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I.  Background Information  

During the 2000-2001 academic year, Plymouth State College conducted research into the perceptions and practices of teacher preparation program faculty, pre-service teachers and classroom teachers in integrating technology as a tool for learning.

As a result of this study, the research team generalized “Teacher preparation programs need to expand their use of technology in courses, incorporating technology as a means and not an end for instruction and learning.  Pre-service teachers need to see more technology modeled by professors and need access to classrooms with a variety of technological resources.” 

During the 2001-2002 academic year, the college built on this generalization by developing strategies to expand the technological expertise of the college faculty and to incorporate additional meaningful technology elements into the pre-service curriculum.  It was determined by the integration/research team that technology training and implementation would 1) improve faculty instruction in the area of critical thinking skills and 2) enhance pre-service teachers’ ability to think critically and integrate critical thinking skills into the lessons they prepare for public school children. 

The vehicle through which both goals were address was Thinking Maps®, a cognitive model and its associated software developed by Dr. David Hyerle, author of Visual Tools for Constructing Knowledge and A Field Guide to Using Visual Tools.

As Dr. Hyerle explains, “Thinking Maps is based on a fundamental cognitive skill such as comparing and contrasting, sequencing, classifying, and cause-effect reasoning. Much like carpenters using a set of tools, multiple Thinking Maps are used as a eight maps icon toolkit by students for constructing knowledge: for improving the basics of reading, writing, and mathematics as well as for problem-solving and the development of higher-order thinking abilities.” 

Year Two activities centered on professional development for Plymouth State College faculty so that they might understand the Thinking Maps approach and integrate its technology as they instruct pre-service teachers in the use and teaching of critical thinking skills.  

Tangentially, PNTII also provided additional data concerning the use of technology by college faculty and pre-service teachers through the administration of the LoTI assessment tool and continued development of generic technology skills for faculty who attend integration sessions interspersed throughout the year.

I.
Overview of the Research Study (Problem and Methodology) 

The research study focused on the question: "Do thinking maps and its associated software improve the quality of thinking and writing for pre-service teachers?"   By answering this question we hoped to determine whether or not to more fully implement the thinking map theories and technologies into the teacher preparation programs. 

Two sections of Introduction to Childhood Studies, an introductory course for first-year pre-service teachers, received instruction in Thinking Maps theory.  After receiving preliminary exposure to the concepts, the candidates received instruction utilizing the Thinking Maps software.  Additional assignments and projects spaced throughout the semester reinforced this initial training. 

This qualitative research study explored the perceptions and practices of faculty and pre-service teachers concerning the use of Thinking Maps as a tool for teaching and learning.  Twenty-six pre-service teachers, candidates in an Introduction to Childhood Studies class, were interviewed in groups or 4 or 5 utilizing the questionnaire below.  In addition, twelve of the candidates were interviewed individually to gather more in-depth information. Interviews were recorded and transcribed.  A more informal interview was also conducted with the faculty member.

Research Questions for Pre-Service Teachers

Questions about general study skills 

1. 
In previous classes, how did you study (organize, remember, learn) ? 

2.  Which study skills / writing skills have been most effective for you? 

3.
In the past, how did you take notes as you read textbooks and responded to assignments? 

Questions about Thinking Maps 

4. 
How have you used thinking maps in this class? 

5. 
In what ways have the thinking maps helped you in this class? 

6. 
In what ways have you used thinking maps for writing? Specifically, how has the use of thinking maps improved you writing? 

7. 
How would you compare your previous study skills that you learned in high school or here at PSC with the use of thinking maps? 

8. 
Have you used the thinking maps in any other courses or in your personal life? 

9. 
Do you expect to continue to use thinking maps outside of this course? Why?

II. 
Findings (Discoveries)

Interviews disclosed the following information:

Issues related to general study skills

When students in their groups of 4 or 5 discussed study habits, they seemed to rely on taking notes and rewriting to learn information.  Many students used two column notes, outlines, flashcards, bullets, highlighting from texts, taking notes by category, and rereading information as ways they studied for tests.  These techniques were confirmed in the individual interviews.  About two-thirds of the students interviewed as individuals (n=12) liked to study with other people, asking test-like questions and reviewing vocabulary.  In their opinion, these techniques seemed to be effective with rote types of learning, but not with applied learning. 

As pre-service teachers in groups and individually discussed writing, most described a process that consisted of going directly to a computer to compose, followed by printing out the document, reviewing and revising it.  Two individuals stated that they began with an outline, two or three key ideas and used those ideas to develop paragraphs.

What was apparent in the interviews is that first-year pre-service teachers use little intermediary thinking prior to writing.  The candidates take their ideas and notes and immediately begin writing; there is little attempt to develop more sophisticated connections between pieces of information using techniques of comparison and contrast, categorizing and so forth.

Issues related to Thinking Maps

There was considerable evidence that the Thinking Maps approach and software was contributing to an enhanced critical thinking process and deeper writing.  Comments such as the following confirmed the approach’s usefulness:

“In my writing, I try a bubble map and then move to an outline before I write.  I use the flow map with the paragraphs and cut and paste those as I rewrite.  The Thinking Maps are useful for organizing my thoughts and they make you take the step to actually see the connections.”

“After seeing the maps being used to outline a chapter, I used it for my chapters.  It looked much better to me than my usual notes.  The visuals appeal to me.  I can remember it better when I’m on a test.  I can picture it.  I use it to start writing my essay.  They help me with papers.  I could use them to help me manage money and time and think about what I need.”

“Thinking maps help me getting organized…getting thoughts…helps me branch out thinks and pull things from my classes. It’s easier to incorporate things from my literature class, my special education class.  All my papers became well rounded…more holistic.  Like I know this [bit of information] is not just for this class.”

“The thinking maps definitely helped me with the observation paper.  We used a tree map to select artifacts for each component of our portfolio.”

“I found the Thinking Maps most useful, where I like it, was working on the portfolio.  It brought in new ideas.  We didn’t go over what we already knew.  Instead of outlining things in black and white, it helped me to see new ideas and brought out ideas I hadn’t thought of.”

 The faculty member who taught these two sections of Introduction to Childhood Studies also found the Thinking Maps theory and software to be helpful in her own instruction.


“It helped me to organize my own teaching. I was asked to do a workshop at a school and decided to do a flow map to plan.  I actually did several of them. Unfortunately I left them on the counter, but because I had made the map and refined it several times, I was able to do everything at the workshop.  It really made an imprint in my brain because of the visual piece.  If I had not made a flow map and I left my notes somewhere, the workshop would not have gone so smoothly.”

“The Thinking Maps help me to organize my ideas and how I want to present them.  They help the students to see it.  We all know that lecturing is not the most effective or efficient way to teach.  The Thinking Maps are more than just writing on the board. It gives it a structure to talk about.  It takes an abstract concept and puts it into more concrete visual terms.  For example, the maps helped students understand our conceptual framework for teaching and to translate that into a portfolio structure.”    

III.  
Recommendations

It became apparent when the transcripts of interviews were read that the teacher preparation programs at Plymouth State College would be improved if the Thinking Maps approach were to be more widely used in courses.  Pre-service teachers found that the approach improved their critical thinking skills and that they were able to develop more sophisticate thoughts that could be translated into deeper and richer writing.

Additional recommendations include:

· Thinking Maps need to be implemented very early in a course so that candidates can apply the approach to assignments and projects.  A semester is actually a very short amount of time for both introducing and implementing the concepts.

· A more comprehensive approach to the implementation of Thinking Maps needs to be developed.  For example, if the approach is first introduced in Introduction to Childhood Studies, it should then be reinforced in subsequent courses in a planned fashion.

· While the training of all Education faculty in Thinking Map concepts and software took place, there needs to be additional reinforcement for those who incorporate the approach into their teaching.  The use of Thinking Maps is not widespread.  

· Pre-service teachers would benefit from instruction that shows that the Thinking Maps concepts are transferable to courses outside of education.

· Faculty who teach methods courses should utilize Thinking Maps, and the pre-service teachers in these courses should be required to apply the concepts to a number of lesson plans.
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