elliott already uses a number of strategies, so he is open to this approach.)  

• To explore the team work of constructed knowledge (reference Joe’s book).  With Lexington’s emphasis on learning teams, this seems a wise approach for us to try. 

• And long term.  We want our students to do well on the Science MCAS.  Science MCAS has been piloted in the schools of Massachusetts for ___ years.  It is currently targeted to become a requirement for high school graduation in the Commonwealth of Massachusetts in 2009.

• To enhance communication with special needs personnel.)

?  Elliott has observed students who are overwhelmed by the breadth of biology, and consequently resort to memorizing facts and details, thus losing overall understanding of key concepts.

Need: This grant needs to be hooked to the institutional improvement plan and the needs for resource personnel.

INSERT:  Barbara Newkirk.

3. How will proposed work improve student achievement and how will you measure this improvement?

We will have Jane’s concept maps based upon the frameworks with Elliott’s feedback, Barbara’s concept maps of special needs; student concept maps.

We will have MCAS results, and slice it as possible.

Elliot:  Can we tease out the MCAS grades from 8th grade, MCAS grades from 10th grade and the change in those for the mapped and nonmapped units.  THAT would allow us to control for the difference in difficulty learning the material.  And THAT would allow us to control for the difference between being tested on material nearer and further learned from the test date.

Many forms of experimental design do not lend themselves to this work.

We will consider ourselves successful if the instructors are able to generate concept maps using CmapTools.

If Jane is able to generate directions on how to use CmapTools.

If students generate maps individually, negotiated, and integrated class maps. That will provide evidence of the “trees” hooked to the “forest.”

It is our assumption that combined professional development will improve student scores.  We will collect MCAS scores of two classes from 2005 and compare to 2006.  However this is looking at just two classes, and we need to be careful of overstating our claims.  We should see improvement however, over the course of multiple years.

We should report teacher satisfaction in using the strategy.  And what was preferred.

We will feel successful in identifying concept mapping applications that the students judge most optimal in best enhancement of learning for the amount of time invested. 

We will report the evaluation of a student team that observes and evaluates “best teaching practices.” 

4. How, when, where, and with whom will you share what you have learned?

Barbara can share her findings at a Resource Department Meeting.

Elliott will share his findings with his department and possibly part of a professional development day.

Elliott will explore presenting or writing for at least one professional organization: National Association of Biology Teachers; Massachusetts Association of Science Teachers and/or Massachusetts Association of Biology Teachers.

Jane will share the results with Dr. Joseph Novak and the Institute of Human and Machine Cognition concept mapping development team as well as future concept mapping conferences.  Jane will share the results with her colleagues in Maine who are considering making CmapTools available on all the states’ public school laptop computers.

Depending upon the results of our efforts, we could extend this work across the disciplines and throughout the K-Adult Lexington community.  Jane has done some preliminary introduction of CMapTools at the elementary and middle school levels, so this extension is within the realm of the possible.

5. Provide a line-item budget for the proposed work. Group grant requests must total $5,000.  ID any additional support (cash, or in-kind) that will be provided by other sources.

Assist Lexington High School technical staff in downloading CmapTools and making it available and functional for faculty and student use.

Consult with IHMC Technical support about steps required to facilitate communication and control among CmapTool community members.

Catalogue steps to facilitate future training sessions.

Coaching session with Elliott and Barbara:

Introduction to Concept mapping strategies

Provision of resources, particularly those that relate to mapping as teams.

Introduction to CmapTools 

Collaboration and discussion about which features are most important. 

Written summary about likes, dislikes, queries.

Preparation of Student Questionnaire to Assess Response to Concept Mapping

Preparation of Faculty Questionnaire to Assess Response to Concept Mapping

Preparation of Map for Unit 1

Alignment with Lexington Curriculum and State Frameworks.

Pre-Unit 1 Meeting with Elliott and Barbara to discuss how to use mapping with students in Unit 1.

Introduction of CmapTools to Students

Classroom visitation

Post-Unit 1 Meeting to reflect on what worked and what didn’t and consider possible alternatives for Unit 2.

Preparation of Map for Unit 2

Alignment with Lexington Curriculum and State Frameworks.

Pre-Unit 2 Meeting with Elliott and Barbara to discuss how to use mapping with students in Unit 1.

Classroom visitation

Post-Unit 2 Meeting to reflect on what worked and what didn’t and consider possible alternatives for Unit 3.

Preparation of Map for Unit 3

Alignment with Lexington Curriculum and State Frameworks.

Pre-Unit 3 Meeting with Elliott and Barbara to discuss how to use mapping with students in Unit 1.

Classroom visitation

Post-Unit 3 Meeting to reflect on what worked and what didn’t.

Decide whether to continue for more units.

We will include overview maps of each unit.

Faculty evaluation of each unit. And overall evaluation of whole project by team members.

Summary of each meeting

We will include sample student maps for each unit. The typical, the upper, the lower.

Summary of student evaluations for each unit. 

We will attempt to correlate student overall response to mapping with learning style evaluation.

We will report effectiveness of approaches students evaluated.

We will include Documentation on How to Introduce CmapTools to Faculty.

Collect MCAS data on last year’s students 8th and 10th grade.  and this years students 8th and 10th grade.

Divide data by mapped and not mapped topics.  Compare 

Synthesis of Collected Data into a Report.

Applicant Data Sheet for each applicant

Lead Applicant and Fiscal Agent Data

Race/Ethnicity Information Form

Letter of support from principal

Five double-spaced pages 12 pt; one-inch margins

Lead applicant sign and date each page

Students will listen to description of concept mapping as a process.  

Will receive an overview map of the year from Elliott.

Students will experience two simple mapping exercises:  one on _____ and one on evolutionary relationships among animal groups.

If we get the grant:

Students will receive a unit overview map from Elliott.

Students will have a CmapTools Lab.

Given a set of key concepts, each student will create one detail map.

Each team will create a negotiated detail map with team members.

Each team will attach their map as a resource to the overview map.

The results will be a class-generated map of one unit.

Given key concepts, students will generate an overview map.

Each student will create one detail map.

Negotiate with a team.

Hook into the overview map.

Elliott will give overview map skeleton.

No detail map

Each team will create a review map

Each team will add digital resources to the class concept map.

Share and compare.

The class will generate an overview map of the second half of the year.

They could just take the three or four units and put the top layers on a synthesis map and show the crosslinks among the units.  They attach the unit maps.  Thus creating the forest.

Student Questionnaire

Please answer the following questions about concept mapping.

Did it help you target the important biological concepts.

Were you able to more easily decide which of the parts of your textbook were most significant to your learning of biology?

Did you find yourself memorizing less?

Did hooking resources to your concept maps help your learning? How?

Which strategy took the most time?

Which strategy helped you learn best?

Which strategy was optimal for you;  most learning for the time invested?

What recommendations would you make to LHS teachers and administrators, and students about the use of concept mapping?

Preliminary work on Evaluation

Is it possible to get 8th grade Science MCAS data on Elliott’s students?

Is it possible to subdivide that data into Units of Study?

Can we compare the change in MCAS of this year’s students to the change in MCAS of next year’s students?

Can we compare the change in MCAS of mapped units to the change in MCAS of nonmapped units of the 2005-2006 class?

(We need to compare the same measurements with a control group if we want to eliminate the effect of doing better on material they studied most recently.)

Learning Style Questionnaire

Are there correlations between learning style questionnaires and evaluations of concept mapping as a useful process?

How we might evolve with each new unit:

Prep for each unit:  Plan cmap application method.

First: 1.  Explain mapping.

2. Give example.

3. Show how maps link together.

Next unit.

1. Give overarching map.

2. Give students concept lists.

3. Students make team maps.

4. Have students hook on googled resources.

5. Have students present to class.

Students should have capability to print off what they want.

The Goals

Goals:

1. To Align expectations with the Massachusetts Science Frameworks and Lexington Curriculum

2. To reduce the sense of overwhelming amount of information that students of biology in Level I often feel.

3. To coordinate expectations set by the biology teacher with strategies that enable the special needs staff to assist students.

To create a sense of a learning community in the science classroom.

4. To improve student performance on MCAS over the long term.

5. To address different learning styles (hook to CMAPS)

6. To develop an approach to learning that most students like and feel empowered. (Mid course and final evaluation. . . what tools did you find useful. .  specific question on mapping)

7. Ultimately this is a tool that can move to interdisciplinary and K-adult.

Further, Jane and Elliott participate on a Sustainability Committee for the Town of Lexington and will be looking to integrate K-12 learning with Community Education.  We are wondering about CmapTools as a mechanism to create a learning community.

Elliot and Jane will consider how the Ecology Unit might coordinate with the Town Committee and how students might interact with the town in a productive way.  Possibly coordinate with a social studies teacher?  Students may do projects for the committee. . . and link to the map?????

(Conservation Commission, Citizens for Lexington Conservation, Department of Public Works (water quality, waste disposal)

_______________________

.  Jane is a professional, writer, has produced maps for McFadden book in the past, has presented and attended the First International Conference and is connected to the producers for Tech Support for CMapTools.

