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The Use of Combined Graphic Organizers And Their Impact On Student Ownership In A 

Middle School Science Classroom 

 

Purpose and Theoretical Framework 

 

Student achievement in science continues to be an issue for the nation. US student 

success in the sciences and math still fall behind many nations (Gonzales et. al, 2004;Lemke et 

al, 2004). Hence, there continues to be a need for better achievement in science among students. 

Grounded in action research, this study sought to examine the impact on sixth graders 

achievement and ownership in a science classroom through the use of varied graphic organizers.  

An essential component of meaningful learning is the integration of new or target 

concepts into the learner’s framework of relevant concepts (Ausubel, 1968). Building non-

arbitrary and coordinated links between a learner’s knowledge structures and a target concept or 

set of concepts could be facilitated by, among other things, the use of visual organizers (Novak 

& Gowin, 1984). For instance, studies have shown that the level of details in lecture notes 

accounts for half of the advances in student’s final test scores (Titsworth & Kiewra, 1998). This 

demonstrates the importance of note taking during lectures and upon learning new material. 

Makany, Kemp, and Dror (2009) performed a study that showed a significant increase in 

comprehension and overall performance when using non-linear forms of note taking instead of 

traditional methods. Their findings highlight the significance and need for the integration of 

graphic organizers into the classroom. They emphasize the fact that graphic organizers allow 

students to see the material in a different way, often making the material more memorable. 

A graphic organizer is a visual and graphic tool that depicts the relationships between 

facts, terms, and or ideas within a learning task (Gallavan & Kottler, 2007). Since science is 

often difficult for students to comprehend, organizers not only increase understanding but 

provide a student centered hands on approach to science. In light of this, this action research 

study tested the effect of these tools in a science classroom. Hyerle (1996) organized visual tools 

under three categories, each with subcategories: (a) Brainstorming webs, which include mind 

mapping, clustering, and webbing, (b) task-specific organizers, which include life cycles, text 

structures, flow maps, and decision trees, and (c) thinking process maps, which include concept 

maps, thinking maps, and Vee maps. Visual tools, as their proponents argue, are deeply rooted in 

constructivist theory (Eastman, 1977; Jones, 1977; Novak & Gowin, 1984). In essence, such 

tools can be thought of as forms of metacognition. They support strategies that enable students to 

process information through building conceptual links, discerning patterns among concepts, 

developing the capacity for viewing situations from multiple perspectives, and reflecting on and 

modifying understandings in response to feedback from others (Buzan, 2000; Hyerle, 1996; 

Wycoff, 1991). Much empirical research on visual tools has been directed toward the use of 

concept maps, Vee maps, and flow maps. Few studies have considered combining such tools in 

the classroom to the point where students get to choose which organizer suits their own learning 

style. In addition, little is known about how visual tools can help enhance student sense of 

ownership. 

Ownership can be conceptualized as the student’s attitudes towards science and desire to 

see the need for science as part of their learning. Ownership takes place when students put in 

extra effort into their work and choose to extend research on their own. Ownership is a way for 

students to truly engage in their learning and prepare them for future endeavors in science and 

education by encouraging them to apply classroom learning to their own life. Few studies have 
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shown that providing students with a sense of ownership in the subjects they learn provides 

positive attitudes towards the subject. For instance, studies on authentic learning have identified 

student ownership and the empowerment of students to choose aspects of their learning as one of 

four main criteria of student centered learning (Rule, 2006). Callison and Lamb (2004) also 

found that when students take on a greater role in the classroom and accept ownership in the 

learning process that learning is more likely to go beyond the classroom and be transferred into 

other areas life; hence the significance of ownership as a powerful characteristic in enhancing 

student attitudes towards science learning.  

This action research study examines the impact that the use of a combination of graphic 

organizers would have on student ownership and the implicit effect on achievement. As a result 

the study targets the following research questions: (1) What impact does the use of a combined 

mix of graphic organizers have on student achievement? (2) What impact does such a 

combination have on a student’s attitudes and sense of ownership? 

 

Method 

 

Participants 

 

The study was conducted in a sixth grade science classroom at a public middle school 

located in the Northeast region of the United States for five weeks. The school contains an 

average teacher/student ratio of 1:19 and serves students of middle to high socioeconomic 

backgrounds with the majority coming from middle class households. Eighteen sixth grade 

students, ages ranging between 11to 12 years, participated in this study (55% male; 45% female) 

with the majority being mainstream white (83% White; 17% Latino). These participants were 

purposely chosen for this study as they are a representative sample of the gender and ethnic 

general population of the school. 

 

Procedures 

 

To target the research questions, data sources for this study focused on student surveys, 

student interviews, tests and quizzes, and student journals. Each data source was triangulated and 

used to generate information pertinent to the research questions. Data collection took place over 

the course of five weeks. 

Participants had no prior knowledge or use of graphic organizers. During the first week, 

as participants were having difficulties in organizing their notes, the teacher- researcher 

introduced various types of graphic organizers (these were: Concept maps, Venn Diagrams and 

3-dimensional foldables). Students were shown an overhead of each tool and copied it into their 

journal notebooks. All organizers contained the concepts and terms they learned about. At the 

end of each lesson, students were given the opportunity to organize their notes using the varied 

tools. The teacher-researcher provided a sample of how the notes may look using the varied 

tools. They referred to this map many times throughout the week. In the following weeks and 

after each lesson, participants were provided with the opportunity to add concepts to which ever 

tool they felt appealed to them the most, as new information was given. Student journals were 

collected at the end of each week to observe: (1) any progress in the way participants organized 

their notes; and (2) the level of sophistication of science terms used by students.  

Furthermore, at the end of each week a survey adapted from Struble (2007), was issued 
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and collected. The survey required participants to rate, according to a dichotomous scale 

(“strongly like” or “strongly disagree”), particular dispositions they have towards science and the 

use of the organizers. At the end of each week all students completed surveys and put them into a 

folder. They were given five minutes to complete the surveys.  

Assessments were given in the form of tests and quizzes. These types of assessments 

were not new to students as this was already something they did on a weekly basis prior to the 

study. During the time frame of the study, students were given tests and quizzes each week for 

four weeks. Each test contained a variety of question types as well as a short answer portion. 

These assessments were used to gage how well students understood the information as well as 

their ability to apply the material after they engaged in using graphic organizers as compared to 

their performance prior to the study. 

At the end of the final week, six students (chosen based on varied achievement levels) 

underwent a 5-10 minute semi-structured interview. Students were asked a series of five open 

ended questions that focused on their attitudes towards science as result of their use of the 

organizers. The purpose of these interviews was to filter out understandings of student ownership 

towards their use of the organizers. The questions focused on student attitudes towards science 

and any changes students reflected as a result of the use of the organizers.  

 

Results 

 

In general, findings show that students’ use of combined organizers led to higher 

achievement in science for the majority of learners as measured by assessment scores. Student 

attitudes towards science reflected more positive dispositions (approximately 88%) for the 

majority of the class as compared to prior implementation of the study that showed 50% of 

students whose dispositions reflected negatively. Finally, indication of student ownership 

increased through the enhanced use of graphic organizers, specifically the combination of 

customized organizers by the majority of students. An interesting find in the study is that 

students eventually developed their own way of developing their graphic organizer rather than 

following through instructions given to them. This adds to prior findings from other studies (e.g. 

Abi-El-Mona & Abd-El-Khalick, 2008) regarding the need to provide students with 

opportunities to develop their own way of using learning tools to enhance their learning. 

 

Significance of Study 

 

The significance of this study lies in its nature of it being an action research study. As a 

teacher I sought ways to improve my student’s attitude towards science as well as increase their 

ownership over their work. Specifically, implications from this study target students’ ownership 

of their schoolwork as a means of enhancing student investment in science. For instance, if a 

student is able to create their own organizer and be an active participant in their learning they are 

likely to have a better attitude towards science (Novak and Gowin, 1984). Previous studies on 

graphic organizers rarely sought the impact of the combined use of various graphic organizers. 

Further, a better understanding of the combined use of graphic organizers and ownership 

generated from the study can help add to the literature on how such combinations can impact 

student achievement in science. As such, this study would be of interest to both science 

educators and researchers since implications target better practices for enhancing science 

teaching and learning. Implications of the study also seek to investigate further the use of 



 4 

combined organizers on other age groups as well as what ownership in science, may mean to 

such groups. 
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