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Abstract 

     The purpose of this study was to determine if using Thinking Maps graphic organizers 

increased student comprehension of science nonfiction texts.  The researcher wanted to further 

determine how Thinking Maps graphic organizers would help students who were categorized in 

different ability levels on the Winter 2019 MAP test.  Two research questions guided the study:  

Does the use of Thinking Maps graphic organizers, such as circle maps, multi-flow maps, and 

tree maps, affect student comprehension of science nonfiction texts?  And does the use of 

Thinking Maps graphic organizers affect the comprehension of students of different reading 

abilities as determined by the Winter 2019 MAP test scores in both Informational Text and the 

Vocabulary Acquisition and Use categories?  Twenty-eight fifth grade students from one 

classroom participated in the study with 26 completing the study; two did not complete the study 

due to absences.  All participants increased in comprehension during the study.  Of the 

participants completing the study, 76.92% scored 80% or above on the unit post-test compared to 

no participants scoring 80% or above on the pre-test. 

 Keywords: comprehension, Thinking Maps, graphic organizers 
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Investigation of the Effectiveness of Graphic Organizers on Science Nonfiction Text 

Comprehension 

Expository texts pose their own unique sets of challenges for students.  At around 4th grade, 

science texts switch from a narrative style, which tends to focus on a main idea, to an expository 

style with lots of concepts and unintegrated facts that students must make sense of and organize 

the information on their own (Roman, Jones, Basaraba, & Hironaka, 2016).  ñIntermediate and 

secondary content area curricula include increasingly complex material and abstract concepts 

that require students to use higher-order processing and comprehension skillsò (Dexter, Park, & 

Hughes, 2011, p. 204).  The Common Core State Standards (CCSS) require higher-order 

thinking skills from students which can be a challenge when they are struggling to make sense of 

expository texts (Singleton & Filce, 2015).  ñThe expectations are that students will be able to 

read a text closely and comprehend explicit ideas, identify main ideas and details, and use the 

structure of informational text to understand how ideas and concepts relateò (Scott & Dreher, 

2016, p. 286).  As students progress through each grade in school, these skills are designed to 

build on the skills of the previous year.   

Graphic organizers are evidence-based tools that teach inference, visual connections, and 

provide a framework to extract details (Roman, Jones, Basaraba, & Hironaka, 2016).  ñThey are 

intended to promote more meaningful learning and facilitate understanding and retention of new 

material by making abstract concepts more concrete and by connecting new information with 

prior knowledgeò (Dexter, Park, & Hughes, 2011, p. 204).  While many graphic organizers help 

students organize information, few help students to then ñfollow through with an organized, 

coherent piece of writingò (Hyerle, 1996, p. 85).   
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Thinking Maps are eight specific types of graphic organizers in which each map serves a 

different, specific purpose and aligns with a single thinking process.  As students in 5th grade 

encounter more challenging texts and text structures they are unfamiliar with, Thinking Maps 

can help students to identify the important information from expository texts and organize the 

information in a visual format which will help them to make sense of the information in order to 

help them comprehend the text.  By implementing the use of Thinking Maps in my fifth grade 

classroom, I want to investigate their effectiveness on studentsô comprehension of science 

nonfiction text.  The purpose of the study is to determine the effect the use of graphic organizers 

will have on student comprehension of science nonfiction texts. 

The study hypothesizes that using Thinking Maps graphic organizers, including circle maps, 

multi-flow maps, and tree maps will help students determine important information, define 

keywords, sort and classify information, and determine cause-and-effect which all aid in 

comprehension.  The study hypothesizes that using Thinking Maps graphic organizers will 

increase the comprehension of lower level, those categorized as Average or High Average, 

students as categorized by their Winter 2019 MAP test scores more than higher level students, 

more than students categorized as High ability.  

Two research questions guided this study: 

¶ Does the use of Thinking Maps graphic organizers, such as circle maps, multi-flow maps, 

and tree maps, affect student comprehension of science nonfiction texts? 

¶ Does the use of Thinking Maps graphic organizers affect the comprehension of students of 

different reading abilities as determined by the Winter 2019 MAP test scores in both 

Informational Text and the Vocabulary Acquisition and Use categories? 
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In the following literature review, the researcher defines graphic organizers and discusses 

comprehension issues students and teachers face in the classroom.  The demands of the CCSS 

and the Next Generation Science Standards (NGSS) are examined.  A review of research 

supports graphic organizers having a positive effect on comprehension when the graphic 

organizer is taught and used appropriately.  Finally, implications for how teachers can implement 

graphic organizers are outlined. 

Graphic Organizers and Text Comprehension 

Numerous studies and articles detail the importance of text comprehension for overall student 

success.  ñUnfortunately, many students have difficulty recognizing the organization of ideas 

when attempting to understand the content as they navigate the lengthy passages found in 

textbooksò (Scott & Dreher, 2016, p. 286).  When students struggle with understanding the 

structure of the text they are reading, making inferences, or connecting information, they may 

have trouble comprehending the full meaning of what they are reading and learning.  Teachers 

need to be able to help their students who are struggling with text comprehension, especially 

informative expository text, whether that student is an average student or a student dealing with a 

learning disability.  Many teachers are required to plan their lessons with, and help their students 

meet, the demands of the Common Core State Standards (CCSS) and the Next Generation 

Science Standards (NGSS) which emphasize developing higher-order thinking skills and being 

able to work with and comprehend complex texts.   

This review will look at a specific strategy, using graphic organizers, in order to help 

students to improve comprehension of expository texts.  Challenges facing students with learning 

disabilities and strategies to specifically help students with learning disabilities through the use 

of graphic organizers will also be addressed.  Graphic organizers are evidence-based tools that 
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teach inference, visual connections, and provide a framework to extract details (Roman, Jones, 

Basaraba, & Hironaka, 2016).  ñGraphic representations or organizers have been defined as 

spatial displays of key ideas from texts arranged to communicate conceptual hierarchy as well as 

relationships and connections between ideas, facts, and conceptsò (Scott & Dreher, 2016, p. 

287).  ñThey are intended to promote more meaningful learning and facilitate understanding and 

retention of new material by making abstract concepts more concrete and by connecting new 

information with prior knowledgeò (Dexter, Park, & Hughes, 2011, p. 204).   

Graphic organizers use visual displays that arrange words using boxes, cells, arrows, or other 

visual cues to depict key concept in a way that students can comprehend (Ciullo, Falcomata, & 

Vaughn, 2015).  Graphic organizers come in many forms and titles, and can be adapted to the 

need of the individual lesson or task.  Some examples include semantic mapping which is used to 

identify main idea and supporting details, semantic feature analysis which is similar to semantic 

mapping but presented in a matrix form, and the style most people think of when they think of 

graphic organizers, the visual display which organizes information in one of five ways; temporal 

(e.g., timeline), spatial (e.g., decision tree), sequential (e.g., flowchart), hierarchal (e.g., 

taxonomy), or comparative (e.g., Venn diagram) (Dexter, Park, & Hughes, 2011).  

Thinking Maps are eight specific types of graphic organizers which correlate to eight specific 

thinking processes (Hyerle, 1996).  Thinking Maps allow students to brainstorm and organize the 

information they gather on a specific map for a specific thinking purpose with the goal of then 

using that information to communicate what they have learned through writing, speaking, or 

some other presentation.  Whereas traditional graphic organizer handouts where students fill in 

blanks, bubbles, squares, or other predetermined shapes, Thinking Maps are constructed by the 

student to fit the need of the task and because of that does not limit the student to the number of 
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ideas or pieces of information that can be included on the Thinking Map.  The eight Thinking 

Maps and their purpose are:  

Circle mapðhelps define words or things in context and presents points of view.  Bubble 

mapðdescribes emotional, sensory, and logical qualities.  Double bubble mapðcompares and 

contrasts qualities.  Tree mapðshows the relationships between main ideas and supporting 

details.  Flow mapðshows events as a sequence.  Multi-flow mapðshows causes and effects and 

helps predict outcomes.  Brace mapðshows physical structures and part-whole relationships.  

Bridge mapðhelps to transfer or form analogies and metaphors. (Hyerle, 1996, pp. 85-86) 

Comprehension Issues Facing Students 

All students need instruction and guidance in the skills and strategies needed to improve their 

text comprehension.  ñDuring the third and fourth grade, students mainly read narrative texts. 

However, after fourth grade, children move beyond narrative text to expository textò (Botsas, 

2017, p. 143).  At around 4th grade, science texts switch from a narrative style which tends to 

focus on a main idea to an expository style with lots of concepts and unintegrated facts that 

students must make sense of and organize the information on their own (Botsas, 2017; Roman, 

Jones, Basaraba, & Hironaka, 2016).  Expository texts pose their own unique sets of challenges 

for students.  ñThe structure is complex, with many missing cohesive connections and without a 

continuous flow of information and time sequence, contrary to narrative textsò (Best et al., 2008; 

Kendeou, Muis, & Fulton, 2011 as cited in Botsas, 2017, p. 141).  ñIntermediate and secondary 

content area curricula include increasingly complex material and abstract concepts that require 

students to use higher-order processing and comprehension skillsò (Dexter, Park, & Hughes, 

2011, p. 204).   
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In their study of a sample of science textbooks found in schools, Roman, Jones, Basaraba, 

and Hironaka (2016) found that many science texts sentence structures were missing logical 

connections in their writing which demanded readers infer meaning which can be a challenge for 

many students.  Furthermore, ñscientific reasoning in the classroom requires students to rely 

more heavily on inductive and deductive thinking, skills that are often difficult for studentsò 

(Dexter, Park, & Hughes, 2011, p. 204).  Additionally, social studies texts not only have details 

students need to remember, but also text components such as compare and contrast, cause and 

effect, trends, and themes (Roman, Jones, Basaraba, & Hironaka, 2016).  As seen in these 

examples, texts and text structures differ across content areas and students need to be able 

comprehend text in all disciplines (Fisher & Frey, Engaging the adolescent learner: Text 

complexity and close reading, 2012).  ñFurthermore, words used in expository texts are often of 

high content density, unknown, abstract, and technicalò (Botsas, 2017, p. 141).  These factors 

make comprehension a challenge for students.  

Comprehension Issues Facing Students with Learning Disabilities  

Students with learning disabilities (LD) and/or those in special education (SpEd) programs 

have additional challenges and needs.  Much of the science content being taught uses expository 

texts which is especially challenging ñdue to higher expectations for students with learning 

disabilities studying the general science curriculum, where they have significantly lower 

performance than their typical classmatesò (Scruggs & Mastropieri, 2007, as cited in Botsas, 

2017, p. 142)   ñMore than 20% of high school students with LD typically score at least five 

grade levels below nondisabled students in reading (National Joint Committee for LDs, 2008) 

and numerous students with LD are unprepared for the rigor of secondary school readingò 

(Ciullo, Falcomata, & Vaughn, 2015, p. 16).  According to data from the National Assessment of 
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Student Progress, only 11 percent of students with learning disabilities were at or above the 

proficient level for science in eighth grade and only six percent of twelfth graders with learning 

disabilities scored at or above the proficient level (Dexter, Park, & Hughes, 2011).   

Students with learning disabilities have unique needs and challenges and need to be provided 

with appropriate skills and strategies to help them comprehend what they are reading and 

learning so that they can achieve and grow in their education.  ñBecause of differences in the 

brain that affect how information is received, processed, and expressed, a student with a learning 

disability will see and hear information differently from other studentsò (Hughes & Parker-Katz, 

2013, p. 94).  ñStudents with learning disabilities face problems in comprehending any kind of 

text, because of their general inability to understand textual structure and making mental 

representationsò (Botsas, 2017, p. 142).  Students with learning disabilities are more likely than 

their peers to be disengaged from the learning process, have trouble organizing the knowledge 

they have in meaningful ways, and have difficulties reading and comprehending expository text 

than narrative text which all leads to less success than their peers (Hughes & Parker-Katz, 2013). 

ñMany students with learning disabilities (LDs) experience pervasive difficulty with reading 

for understanding and these challenges often increase after the primary grades due to the shift in 

reading more complex informational textò (Ciullo, Falcomata, & Vaughn, 2015, p. 15).  The shift 

in text complexity can be difficult for most students, but those difficulties are compounded for 

students with learning disabilities (Dexter, Park, & Hughes, 2011).  Expository textbooks can be 

a struggle as students need to infer text structure and meaning (Roman, Jones, Basaraba, & 

Hironaka, 2016).  ñBecause of their poor or fragmented prior knowledge, students with learning 

disabilities struggle to form a coherent representation of the meaning of a text, often failing to 

generate the necessary inferencesò (Best et al., 2008 as cited in Botsas, 2017, p. 142).   
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Students with learning disabilities struggle with disciplinary text literacy, complex texts, and 

the decrease in direct instruction from the teacher as they go through school and transition to 

secondary school (Singleton & Filce, 2015).  Students with learning disabilities have challenges 

with comprehension components such as fact recall, summarization, locating pertinent details to 

support main ideas, sequencing and inference style questions which are needed to understand 

expository texts as well as to meet the cognitive demands of the CCSS (Ciullo, Falcomata, & 

Vaughn, 2015).  ñThe difficulty of children with learning disabilities to comprehend expository 

texts is associated with conceptual density, less familiar concepts and difficult and technical 

vocabularyò (Botsas, 2017, p. 142). Students with LD or in SpEd programs can have difficulty 

with these higher-order thinking skills. 

Implication of Common Core State Standards and Next Generation Science Standards 

Most school districts work under the (CCSS) and the (NGSS) which aim to guide students 

into deeper learning and preparedness for college and beyond (Common Core State Standards 

Initiative, 2018).  Teachers and students both feel the impact of these standards as:  

One goal of the CCSS is to ensure that students gain adequate exposure to a range of texts 

and tasks. Increasing with each grade level is an emphasis on information text so that students 

build background knowledge, vocabulary, and understanding. In addition, students advancing 

through the grades are expected to meet each yearôs grade-specific standards and retain or further 

develop skills and understandings mastered in preceding grades to demonstrate college readiness 

and high cognitive demand. (Ciullo, Falcomata, & Vaughn, 2015, pp. 23-24) 

The CCSS require higher-order thinking skills from students which can be a challenge when 

they are struggling to make sense of expository texts (Singleton & Filce, 2015).  ñThe 

expectations are that students will be able to read a text closely and comprehend explicit ideas, 
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identify main ideas and details, and use the structure of informational text to understand how 

ideas and concepts relateò (Scott & Dreher, 2016, p. 286).  As students progress through each 

grade in school, these skills are designed to build on the skills of the previous year.   

The CCSS stress the importance of academic and discipline-specific literacy and the ability 

to comprehend complex text (Davis, & Wanzek, Hall, Kent, McCulley, 2013; Fisher & Frey, 

2012).  The CCSS and the NGSS also aim for students to be able to make text-based arguments 

which require students to be able to comprehend the text then synthesize the information found 

(Roman, Jones, Basaraba, & Hironaka, 2016).  The Common Core State Standards accentuates 

the importance of proficiency with informational and content-area text to a greater extent than 

many upper elementary educators may be accustomed to (Ciullo, Falcomata, & Vaughn, 2015).   

Results of Graphic Organizer Research 

Studies show that studentsô comprehension increases in general, and specifically with 

expository texts, when they use graphic organizers.  A study was conducted with students in 

grades 4 to 6 in which one group used graphic organizers to study social studies texts while the 

other group studied from the text only (Ciullo, Falcomata, & Vaughn, 2015).  The study found 

that students who used graphic organizers significantly outperformed the group who did not use 

the graphic organizers on a researcher-developed measure.  Graphic organizers reduce the 

cognitive demand on students, reduce their anxiety, and provide a visual representation of the 

information they are reading (Singleton & Filce, 2015).   

ñResearch indicates that understanding text organization and engaging in generative activities 

such as graphic displays of content appear to promote comprehension of expository textò (Scott 

& Dreher, 2016, p. 293).  Robinson, Odom, Hsieh, Vanderveen, and Katayama (2006) found that 

graphic notetaking was more beneficial for comprehension than traditional linear notetaking and 
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partial graphic organizers, where students fill in information to complete the notes, produced the 

best results on tests for comprehension.  Using semantic mapping graphic organizers increased 

student vocabulary comprehension more than traditional vocabulary instruction techniques 

(Ciullo, Falcomata, & Vaughn, 2015).  

In making abstract information concrete by using pictures, graphic organizers help students 

read for meaning and students can better understand relationships between concepts across 

subject areas (Hall, Kent, McCulley, Davis, & Wanzek, 2013; Scott  & Dreher, 2016).  ñGraphic 

organizers can be implemented during reading to emphasize key information, or subsequent to 

reading as a study guide for content knowledgeò (Ciullo, Falcomata, & Vaughn, 2015, p. 16).  

Graphic organizers can be used to teach text structure using visual representations.  Graphic 

organizers ñspatially group and connect concepts so readers are more likely to perceive them as 

being interrelated and to draw perceptual inferences about their relationshipsò (Dexter, Park, & 

Hughes, 2011, p. 205).   

Second-grade students who received text structure instruction as they read science texts were 

better able to complete a written summary of content and gained as much content knowledge as 

the students in the content groups who did not receive the text structure instruction. Slater, 

Graves, and Pichè (1985) documented that ninth-gradersô recall was enhanced if they were 

instructed to pay attention to text organization and to use a structured representation as they read 

a passage. Similarly, Meyer and Poon (2001) found that adults trained to identify text structures 

recalled more than those in comparison groups and were more successful in identifying the gist 

or main ideas. (as cited in Scott & Dreher, 2016, p. 289) 

Contrasting to what much research says, Scott and Dreher found  the act of students 

independently choosing and then constructing their own graphic organizers appears to place 




