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ABSTRACT
This study surveys teacher use of Graphic Organizers in their classrooms.  It reviews research on the effectiveness of Graphic Organizers with students.  It examines how visual learning techniques are supported by theories like dual coding and multiple intelligences. Experimental research also supports an increase in retention and in test scores when graphic organizers are introduced. Computerized graphic organizers are included and show that they positively affect student scores.  A survey was conducted with 62 teachers who are currently getting their Masters of Education at George Fox University. These teachers respond to a 14 question survey ranging from fill-in-the blank demographic questions to open ended questions on their application of Graphic Organizers.  The results found that a majority of teachers did include graphic organizers in their classrooms.  Elementary school was the highest level of inclusion. A number of educators responded that they include graphic organizers in their classrooms.  Questions for future study might focus on Special Education teachers, student use interactively versus teacher use for presentation, and student assessment when graphic organizers are used.
CHAPTER 1

Introduction

The use of Graphic Organizers has been supported by scientifically-based research.  Increasingly studies have been published that show the power of Graphic Organizers, especially concept maps.  Graphic Organizers have even been suggested in Federal legislation like Reading First-a federal program focused on developing literacy in kindergarten through third grade students. Further, more research has surfaced which shows that the flexibility to reflect and restructure information when using computer mapping programs, has made computer-generated mapping even more powerful.  But with all the research behind using Graphic Organizers, the question remained: did teachers really use these techniques in the classroom?  

Statement of the problem:

The purpose of this study was to measure the usage of Graphic Organizers in the classroom by educators. 

Research questions:

Do educators use Graphic Organizers in their classroom instruction? Do educators know what Graphic Organizers are? Do educators use computer-generated Graphic Organizers?

Definition of terms

Graphic Organizers are defined as visual displays used to organize information in a manner that makes the information easier to understand and learn (Meyen, Vergason, & Whelan, 1996, p. 132). 

Usage will be defined as inclusion in classroom instruction in at least one subject area.  

CHAPTER 2

The Review of research literature

The use of Graphic Organizers in the classroom is increasing. As more research is completed supporting the theories of dual coding and multiple intelligences, educators are finding unique ways to engage students’ minds and bodies in learning. Existing research on student achievement and Graphic Organizers is divided into three categories: the physiology of how Graphic Organizers work, the effectiveness of the paper-and-pencil method of creating Graphic Organizers, and the effectiveness of computer-generated mapping.  This literature review examines the theories and research behind using Graphic Organizers in education. There were no studies available that investigate or report the frequency of teacher use of graphic organizers.

The theories behind visual learning

Conveying information through pictures and images has been labeled non-linguistic representation (Marzano, 2001). The use of Graphic Organizers is a common method teachers use to help students generate non-linguistic representations of their ideas. Non-linguistic activities, in fact, stimulate and increase brain activity (Marzano, 2001). Olson (1992) believes using pictures – non-linguistic representations - and words to tell stories helps educate the whole child by involving both sides of their brains. 

Cerebral duality is a theory which proposes that each side of the brain operates independently of the other (Rico, 2000). Each side of the brain stores information differently – the left side linearly and the right side pictorially. Rico offers the example of students who begin writing, get as far as a paragraph, stall because they don’t have enough detail in their mind, begin to draw a map to tap the design side of their mind and only then begin writing their story again. It is the use of both sides of the brain that allows students to tap information that is stored deep in the mind. Olson (1992) summarizes this idea as one side of the brain feeding the other side.  

Another term to define the way the visual and the verbal brain work together is dual coding. Because information is stored in the brain in two different ways (Marzano, 2001), either as linguistic bits of information or as imagery (mental pictures), the brain accesses information and thinks in two different ways. The more both systems are used for input of information, the better an idea is learned and the more easily it is retrieved. Students are building a verbal and pictorial framework for the information they are learning so even if they forget an idea, their brain has built its understanding and other “connected” ideas can lead them to the missing information (Marzano, 2001).

Research indicates many students have an element of the visual/spatial learner in them (Gardner, 1993). Visual learners process information by picturing the information instead of associating auditory words with the information. These children may have difficulty expressing their ideas in words, but their drawings show that they have extremely bright and active minds. They see the world in great detail (Olson, 1992). Some researchers (Olson, 1992) have found that children labeled as “Special Education” are, in fact, visual learners who have above average drawing skills. When asked to write, they may struggle, but when asked to draw they excel.

Using graphic organizers 

Those who have done research on webbing have had positive responses. Language arts teachers realize Graphic Organizers help students talk, share information, discuss and analyze ideas and relationships and construct knowledge (Anders & Beech, 1990). They found that when using Graphic Organizers as a part of reading, students became involved in creating a product based on what they read helping them gain a sense of purpose and control over reading.

One technique for addressing the difference in the way students learn and process information is the Graphic Organizer.  Graphic Organizers include Venn Diagrams as seen in Figure 1, Semantic Maps as seen in Figure 2, and Concept Maps as seen in Figure 3 (Dye, 2000) and (Chang, Sung & Chen, 2002). Anders and Beech (1990) call mapping, another style of Graphic Organizer, a strategy to learn, organize, comprehend and recall information. One reason that Graphic Organizers are effective is they combine both the pictorial and the linguistic mind; allowing students to see all of what they know laid out before them. Buzan (1993) creates maps so that the nodes of a map can be pictures or words and the lines between them show the relationship of the ideas. Interestingly, Buzan (1993) found, when given a common subject like “money” to accountants or “canvas” to artists, the more people creating a web on one idea the more unique associations they made. This result was replicated when Simone, Schmid and McEwan (2001) found each mind has its own connotation for every idea or fact that is learned. Their students developed very different maps even though they all were working with similar content. The researchers in this case found that the diversity of the maps proved that mapping allows students to manage and construct their ideas in a flexible and personal way. 

A common measure of success when testing Graphic Organizers is the increase in students’ long term retention.  Bahr et al. (2005) used bilingual knowledge maps, as seen in Figure 4, with college students learning German. Bilingual knowledge maps are a Graphic Organizer where the English and German words are paired in bubbles and linked with distinct line types to indicate word relationships. Half the eligible students were trained in this method. The second group was trained to use word lists using similar strategies as the bilingual knowledge map group. Both groups were then given words to study in the above formats. They were then sent home and told to return for testing two days later.  Two days after last seeing their stimuli, the bilingual knowledge map group tested significantly higher that the group using traditional word list. The significance of this study is that it removed the immediate post-test used in similar studies. The post test had been considered a rehearsal and therefore there had been concerns this might affect test scores.  Bahr et al. (2005) were able to remove this speculation from the effects of the visual and mapping techniques on long term retention.


Further research conducted by Chmielewski and Dansereau (1998) shows that students trained to use knowledge mapping techniques recalled more macro or higher level information when tested than those not trained in knowledge mapping. What makes this interesting is that this retention of macro information was found in students who were trained in knowledge mapping, but had not used the technique in the test nor were they conscious of a difference in the way they processed information for this test. This testing took place over a series of seven days and reinforces the findings that knowledge mapping helps students remember information significantly better over a period of delayed testing.

Parkes, Zimmaro, Zappe and Suen (2000) conducted a study with 167 college students in an introductory political science class.  Divided in three groups, one group received no treatment, two were trained to concept map and then divided so that one group used the technique for the study and one did not. The students who were trained to use the concept mapping and then used it for the essay test, performed better overall, but there were cases where scores were not improved. The researchers suggested this might be because some of these students were unclear about how to concept map or why concept mapping was helpful. Another factor that might have further helped improve scores was that some students were introduced to mapping for about an hour and this took place about two months prior to the actual experiment activity. Again it is clear that ongoing instruction and implementation time of using maps may contribute to improved student performance. Because students were also surveyed after the test researchers were able to pinpoint many of those whose scores did not improve.  

A theory touched on earlier is that as students learn, they are building on prior or existing knowledge (Marzano, 2001). As students begin to add this new information, they start to look for patterns. Visual patterns tap directly into the right brain where students organize information as systems, structures and pictures.  Gardner (1993) found that children he identified as ‘spatial’ learners tend to associate things on the basis of recognizing patterns in their physical qualities. As students begin to web information, they create maps of their ideas, and as they move ideas close to one another and create a hierarchy, a visual pattern begins to emerge. The use of clustering for prewriting, and even for project planning and problem solving, calls on the pattern seeking design mind (Rico, 2000). Using a computerized program to achieve this organization eliminates the challenge of editing and restructuring on paper. 

A study on the use of Graphic Organizers (DiCecco & Gleason, 2002) and student improvement found that students who chose to use Graphic Organizers as a study tool saw increased test scores. DiCecco and Gleason (2002) looked for a connection between webbing and students’ use of relational statements-statements which show context and the understanding of how ideas are similar and different-in their writing showing that they a complete grasp of the topic. They found that the longer the students used the Graphic Organizers, the more comfortable they were with the webbing technique, the better they did on their essays and at including relational statements. By the second essay, eleven of twelve students included relational statements in their essays when only two of the twelve had previously included them.

Guastello (2000) studied the effect of using hand-drawn concept maps with low achieving, inner city seventh graders. This study had a control group and treatment group who used partially completed maps.  This study showed a significant increase in student scores and suggested that the information included in the partially completed maps be gradually reduced in the amount of information provided in order to aid students in mastering the mapping technique.  

The result of research including Graphic Organizers has been so positive, that they are now included in Federal research based programs. The Reading First Initiative, signed into law in 2002, was established to eliminate illiteracy in the United States. Reading First targets K-3 students and “builds on the findings of years of scientific research, which, at the request of Congress, were compiled by the National Reading Panel.” (http://www.ed.gov/programs/readingfirst/index.html August 22). In its report, the NRP suggested the use of graphic and semantic webs as a comprehension aid for readers. This is one of only seven recommended strategies.
Computer-generated mapping

The use of Graphic Organizers encompasses a large range of activities.  One style of developing Graphic Organizers involves using computer programs to create maps and webs. Researchers have set out to determine which variables, including using a computer, affect the benefits of using Graphic Organizers (Griffin & Malone, 1995). Zeitz and Anderson-Inman (1993) studied learning-disabled students who used computer-based study strategies for science tests. A key study strategy used was creating concept maps of the ideas students learned in class.  The study found students who had the best quiz scores were the students who created the most complex maps with many nodes and links. Zeitz and Anderson-Inman believe showing the connections and seeing the relationship between ideas is the factor that helps students develop a complete understanding of a concept. Using the computer to create the maps, allows them to rearrange the nodes and links connections as they learn more information about the concept.

The Zeitz and Anderson-Inman study was conducted using the computerized Graphic Organizer, Inspiration. Their study is one of a few that connects using the computer with using Graphic Organizers.  Another study that included Inspiration was conducted by Simone et al. (2001) and compared student feelings about using a computer-generated Graphic Organizer over the paper-and-pencil Graphic Organizers normally used by university students. In this study students reported enjoying using Inspiration to conduct the concept mapping. Anderson-Inman and Knox-Quin (1996) found that students who used the outline view of Inspiration for note taking reported being more engaged in the activity and were able to take much better notes than they had previously.
A seven-week study in Taiwan conducted by Chang, Sung, and Chen (2002) examined the use of computer-generated Graphic Organizers by 126 fifth grade, Chinese-speaking and writing students. The study divided the students into three groups: one group completed partially developed Graphic Organizers, the second corrected existing but flawed organizers and a third group created their own.  The results of this study showed that students who completed the partially filled Graphic Organizers had the most improvement on the post-test. The Chang et al. (2002) study notes that the outcome of their study varies from others and that may be due to the short duration of the seven-week study.

Another study on computer-generated Graphic Organizers looked at language as a variable (Ritchie & Gimenez, 1995). This study examined thirty-one English-speaking students and thirty-four Spanish-speaking students and was conducted in a much shorter time span than the previous studies.  Students in the treatment group in each class were pre-tested, a day later they used the computerized Graphic Organizer for twenty minutes.  A post test was administered a day later and a delayed post test two weeks later to test longer-term retention.  Regardless of dominant language, students using the Graphic Organizer treatment outscored the control students.  This study looked at knowledge retention both short- and long-term retention were increased. This conclusion by Ritchie and Gimenez (1995) is repeated in a similar study with sixth graders conducted by Ritchie and Volkl (2000) who also saw students’ long-term retention increase. 

Sturm and Rankin-Erickson (2002) compared four elements of essay writing using computer-generated maps. Learning disabled middle school students were asked to write essays with no treatment, with hand-drawn concept maps and with computer-generated concept maps.  The essays were measured looking for number of words, syntactic maturity, number of T-units and holistic writing scores. The study examined the difference in student scores and attitudes when using no treatment and the two mapping treatments. Students who used the hand-generated maps scored better and wrote more than those who had no intervention, and students who created computer-generated maps scored higher, wrote more and felt better about their writing than the two other groups. Students’ reasons for preferring the computer-generated map included the hand-drawn maps were too sloppy, too hard to modify and the page became confusing without and easy way to organize the page.  

Another study with learning disabled students in a high school Language Arts class found that the use of computer-generated concept maps markedly improved students’ scores over both traditional review methods and guided questions (Lenz & Adams, 2005). This was the only study that looked at student scores on an A-F range and examined how students would improve in a traditional classroom.  Even though their scores improved with both treatments, the students’ scores were still only in the “F” range.  It will be interesting to see how this improvement varies when applied to mainstream middle school students.  

The research on integrating visual learning into the curriculum is compelling. Using both dual coding, and the initial findings of those who include visual learning techniques in their classrooms, it is clear that Graphic Organizers should be a key part of most classrooms. What is still unclear is whether teachers are using these techniques in their classrooms. 
Chapter 3

Methods

Participants

Participants in this study were enrolled at George Fox University in the Masters of Education program. There were a total of 63 participants. Twenty-nine were teachers in elementary schools, 12 taught middle school and junior high students, 18 taught secondary school, three taught K-12 self contained classrooms and one taught college level courses. Twenty-five participants taught in rural schools, 26 taught in suburban schools and 12 taught in urban schools.  

Survey instrument

The measurement used was a fifteen question survey (see Appendix A).  The survey is divided into two halves. The first half asked demographic and classroom information. The second group of questions in the first half asked for information on their knowledge and use of Graphic Organizers. Question eight in this section allowed respondents to answer in their own words. The second half explored their use of computer programs to create Graphic Organizers. Here the respondents had the opportunity to answer three open-ended questions. 

Procedures


The sample in this study was a sample of convenience and was selected because the majority of the teachers would have at least one year teaching experience. The survey was distributed to the professors of each class.  They passed out the survey during the last week of summer session classes and instructed students to complete the survey before the next class period. The professors then returned them. Results were tabulated using Excel and exporting that to SPSS to generate tables, and cross tabulations of all close-ended questions.  Key word and phrases from the open-ended questions were counted and compared.

Chapter 4

Results


This section reviews the results of the survey on the use of Graphic Organizers in the classroom and addresses the purpose of this study which was to measure the usage of Graphic Organizers in the classroom by educators. First this section examines the usage of Graphic Organizers within school types and subject area.  Next it reviews the use of Graphic Organizer, the tasks for which they are used and the knowledge teachers have of them. Finally this section will explore the inclusion of computers and computer-generated Graphic Organizers. 


The first research question asked, do educators use Graphic Organizers in their classroom instruction? The results showed that a majority of the teachers did use a variety of graphic organizing techniques, see Table 1. Elementary teachers’ responses showed that usage of graphic organizers in their classrooms was the most frequent. The use of computerized Graphic Organizers was seen in about twenty percent of participants. Those who used computerized Graphic Organizers had access to computers in their classrooms and also had access to a projections device to share the documents they created.


The first question that showed a difference of use or Graphic Organizers asked rural, suburban and urban school teachers if they used Graphic Organizers, see Table 2.  Sixty-two and a half percent of rural teachers stated that they include Graphic Organizers in their classes; seventy-seven percent of suburban teachers stated that they use Graphic Organizers in their classroom, and seventy-one percent of urban teachers used Graphic Organizers.  


Teachers were asked what grade level they taught and if they included Graphic Organizers in their class rooms. As seen in Table 3, ninety-six percent of teachers who identified themselves exclusively as Kindergarten through fifth grade or as elementary school teachers responded that they used Graphic Organizers in their classrooms.  The one exception was a Kindergarten teacher. One hundred percent of teachers who identified themselves as ‘middle school’ teachers (teaching the range of grades, not just grade six, or grade seven) answered that they did not use Graphic Organizers in their classes.  Forty-four percent of teachers who identified them selves as exclusively high school teachers responded that they used Graphic Organizers in their classroom.


Eighteen respondents identified themselves as teaching all subjects.  All of these teachers were self-identified elementary teachers and all but one teacher or ninety-four percent said they used Graphic Organizer.  


The use of Graphic Organizers by teachers who used computers daily is sixty-two percent, by teachers who never used computers is fifty percent, by teachers who seldom used computers is sixty-seven percent and by teachers who used computers weekly is seventy-nine percent.


As seen in Table 4, forty-two of sixty-two respondents said they used Graphic Organizers in their instruction-that is sixty-eight percent. Two of the forty-two did not provide information on the frequency of use in the classroom. Of the forty remaining who provided usage frequency sixty-two and a half percent used them weekly, twenty-five percent used them daily, twelve and a half percent used them seldom.

The second question asked was, do educators know what Graphic Organizers are? When asked to define Graphic Organizers, 19 respondents used the word visual to define them. The next most frequently used term was “organize thoughts or ideas” with nine respondents using that term.  As a group, the following words were used thirteen times: mapping, T-chart as seen in Figure 5, KWL as seen in Figure 6, diagram, Venn diagram, web, table and chart. Two respondents mentioned computers as a part of the process, while one respondent said a computer was not needed.


When asked to give an example of a type of Graphic Organizer, respondents used terms like: bubble map, KWL, story web or web, character map, Kidspiration, Inspiration, timeline and table. Venn diagram was the most frequent example – it was listed seventeen times. Thirteen of those seventeen mentions of Venn diagram were by Elementary teachers. Web is mentioned nine times.

When asked how Graphic Organizers are effective, seven respondents said they were helpful to teach “organization”, six listed them as beneficial for “pre-writing,” and five said that they were beneficial to help students grasp ‘abstract’ information or make connections. The rest of the benefits were in the following areas: tap intelligences, assess, reading, studying, problem solve, provide clear representation of information, build schema, brainstorming class discussion, and more.

The third and final research question for this study asked, do educators use computer-generated Graphic Organizers? When looking at the use of computerized Graphic Organizers in classrooms, as seen in Table 5, of the forty respondents who said “yes” they used Graphic Organizers and who answered this question, twelve used computer programs to create Graphic Organizers and twenty-eight did not.  Of the twelve who said they used computers to create Graphic Organizers, sixty-six percent taught elementary school, seventeen percent taught middle school grades and seventeen percent taught high school grades. One hundred percent of the respondents, who used computerized Graphic Organizers in the classroom, had a computer or computes in their classroom.  One hundred percent also had projection devices in their classroom or could check out a projection device for their classroom. However, of the entire sample of sixty-two, nineteen (thirty percent) did not have access to a projection device. Fifty percent also taught Graphic Organizers (computerized or not) daily.  As seen in Table 6, of those who said they used computerized Graphic Organizers, fifty percent listed two or more program used. That resulted in a total of nineteen answers. Fifty-eight percent responded they used Kidspiration, fifty-eight percent mentioned Inspiration, seventeen percent mentioned Thinking Maps, eight percent used AppleWorks and eight percent used Word.

The results of this survey answer the research questions posed above. Teachers use Graphic Organizers in their classrooms. Some teachers do teachers use computerized Graphic Organizers. And elementary teachers use Graphic Organizers at a higher rate than other age levels. 

Chapter 5

Discussion

The origin of this study was based on the belief that teachers were not familiar with and were not using Graphic Organizers and computer-generated Graphic Organizers.  The results of the study showed that paper and pencil created Graphic Organizers were used by sixty eight percent of the educators. This reflects that teachers are using Graphic Organizers in their classes.  However, only twenty percent of teachers are using computer-generated Graphic Organizers. The availability of the research on computer-generated Graphic Organizers, especially with mainstream classrooms in K-12 classrooms, predicted that the use of computer-generated Graphic Organizers would be less frequent.  

The expected results and the actual results differed when it came to what grade level of teachers are using Graphic Organizers. Middle School seemed like a natural fit with Graphic Organizers and yet this was an area where one hundred percent of the teachers who identified themselves as teaching the range of middle school grades did not include Graphic Organizers in their classrooms.  

The research on computer-generated Graphic Organizers shows that students who use them have increased retention of information.  It also shows that their exploration into what they know of a subject is greatly increased when they use computer-generated Graphic Organizers.  It would be interesting to do further in-class research on this issue over the course of an entire school year. 


This study investigated classroom access to at least a teacher computer and a projection device. Further study could be done to see if the thirty percent of teachers who did not have access to projection devices did have access to computer labs for use with the students. Without that access, it will be difficult for teachers to increase inclusion of computer generated maps in their classrooms.  


Simone, et al. (2001) and Anderson-Inman and Knox-Quin (1996) stated that students enjoyed and felt better about their work when using computer software like Inspiration to aid in their generation of Graphic Organizers. As students develop computer skills earlier – students enter Kindergarten with the ability to navigate computers to play games – and are clearly engaged by computer use, the inclusion of software to create Graphic Organizers seems like a solution to two challenges. Research supports evidence that Graphic Organizers are effective, the federal programs are now suggesting that these programs be used in the classroom them and it seems from the completed surveys, that teacher are increasingly using them.  


The answers provided by the surveyed teachers show a diverse knowledge of Graphic Organizers. It was supposed there would be a much higher percentage of teachers who listed story mapping, or general webbing, it is interesting that forty-three percent of the respondents chose Venn diagrams as a type of Graphic Organizer they used. This might be surprising because it is a very specific type of organizer used for the very specific purpose of comparing and contrasting. Many teachers noted that they used Graphic Organizers for helping students grasp abstract ideas.  For visual learners, the structure of a map seems to be especially helpful.  These techniques are prove effective even for students like those in the Chang et al. (2002) and Ritchie and Gimenez (1995) studies who do not speak English and have not been educated in a Western system, these techniques proved effective.


Further questions for study might include an review of how assessment scores vary and results are more or less elaborate when Graphic Organizers are the assessment medium. Another area for exploration might be to measure the frequency the of teacher use of Graphic Organizers in Special Education programs. The positive results of the research on the use of Graphic Organizers coupled with the frequent use and positive impression of Graphic Organizers invites further study and suggests that even more teachers should include Graphic Organizers in their classrooms.
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Appendix A

Graphic Organizer Teacher Survey

1. How many years have you been teaching?

2. Is your school: Urban_____  Suburban_____  Rural_____

3. What grade(s) do you teach?

4. What subject area(s) do you teach?

5. Do you have a computer in your classroom? Yes_____  No_____

6. Do you have a projection device for your computer e.g. LCD or Infocus? Yes_____  No_____

7. How often do you use the computer for classroom instruction?  Daily_____  Weekly  _____Seldom_____

8. How would you define the term Graphic Organizer? (Please use the back if you run out of space)

9. Do you use Graphic Organizers in your classroom? Yes_____  No_____

+If you answered ‘yes’ to # 9, please proceed to question 10. If you answered ‘no’, you are done with the survey.

10. Please give an example of a type of Graphic Organizer you have used in your classroom recently.

11. How do you use them? For example, for which subjects, for individual or group work, for what types of lessons?

12. Do you use a computerized graphic organizer? Yes_____  No_____

13. If yes, which one?  Inspiration_____  Kidspiration_____  Thinking Maps_____  Visio_____

SmartIdeas_____  Other_____  If other, which one:_________________________________

14. How have graphic organizers been effectively used in your classroom? (Please use the back of this sheet if you need more space.)

If you wish to see the results of this survey, please put your name and email here: ___________________________

If you have any questions please contact Erin Antonius at eantonius@msn.com
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Table 1. Teacher use of graphic organizers by grade taught
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Table 2. School type of teachers using graphic organizers
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Table 3. Kindergarten though fifth grade teacher us of graphic organizers
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Table 4. General teacher usage of graphic organizers
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Table 5. Teacher use of computer-generated graphic organizers
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Table 6. Software programs used for computer-generated graphic organizers
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Figures

Figure 1. Venn Diagram
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Figure 2. Semantic Web
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Figure 3. Concept Map
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Figure 4. Bilingual knowledge map (Bahr et al, 2004) 
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Figure 5. T-chart
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