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ABSTRACT 

 

The use of interactive notebooks has become a trend in numerous classrooms 

particularly in the teaching of science in the K-12 grades.  With minimal research 

available on the impact of these notebooks on the academic success of students the 

purpose of this thesis is to gain a comprehensive understanding of how impactful the 

use of science notebooks are among middle school students and resolve the questions: 

Do the 5 E’s and scientific notebooks contribute to the academic writing of science in 

middle school classrooms?  Do the 5 E’s and scientific notebooks impact how middle 

school students learn and process scientific reading concepts within the classroom? 

Based on the successes and failures of two separate qualitative notebook studies, 

conducted with forty-six middle school students, recommendations as to their 

effectiveness can be determined.  In order to gain the in depth knowledge required a 

pilot study and formal study methodology will be utilized with anecdotal information, 

rubric evaluation, and categorical coding guiding the evaluation process.  It was 

determined that science notebooks did increase student learning in the areas of 

reading and writing.  
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CHAPTER I 

INTRODUCTION 

At the end of each school year teachers see their floors littered with papers 

returned to their students instead of seeing them tucked away for safe keeping.  More 

often than not, students are not connected to the learning that they have been provided 

(Mintzes, Wandersee, and Novak, 1998; Chesbro, 2006; Chitman-Booker & Kopp, 

2013).  Many students sit quietly in class and robotically record the information being 

presented to them by their teachers assuming that they will later be asked to repeat the 

seemingly meaningless facts in exchange for a passing grade as they have been 

conditioned to do.  A deeper connection has not been made and there is a void that 

exists between what is being taught and what students are able to communicate that 

they have learned.  There is a significant difference between the students that are 

actively participating with the material and the students who simply attend class out 

of obligation (Chitman-Booker & Kopp, 2013; Goldsmith, 2013).   

Science is frequently an academic discipline in which students have a love—

hate relationship.  Quite often the desire to learn scientific properties is overshadowed 

by the need to learn subject matter that is riddled with fact, figures, and ambiguities.  

Many students never make it past the “drill and kill” portion of a course where they 

are asked to listen and regurgitate the information being taught (Lord & Baviskar, 

2007).  It is essential for students to progress past this level of memorization and 

advance to higher level thinking skills; many students can remember and understand 
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but a far greater number of students struggle with the ideologies of applying that 

knowledge outside of the classroom let alone taking it a step further to evaluate the 

subject matter for deeper understanding (Hess, Jones, Carlock, & Walkup, 2009).  

A number of studies by and for educators advocate the incorporation of 

scientific notebooks within elementary school classrooms (Campbell & Fulton, 2003; 

Hargrove & Nesbit, 2003; Klentschy, Garrison, & Amaral, 2008).  Science notebooks 

are more than daily learning logs. Educators clearly understand the necessity for 

students to have a medium to work in which allows them to not only process the 

information presented in a meaningful way but also make connections to the world 

around them (Marcarelli, 2010).  In classrooms nationwide, students are being 

presented with information and being asked to memorize and reiterate the facts in lieu 

of making sense of the information in a way that is meaningful to them.  Butler and 

Nesbit (2008) note, “When notebooks make sense of investigations, students modify, 

reflect on, and organize their knowledge to deepen their conceptual understanding” 

(p. 137). Students in middle school specifically need to work beyond surface level 

academics and make deeper connections to scientific concepts.   

While teachers advocate higher level thinking skills, countless educators 

rarely implement them within their own classroom environments.  Black and William 

(1998) contend that “rarely is knowledge involving understanding, applications, and 

attitudes measured” (p. 41); in order to require students to be challenged and rise to 

the challenge extended to them they need to know how to do so in an authentic and 

cogent way.  An expectation for critical thinking needs to be set and modeled by 
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teachers so that students will choose to respond in ways that advance their thinking 

instead of simply supplementing what they are learning.   

Statement of the Problem 

This study will address the problem of students failing to increase their 

learning in both reading and writing within the area of science. Without a defined 

method for recording scientific learning topics students will be left with pages of 

notes and no deep understanding of the concepts presented. With the adoption of the 

Common Core State Standards in forty-five states and the District of Columbia, the 

method in which students’ knowledge acquisition is evaluated has changed.  More 

specifically, the American educational system has discovered that students lack the 

ability to think critically.  Notably, when learning science many students fail to 

respond critically either verbally or in writing.  The ability to think critically is a skill 

that is helpful for students in middle school to possess; it is this skill set that is 

beneficial and applicable to all academic disciplines (Fisher & Frey, 2009). In order 

to expect students to transcend to this level they must be taught and inspired to do so.   

To infuse science subject matter into the minds of middle school students at a 

higher cognitive level they need to be subjected to a method that will incorporate both 

the implementation of the scientific notebook and the higher level thinking skills 

simultaneously (Miri, Ben-Chaim, & Zoller, 2007; Tobin, Kahle, & Fraser, 1990).  

The use of science notebooks will have a significant impact on students’ cognitive 

skills; more specifically their reading, writing, speaking, and listening skills.  
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Currently, there is no definitive method in place for the implementation of 

scientific notebooks within the classroom; therefore, further limiting the scope for 

inclusion of this tool for student use and potentially diminishing their ability to think 

intellectually about science. 

Significance of the Problem 

 Students are often presented with, asked to recall, and partially understand 

information without processing it any deeper than at a surface level.  With the 

implementation of the Next Generation Science Standards in correlation with the 

Common Core State Standards students will have many difficult challenges to face 

and overcome.  Through the use of science notebooks, key teaching strategies such as 

the 5E’s, DOK, and Bloom’s, students will have the opportunity to dig deeper and 

improve their academic writing, the learning of science curriculum, and reading 

skills.   

Research Questions 

 The research questions guiding this study were influenced by the five E’s of 

scientific learning (Chitman, 2013): 

 How do the 5 E’s and scientific notebooks contribute to the academic 

writing of science in middle school classrooms? 

 How does the 5 E’s and scientific notebooks impact how middle school 

students learn and process scientific reading concepts within the 

classroom?  
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Limitations and Delimitations 

 The following limitations will assist in defining this study and its results: 

1. This study was limited to one private, high-socioeconomic middle school 

located in the northern part of California’s San Joaquin Valley 

2. This study was limited to sixth, seventh, and eighth grade students during the 

2012-2013 academic year. 

The following delimitations will assist in defining this study and its results: 

1.  This study did not take into consideration student gender, ethnicity, 

disability, or primary or secondary language proficiency. 

2. The 5E research questions were predetermined and defined prior to the 

start of this study and were not adapted in any form.  
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Definition of the Terms 

 For the purposes of clarification, the following terms are defined as: 

Bloom’s Taxonomy: 

 A classification system used to define different levels of human cognition: 

thinking, learning, and understanding. It is most commonly used to guide instruction 

and assessments.  

Common Core State Standards (CCSS):  

 A set of subject matter based competencies that were derived based upon the 

existing state standards for education established in 1997. The standards were created 

with the intent of maintaining consistency across the United States and strive to 

ensure that all graduating high school students are college and/or career ready.   

Depth of Knowledge (DOK):  

A model developed by Norman Webb in 1997.  Its purpose was to analyze the 

alignment between the existing standards and provide a platform for evaluating the 

cognitive rigor that is outlined within the new Common Core State Standards.   

Direct Instruction: 

 The use of explicit teaching techniques in order to teach a specific skill.  This 

is a teacher directed method which means that the teacher stands at the front of the 

classroom and presents information. 
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Higher Order Thinking Skills (HOTS):  

 Skills that are critical, logical, reflective, metacognitive, and creative thinking 

processes that are activated when students encounter questions or subject matter that 

is unfamiliar.   

Interactive Science Notebook:  

 A self-contained collection method that facilitates the organization of 

definitions, observations, demonstrations, data collection, and results of inquiry based 

experiences collected during science instruction. 

Middle School Students:  

 Students that are currently enrolled in sixth, seventh, or eighth grades.   

Next Generation Science Standards (NGSS):  

 A set of science specific standards that were built in 2011 as part of a twofold 

process.   First, The National Research Council of the National Academy of Sciences 

set up a framework that delineated the ways in which students learn most effectively 

and what precisely they should know within each subsection (physical, life, 

earth/space, and engineering).  Second, the framework became adopted into the 

NGSS standards that were released in April 2014.   

5E Learning Model:  

 A teaching model that specifically embraces exploration, discovery, and 

cognitive rigor within scientific classrooms.  This method approaches science from an 

inquiry based perspective allowing students to experience science and not just learn 
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about it.  There are five phases in the 5 E model: engage, explore, explain, elaborate 

or extend, and evaluate 

Summary 

The start of this chapter discussed the importance of understanding content in 

order to read and write effectively within the classroom.  Failure to understand what 

is being taught prevents students from achieving academic success in both reading 

and writing within the science classroom.  Through the use of scientific notebooks 

students will have a method in which to record their learning and demonstrate higher 

order thinking skills with regular use of this method.  Henceforth, Chapter II will 

review the literature utilized within this study.  The summary presented ties together 

ideas on how science notebooks elevate student learning.  Chapter III will describe 

the procedure of the study.  It is divided into the Purpose, Population, Sample, 

Implementation, Procedures, Data Analysis, Limitations, and Summary.  Chapter IV 

will report the results of the study and Chapter V presents the conclusions and 

recommendations. 
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CHAPTER II 

LITERATURE REVIEW 

Background 

The use of complex ideas within classrooms is not an idea new to education.  

Teachers have been working toward successful blending between the information 

presented to their students and the information students are able to recall and explain 

in detail (Hess, Jones, Carlock, & Walkup, 2013).  The use of interactive science 

notebooks have been utilized for years to help students have an organized place in 

which to compose and review the information being recorded for individual projects, 

writing prompts, and subject matter (Aschbacher & Alonzo, 2006; Butler & Nesbit, 

2008; Campbell & Fulton, 2003; Marcarelli, 2010).  This review examines the effect 

of the implementation of the Common Core State Standards, the Next Generation 

Science Standards, as well as the development and implementation of science 

notebooks and their use within middle school classrooms.  This leads to a discussion 

alluding to the differences between Bloom’s Taxonomy and Webb’s Depth of 

Knowledge (DOK) and the use of the 5E Learning Model.   

Common Core State Standards 

 The Common Core State Standards is a nationally adopted initiative in which 

states are given the opportunity to align their learning standards to ensure that 

students are receiving a cohesive education regardless of their geographic location.  

Initially, the standards were established primarily for mathematics and 
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English/language arts; the main premise is to mold students for future success by 

grooming them for college and/or career readiness.  According to the Common Core 

State Standards Initiative (CDE, 2012), the Common Core State Standards have been 

established in order for students to become global thinkers who are prepared for the 

world in which we live.  This means that they will now be responsible not only for 

learning the materials presented to them but also have an accurate indication as to 

how to use that information in a way that is relevant and meaningful. 

 In 2001, the No Child Left Behind Act (NCLB), was passed under the 

supervision of President George W. Bush, this legislation states that the United States 

needed to have more accountability to the state educational standards currently in 

place.  Individual states were required to establish criteria they deemed appropriate 

for students to obtain an adequate public education.  The educational standards at the 

time delineated and described what students should have to do in order to have “met 

the standards” for each grade level (CDE, 2012).  Each state was expected to 

implement and adhere to the standards as they were written.  This method provided 

students, teachers, administrators, and parents the opportunity to visibly see what 

students are learning, had learned, and would be learning as the school year 

progressed.   

 After years of NCLB legislation it became evident that states nationwide were 

falling short of the expectations set forth for student success.  At the urging of 

lawmakers, NCLB was evaluated in order to find a way for students to begin 

preparing to become college ready or at the very least, prepared for a trade of some 
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sort.  This was to be accomplished through the evaluation of the existing standards 

and enhancing them in order to implement rigor in education thus scaffolding 

students toward their future successes through their successful implementation.  The 

implementation of scientific notebooks is directly tied to this shift in education 

specifically in the language arts anchor standard for scientific subjects.  These 

standards state that students will be able to write often for a range of specific tasks as 

well as determine the central idea of texts and summarize accurately.  

 The Next Generation Science Standards (NGSS, 2014), are the new science 

standards established to correlate with the pragmatic shift in education; this shift leads 

our youth toward college and career readiness.  A primary focus for the development 

of these standards was to have an “internationally benchmarked” science foundation.  

Currently, twenty-six states are “lead partners” in the consideration of the 

implementation of the standards (NGSS, 2014).  This means that they are working 

with the state, standard developers, and existing curriculum in order to determine if 

the standards once implemented would be beneficial for students.   

 In 2011, the writing of the NGSS was completed.  These standards were 

developed by an eighteen member committee specializing in various areas of 

scientific expertise.  The goal of the committee is to establish standards that meet the 

requirements for students to progress forward into the global society in which we live 

as well as become prepared for careers affiliated with the science curriculum.  The 

finalized standards were released for use effective in April 2013.  
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Interactive Notebook Beginnings 

It is unclear as to when, where, or whom discovered the idea of implementing 

these notebooks in a practical way, yet, what is clear is that the use of interactive 

notebooks in educational settings are a way in which students are given the 

opportunity to actively and purposefully engage with the course material, enhance 

their writing and advance their critical thinking skills (Chesbro, 2006; Chitman-

Booker & Kopp, 2013; Ediger, 2010; Klentschy, Garrison, & Amaral, 1999;).  The 

use of science notebooks is important for many reasons.  The use of science 

notebooks ties in both the CCSS and the NGSS in areas of writing and reading 

proficiency.  Additionally, they provide students with a platform to collect data in the 

same methods in which scientists do.  Notebooks can provide a method of 

communication between parents and teachers as well as provide a view of what has 

previously been learned and built upon as the school year progresses.  Finally, science 

notebooks should be utilized as a method for increased student successes (Rossi, 

2004). The use of inquiry based instruction paired with science notebooks provide 

students the opportunity to collect data and model the analyzing of data with methods 

similar to those of actual scientists.  Inquiry-instruction based upon a constructivist 

model of teaching requires hands-on and minds-on participation by all students.  

Students act as real scientists, exploring, communicating, hypothesizing, and sharing 

their findings.  The duration of the instruction will vary, however, the structure will 

be provided by the teacher in the form of the Five E’s. 
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Students need to feel comfortable when they are learning new information 

specifically information that is expository in nature and can be difficult to grasp.  

Leffler and Crauder (1996) stated when students are provided the opportunity to 

connect with the information being presented in a way that allows them to explore 

and then explain they are more apt to recall material and replicate it in a range of 

formats: oral, written, or both.  Prior to the use of notebooks within the science 

classroom teachers often will rely on tried-and-true methods of instruction: lecture, 

lab, teacher driven notes, videos, and other activities, which left students in a fog of 

information.  As important as it is for students to explore and create in a meaningful 

way it is equally as important for teachers to structure both learning and writing in 

ways that make meaningful connections to the subject matter that students will 

embrace with tenacity and excitement (Fulton, 2012).   

In addition, children need to have the opportunity to understand information 

being presented to them.  This is not an easy task when their memories cannot keep 

up with the number of items they are asked to recall.  In their report on learning and 

teaching science in elementary and middle schools Duschl, Schweingruber, and 

Shouse (2007) state that due to the amplified amount of focus on student 

metacognition it is important for teachers to distinguish at what point their students’ 

fail to recognize their own memory limitations.  Often students feel that writing 

information is a task that is irrelevant for them and choose to attempt to retain the 

information in their memory banks.  However, the use of record keeping for students 

in a familiar format such as their science notebook could encourage students to 
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understand their memory limitations as well as the importance of recording scientific 

information to work as evidence and support of concepts being taught (Duschl, 

Schweingruber, & Shouse, 2007).  Rossi (2004) found that the use of interactive 

science notebooks, “are flexible tools that gives the students the opportunity to think, 

reason, show creativity and even practice the much needed skills to be successful in 

science” (p. 12).  Furthermore, Aschbacher and Alonzo (2004), in their study on 

science notebook utility, noted, that notebooks could prove to be an effective tool for 

measuring student success in “real time;” they continued to state that “…students do 

not usually grasp a concept fully as soon as it is introduced.  In fact…they provide a 

window on students’ emerging conceptions” (p. 187).  The practice of notebook use 

is one that teachers can use to gain a glimpse at student learning as it emerges.  

Bloom’s Taxonomy vs. Webb’s Depth of Knowledge 

Although critical thinking is not a new skill set that teachers in all disciplines 

require students to possess, it is a skill set that students develop as their learning and 

ability levels mature.  Critical evaluation is a necessary skill at every level of 

education.  Cognitive rigor is vital to the enhancement of student retention of 

concepts presented. (Castle, 2003; Dockrell, Braisby, & Best, 2007; Fulton, 2012).  

The belief that students need to shift from knowing things to interpreting them is clear 

in an article by McColyster and Sayler (2010), the author’s stated, “Students with a 

strong knowledge base are better able to solve problems. Critical thinking is the art of 

carefully analyzing the ways we think with the purpose of improving it” (p. 42).   
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In 1956 Benjamin Bloom developed Bloom’s Taxonomy (Bloom, Englehart, 

Furst, Hill, & Krathwohl) which arranged cognitive skills in a hierarchal format that 

stretched from least to most complex.  Bloom’s theory focused on the type of 

thinking necessary to complete a task.   

The levels that Bloom developed are: knowledge, comprehension, application, 

analysis, synthesis, and evaluation.  Each taxonomic level exists so that students will 

have the ability to not only remember the information they are being presented but to 

explain what they have learned as well (Bloom, 1989). This theory is often used as 

the cornerstone of educational practices for several decades.  Teachers are constantly 

seeking to find ways to climb this pyramid of knowledge so that students would begin 

to seek their own information, discover ways to glean new information from their 

research, and eventually elevate their own ideas and derive new meaning from them.   

Similar to Bloom’s theory Norman Webb (2005) developed a comparable 

theory with contrasting ideas of how metacognition could be attained.  While Bloom 

chose to arrange his according to hierarchy, Webb chose to arrange his with four 

levels that could interconnect within a circular format (See Appendix B).  Webb’s 

levels are: recall, skill/concept, strategic thinking, and extended thinking.  Instead of 

focusing on the type of thinking that became necessary to complete a task Webb 

focused on how deeply information has to be interacted with before it could be 

interacted with in a successful way (Hess, 2011).  Interaction is the key element 

necessary for students to push past their existing scope of knowledge and break 

through the glass ceiling toward integrated interaction with informational texts.  Each 
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sounds and appears similar as they are both tied to thought complexity, yet they are 

inherently different in their scope and application (Hess, Jones, Carlock, & Walkup, 

2009).   

Use of either theory, be it Bloom’s or Webb’s, could potentially yield results 

higher in cognition because of their successful implementation.  Webb’s theory has 

been embraced by Karen Hess in her definition of “cognitive rigor” (Hess, Jones, 

Carlock, & Walkup, 2009). The ideology suggests that in order for students to push 

past the bare minimum and press forward toward strategic thinking skills they never 

before have indulged they need to be pushed and challenged; they need to encounter 

rigor.  Rigor begins with recollection and then further extends that information into 

significant connections between the student and the material (Hess, 2011).  Science is 

a domain that is grounded in expository information and one that is often difficult to 

dissect.  When students take their notebooks and incorporate information they have 

recalled, and are able to successfully transfer this information or relate it to a 

specified concept or skill, metacognition has been achieved.  Many students do not 

make it past the recollection level simply because they are not pushed to do so.   

The recording of information in scientific notebooks forces students to 

summarize, organize, compare, contrast, and interpret in addition to many other skills 

or concepts that they use regularly (Castle, 2003). A students’ ability to transcend 

from one level to another is evidence of higher level thinking skills; each students’ 

ability to conceptualize and demonstrate cognitive rigor as they progress through the 
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material being presented to them further supports that evidence (Hess, Jones, Carlock, 

& Walkup, 2009; Hess, 2011; Webb, 2005).   

The 5 E Learning Model and Cognition  

 Inquiry based instruction is thought to be the optimum way to introduce, 

review, or assess scientific curriculum (Campbell & Fulton, 2003; Chesbro, 2006; 

Chitman-Booker & Kopp, 2013; Ediger, 2002; Mintzes, Wandersee, & Novak, 1998; 

Olson & Mokhtari, 2010).  The 5 E learning model is one that is constructivist in 

nature, and adheres to the idea that science is a discipline that intimately links 

exploration with inquiry. Chitman-Booker & Kopp (2013) stated, “It engages 

students’ thinking, then allows for explorative discovery and factual learning to 

deepen student understanding of content matter” (p. 9).  Instead of leaving students in 

a fog of information that is above their heads and placing them in a position where 

their learning becomes meaningless in lieu of meaningful the 5 E method embraces 

cognitive rigor and the higher level thinking skills set forth by Bloom, Webb, and 

Hess. 

 There are five phases in the 5 E model: engage, explore, explain, elaborate or 

extend, and evaluate (Chitman, 2013).  Each phase is mutually independent meaning 

that one phase does not depend upon another to progress with learning.  Engage is the 

first step of the learning cycle.  It is intended to prepare students for the topic they are 

about to learn.  Explore is the second step of the learning model.  During the explore 

phase, students engage in hands-on activities that allow them to observe, question, 

and investigate the topic introduced during the engage phase.  Explanation allows 
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students the opportunity to provide clarification of the topics they have been learning.  

In this stage, the teacher facilitates discussion and clarifies areas of misunderstanding.  

Elaboration requires that students apply their knowledge to an alternative scenario 

and challenge students to build upon the knowledge they have recently acquired.  

Evaluation allows students the opportunity to assess their progress during the 

lesson(s) presented and also be assessed by the teacher (Chitman, 2013).   

The Biological Sciences Curriculum Study or BSCS includes research 

conducted by Bybee, Taylor, Gardner, Van Scotter, Powell, Westbook, and Landes 

(2006), attesting that the 5E Instructional Model (See Appendix C) is one that has had 

great gains and that students demonstrate a higher level of cognition after having 

lessons taught using this instructional model.  Teachers have the opportunity to 

double back and relate meaning to a topic in a deeper way through the next phase in 

order to ensure that adequate learning is taking place.  Students can become actively 

engaged and begin exploration of a topic but once they get to the third phase of 

explanation they may need additional clarification causing the instructor to explore or 

re-emphasize the main idea of the lesson before progressing to the elaborate stage.  

Ergin, Kanli, and Ünsal (2008) noted,  

5E Model enables learning a new concept or trying to understand a 

concept that has been known in depth. It includes skills and activities 

that increase curiosity for research, satisfy student’s expectations, and 

make the student focus on an active research for information and 
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understanding. Students use their previous knowledge in discovering 

new concepts for the concepts to gain a meaning. 

Ultimately, students are provided the opportunity to learn topics in depth and are 

encouraged to further research to gain additional insight with the support of a teacher.  

According to Bybee (2002), students using their scientific notebooks in correlation 

with the 5E model are at an advantage; they now have a resource in which to record 

thoughts, connections, diagrams, or other tools in order for them to relate further 

meaning, review areas of discrepancy, and further extend their thought processes as 

they begin sharing with others.    

 Walker, McGill, Buikema, Jr., and Stevens (2008) in their research of high 

school students taught utilizing inquiry based teaching methods, specifically the 5E 

learning model, found that students would be subjected to a “hands-on application of 

materials” as well as a “minds on activity that includes higher order thinking 

processes” (p. 56).  It is a significant matter to consider the reasons why traditional 

methods have not been as effective for student successes both in and out of science 

classrooms.   

 The elevation of critical thinking skills has become a skill set that is 

increasingly higher in demand as education continues to shift.  While students, 

teachers, and administrators begin to follow along with the ebb and flow of the 

educational system; it has become inherently obvious that students need not only 

recall information, they need to know what to do with it once they have acquired it 

(English Language Arts Standards, 2014).  
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Thinking critically, learning how to problem solve, and analyzing information 

presented is a skill that is increasingly in demand.  The use of items such as the 

interactive notebooks in correlation with such critical thinking practices allows 

students to work within their creative bank to learn information clearly, cohesively, 

and in a way that is meaningful to them.  Elevation of critical thinking skills is a task 

that many teachers struggle with.  In order for teachers to bring students up the 

pyramid set forth by Bloom or intertwine according to Webb they need to find ways 

that they can understand the information being presented before sharing with 

students.  Rossi (2004), found that interactive science notebooks assisted in the 

cultivation of higher-order thinking skills and critical analysis.  In addition, Rossi 

(2004) discovered that the flexibility of the notebooks allowed students to “think, 

reason, show creativity, and practice the much needed skills to be successful in 

science” (p. 12).  The discovery by Rossi allowed teachers reviewing the study to 

consider closely examining their own students’ notebooks to decipher if they were 

making these same types of connections.   

 Scientific notebooks are able to be aligned with the new Common Core 

Standards Initiative and lead students toward a successful course through the 

combined use of direct instruction, manipulatives, creative writing, and hands-on 

activities.  Building upon prior knowledge and then applying it in a structured way 

helps students to fully grasp the ideologies being presented to them.  According to the 

English Language Arts Standards (2014), the recording information as notes and then 
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connecting that information to knowledge acquired during a previous lesson will 

allow students to demonstrate their working knowledge of a topic.   

 In a research study based upon student academic achievement conducted by 

Abdi (2014), the relationship between student achievement and the 5E learning model 

was examined.  The researcher addressed the knowledge acquired via the 5E learning 

model verses that of the traditional method.  Students were selected randomly and 

given the same information although presented through different teaching techniques.  

To help answer the question of which method produced students that were more 

academically capable, Abdi reviewed literature related to inquiry based learning and 

constructivist teaching.   

 Abdi’s (2014) study of academic achievement, concluded that “that there is a 

significant difference between the achievement levels of the students who have been 

educated by inquiry-based instruction supported 5E learning method and the students 

who have been educated by the traditional teaching methods.” (p. 40).  The researcher 

also confirms that student success rates are higher in those students taught using the 

5E model contrasted to the students taught using the traditional method.  Finally, the 

researcher concluded, “the study indicated that the experimental groups had much 

greater understanding of the information covered especially on questions that required 

interpretation.” (Abdi, 2014).  Therefore, students using notebooks are demonstrating 

more advanced understanding of information introduced. 
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Summary 

 Middle school science instruction has decreased in recent years to 

accommodate the rigorous high stakes testing environments necessary to prepare 

students for future advancement.  As a result of this shift, students are advancing to 

secondary education environments ill prepared for the advanced level coursework and 

the possibility of establishing a scientific career.  Students nationwide are often left 

with inadequate instruction in science.   

 The implementation of the Common Core State Standards and Next 

Generation Science Standards require that there is additional amounts of rigor 

involved for science courses including a higher amount of writing that will transfer 

across the disciplines.   The Common Core State Standards requires that students are 

prepared to advance and become college and/or career ready as they leave secondary 

school.  The integration of science notebooks allows teachers to make effective use of 

instructional time when teaching rigorous academic standards.  Science notebooks are 

a tool to provide students with a way to utilize both the higher and lower level 

thinking skills simultaneously, generate information that increases literacy skills, and 

expository reading strategies.
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CHAPTER III 

METHODOLOGY 

Purpose 

 

Chapter three consists of four sections.  The first section will explain the 

middle school students and teacher that were used in this study.  The second section 

will explain the scientific notebook implementation.  The third section will present 

the methodology used in this study.  The fourth section will present the qualitative 

data used to analyze the completed notebooks.   

The purpose of the qualitative research study was to address the problem of 

students failing to increase their learning in both reading and writing within the area 

of science on forty-six middle school students.  These notebooks were used in 

conjunction with Bloom’s Taxonomy and/or Webb’s Depth of Knowledge with 

scientific concepts taught using the 5E Learning Model at one private middle school 

in California.  The overall premise was to decipher if student writing and reading 

skills were elevated to meet the demands of the Common Core State Standards as 

well as the Next Generation Science Standards, and to determine if the acquisition of 

information was transferable to other academic disciplines.  Furthermore, due to the 

significant lack of data pertaining to this topic it is also the purpose to add to the 

research available.   

Through implementation the use of scientific notebooks in three science 

classrooms (earth, life, and physical sciences) was done in order to discover if middle 
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school students’ reading and writing cognition would improve with the use of science 

notebooks juxtaposed with the time frame that notebooks were not exclusively in use.  

Research design was based upon the researcher’s exposure to scientific notebooks 

while participating in a teacher education program, educational needs elicited from 

conversations with multiple parents and colleges, and current educational research.  

From these sources, the researcher ascertained that the use of interactive science 

notebooks might possibly assist in inviting students to become active participants in 

their education.  The new vision of science education identified by the National 

Science Education Standards (NSES, 2014) is one that is rooted in inquiry.  The 

integration of science based upon inquiry would help teachers adhere to the Next 

Generation Science Standards (NGSS) that have recently been finalized as well as 

those currently in place (CDE, 2012).  Through the use of the 5E Learning Cycle 

students were encouraged to integrate their prior knowledge and elevate their learning 

practices with the assistance of their interactive science notebooks.  

Population 

The forty-six students in this study attended a private school in the San 

Joaquin Valley of California.  The student population was economically diverse but 

had limited ethnic diversity among the students.  There were no students receiving 

free or reduced lunch nor were there any students that had been identified as having 

limited English language proficiency.  The teacher was the primary teacher for 

science for each student participant.  
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Sample 

This project was implemented with the middle school students during the 

2012-2013 academic year.  All students enrolled were included in the project with no 

exceptions or limitations being set in place.  Forty-six students participated in daily 

classroom lecture, activities, and labs for science each day for a period of six weeks. 

A consent form was presented to each students’ parent to gain their consent prior to 

their students’ data would be included in the study (See Appendix A).  

 Participant profiles were developed to introduce the participants who shared 

their learning experiences and aided in this research.  Students were selected from 

leveled groups of high, medium, and low performance levels.  One student from each 

level and three students chosen through random selection from the remainder of the 

participants are included within both studies. 

Implementation 

Pilot Study 

 When the idea of science note booking was brought to the attention of the 

researcher it was while studying as an undergraduate.  After additional research into 

the use of science notebooks it appeared that the style in which the information would 

be collected was similar to the method in which this researcher chose to have students 

demonstrate knowledge within previous classroom assignments.  When the researcher 

was given the opportunity to teach self-contained science classes exclusively the idea 

of science notebooks resurfaced and was presented to both students and parents.   
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 The pilot study was one quarter (3 months) long; student groupings were 

established by individual grade levels that received science instruction with only 

students within that grade level be it sixth, seventh, or eighth grade.  Students were 

asked to bring in a composition notebook containing one hundred pages, colored 

pencils, crayons, and their imagination.  The study began with a flipchart presentation 

of what a science notebook was, its purpose, set up, grading, and finally pictures of 

other famous scientists and the notebooks they used while collecting data. Students 

were provided the opportunity to ask pertinent questions about notebook use, at this 

time the usual questions were asked of students, “Why do we have to do this?” and 

“What does this have to do with science?”  They were met with “We have to do this 

to see what you know about science” as their response.  Each notebook had a set of 

classroom rules, means for active participation, grading criteria, and a rubric for 

reference.  Students were given the opportunity to create an author page starting their 

notebook off with a personal touch before the addition of required material began.  

The following four pages were set up as a table of contents and intended for the 

students to log each page that was created.   

 During the pilot study all students were given required information through 

direct instruction and were allowed to record information any way they chose.  The 

only specific requirements were that they had to use the left side for teacher input and 

the right side for student output.  Lack of specific recording requirements became 

problematic for students.  A question posed regularly by students would be, “Do I 

need to write that down?” Students were only required to maintain organization by 
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using the ideology that the left side of the brain was the analytical and structured side 

while the right side was the creative and whimsical component. 

Each lesson was taught using a direct instruction lesson plan format and 

students were given the opportunity during, after, and as homework to add to, change, 

enhance, or modify any information recorded.  It was clear that student writing 

needed to become elevated to an academic level through the use of a different 

notebook criteria, differentiated teaching methods, or both.  

Formal Study 

 The formal study began at the beginning of the second quarter of the same 

school year and ended at the close of the third quarter.  Again, students were asked to 

bring in a composition notebook containing one hundred pages, colored pencils, 

crayons, and their imagination.  The study began with a flipchart presentation of why 

a new version of their science notebooks was necessary, explanation of the new set-

up, grading rubric, and finally pictures of other famous scientists and the notebooks 

they used while collecting data. Students were provided the opportunity to ask 

pertinent questions about notebook use, were provided with information as to why 

data would be collected in this manner, and how it would benefit them academically. 

 In the pilot study there was no established criteria for writing in their 

notebooks.  For the formal study it was necessary for each chapter of the text to be 

structured in order for there to be consistency.  The new set up consisted of a separate 

table of contents page to be affixed to the front cover as well as the following pages: 

(1) grading rubric, (2) visual representation of the thesis organization, (3) words of 
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wisdom to explain the visual, (4) information sheet about interactive science 

notebooks, (5) journal thinking process sheet, (6) connections pages construction, (7) 

how to write a connections thesis, and (8) how to write a self-reflection.   Pages were 

black line masters photocopied from Teaching Science with Interactive Notebooks by 

Kellie Marcarelli (2010).   

Organization of the notebook initially was heavily influenced by Marcarelli 

(2010) but later had to be further adapted to meet the needs of the students.  Each 

chapter was organized with an individualized cover page that pertained to the topic 

being introduced within the chapter.   

One of the most substantial elements of the notebook was the creation of the 

“AHA” connections pages. These pages were organized side by side and included the 

main ideas covered in each chapter presented as a question.  Students were able to 

positively identify the topic that they discussed each day and connect it not only back 

to the main idea being discussed but also to other lessons they had already been 

presented.   

Each main idea was put into a sketch of a light bulb and connections were 

made from the main idea and each mini lesson taught.  This was a concept that truly 

showed student understanding of what they learned each day and how each lesson 

related to the big ideas as each chapter progressed.   

As the chapter progressed students would add notes for each topic.  Many 

student notebooks included foldables to help them organize notes in a creative and 

unique way.  Students began to add additional information to their notebooks 
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independently, this was unconnected to instruction time with the teacher.  At the end 

of each chapter students were asked to review their AHA connections and write in a 

variety of ways to demonstrate mastery of knowledge acquired.  Peer collaborations 

began to manifest in both partnerships and group work as students started to assist in 

the clarification of ideas for others.   

Furthermore, students were able to articulate and provide both questions and 

answers about topics using only level three and four of Webb’s Depth of Knowledge 

and strategic and extended thinking skills.   

During the formal study students were given all instruction using the 5E 

learning model, meaning that students were presented the opportunity to interact with 

actual topics prior to taking notes, sketches, or creation of other tools for later use to 

demonstrate mastery.  When learning about the rock cycle students first examined 

and inspected rocks prior to learning about their composition.  During a lesson on cell 

structure students were provided the opportunity to examine cells of various types 

before identifying their structure and function.  Each new chapter began with the 

creation of the cover page in order to clearly delineate one set of information from 

another as the notebook progressed during the course of the study.  Each of the E’s in 

the 5E model allowed students to incorporate the use of science notebooks into their 

classrooms and use them in a manner which allowed them to achieve. 

All information collected within the notebook was structured in a way that 

students knew which information we would be covering and still had the opportunity 

to add additional information to the basic notes which were provided via lecture, lab, 
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or inquiry activity.  The use of the 5E method allowed the teacher to provide inquiry 

based instruction and allowed students to connect with their learning prior to 

recording it.  In doing so, this provided a clear difference between the pilot and 

formal studies emerged.  The pilot study was established to be student centered which 

it was, yet it was lacking structure which in retrospect made the student information 

both meaningless and irrelevant to the students due to the inconsistency in the note 

taking and reliance on the teacher for guidance that was lax.  When notebooks were 

collected each quarter the same criterion for grading was followed with the exception 

of utilizing the newly implemented rubric.  After carefully examining the hard work 

created by these students it became clear that assessment would be more difficult. 

This study examined the use of notebooks in science, specifically, did the 5E’s 

and scientific notebooks contribute to the academic writing of science in middle 

school classrooms?  Through the use of the 5E method of teaching scientific concepts 

students were permitted to revisit areas that might have been confusing to them as the 

lesson progressed.  In allowing this method of learning the recording of information 

became more accurate, oral discussions became more academic, and written 

responses became more articulate and academically grounded.   

This study further examined, did the 5E’s of science notebooks impact how 

middle school students learn and process scientific reading concepts within the 

classroom?  Reading concepts are often difficult, however, allowing students to 

engage, explore, explain, elaborate, and extend their reading in addition to their 

writing. The 5E Learning Model allowed students to begin to decode informational 
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text at an independent reading level.  This was achieved by allowing the free flowing 

model and not requiring rote memorization of vocabulary and concepts.  

Data Analysis 

Analyzing notebooks was not an easy task.  These tools become so personal to 

those that created them they often become more like journals of private information.  

The art created in the form of comic strips, diagrams of cells, foldables with new 

information, and cover pages juxtaposed with the Cornell notes, flash cards, and their 

view of an experiment traveling down the road of the steps included within the 

scientific method are personal expressions of individual students.  Each of these 

artifacts was personal to the individual that created it and there was no justification 

for passing judgment upon the creative component of the work recorded within the 

notebooks, yet, the technical aspect of the information recorded was evaluated based 

upon a basic rubric (See Appendix D).   

Requirements for student notebooks were based upon the level of effort 

placed into logging the correct information into the appropriate location.  Students 

were often more apt to perform well based upon rubric grading as opposed to 

traditional grading practices (Loveland, 2005).  They were always given the rubric at 

the start of the school year and it was referenced frequently as the year progressed; 

the new rubric was clearer for students to understand and had very specific 

requirements for grading.  Having unrestricted access to the information necessary for 

their personal success (i.e. rubric) assisted in paving the way toward student 
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achievement.  Knowing what was expected of them at all times and having it at their 

fingertips assisted in their success when creating their notebook entries.     

From the collected data, the researcher coded specific pages within each 

notebook entry made by students.  The researcher identified similarities and 

differences among the responses made from students of differing grades and sorted 

the information into categories.  After the responses were sorted into categories, the 

researcher gave a narrative interpretation of the data based upon the categorical 

placement and anecdotal notes recorded during the course of various lessons that 

pertained to the entries.  Furthermore, it was necessary to evaluate written and oral 

components that students submitted for review to evaluate the impact of the notebook 

on both reading and writing improvement. 

Written components were evaluated to decipher if academic language was 

being used in written notebook entries: notes, short answer, and labs conducted.  Each 

entry would be carefully analyzed for academic writing skills, vocabulary, and 

content knowledge.  Reading components were evaluated by requiring students to 

articulate what information was discussed or presented orally and justify using 

reasoning in order to clarify areas of misconception using the 5E Learning Model that 

they had been instructed with to do so.  This type of discussion allowed students to 

engage other students with what they have learned, explore to gain additional 

information, explain to shed new light upon it for others, extend that learning by 

possibly including new information from other sources, and evaluate their learning 

either orally or in writing.   
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Limitations 

 The research conducted included a small sample size.  From this small sample 

size, the researcher acknowledges no generalizations about the notebook entries made 

by each student.  Future research that included a larger sample size would assist 

researchers in making a clear delineation between the entries made by the 

participants.  

Summary 

Creation of the scientific notebooks occurred through a process of trial and 

error.  The initial notebooks were created and then adapted to incorporate a new 

structure for student success.  Additionally, the use of the new 5E lesson planning 

format encouraged the students to become more involved in the process of learning 

scientific concepts.  Once the study was completed notebooks were evaluated using a 

coding system to evaluate the written entries, academic impact, reading concepts, as 

well as teacher and student evaluations of the notebooks. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

Introduction 

This qualitative study investigated the effectiveness of interactive science 

notebooks within three grade levels of middle school science.  The data collected 

from the notebooks was analyzed and compared after the completion of both a pilot 

and formal study.   In addition to the data collected from the notebooks, data from 

teacher evaluation with the rubric, and student self-evaluation were weighed to add 

additional support and insight.  

The research questions guiding this study were influenced by the five E’s of 

scientific learning (Chitman, 2013): 

 How do the 5 E’s and scientific notebooks contribute to the academic 

writing of science in middle school classrooms? 

 How does the 5 E’s and scientific notebooks impact how middle school 

students learn and process scientific reading concepts within the 

classroom?  

Student Participant Profiles 

Harper, 13, during the pilot study proved to be a student that required 

justification for assignments and wished to have a set criterion for assignments prior 

to beginning them.  There was never a time when a question did not cross her mind or 

her lips.  She wished to have as much information as possible so that her work could 
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be “perfect.”  Her work although not structured, as she was provided no guidance in 

this area, was still completed in a way that was articulate and well presented.  As the 

study advanced into the next stages and the criterion for the scientific notebooks 

changed as well and she rose to the new levels of academic rigor outlined in the 

rubric.   

Michelle, 12, asked questions! An abundance of questions! During the pilot study 

Michelle had to be reminded that all work was not going to be “perfect.”  She had a 

difficult time with this concept and continued to strive for perfection which she felt 

would advance her academic success and later her career.  A question often asked 

was “is this right”? The response from the researcher was often “I am not sure what 

do you think about it”? This answer left her flustered due to not having the approval 

she so desired.  As a student Michelle was dedicated, curious, and tenacious.   

Avery, 11, was often the student that had the ability to answer questions in an 

articulate and competent fashion, yet she often chose to fade into the background. 

When asked direct questions during collaborative discussions it was not uncommon 

for Avery to shrug her shoulders in lieu of answering.  Also, when other students 

began to blurt out answers she would stop her sentence immediately and say, “It is 

okay let someone else answer.”  Our mutual goal became to have Avery increase her 

participation vocally and boost her confidence.  Her work ethic was impeccable and 

she always managed to astonish peers and teachers alike with her attention to detail 

and whimsical approaches to projects and note booking entries.    
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Mark, 13, waltzed in aloof and with a haughty attitude toward structure, change, 

and education.  However, his peers did not always agree with his mannerisms or how 

he chose to inflict his opinions on others.  While working on a task with a group Mark 

would say, “I don’t understand why we need to know about the periodic table 

anyway.”  His peers would attempt to redirect his behavior by stating that this 

information would be helpful in later years as they advanced to the high school level.  

It was almost as if he convinced himself that his lack of participation was actually 

participation.   

Matthew, 12, was shy and reserved.  Many times it took prompting to encourage 

him to participate orally in the classroom.  He was presented with options in order to 

help him continue to be successful despite having a learning disability; interventions 

such as having tests read aloud, printed notes, tutoring, etc. When the pilot study 

began Matthew would ask for clarification of subject and strive to copy each word 

uttered by the instructor as he had a difficult time processing information obtained 

audibly.  For example, when finishing a discussion about rocks and minerals he 

stated, “can you repeat what a mineral is” as he worked to record the answer carefully 

into his notebook.  Although working carefully it was challenging for him to maintain 

a notebook that was clear and concise.  Matthew found it difficult to keep up with the 

work load associated with middle school and did begin to fall behind, initially.   

Kelsey, 11, often seemed intimidated and afraid to participate. During the pilot 

study Kelsey latched on to her notebook and it became a place of creative solace for 

her.  Her notes and art became a way of discovering the meaning behind what was 
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being presented.  In its earliest stages Kelsey could be observed doodling instead of 

writing notes which left her behind.  While in a lesson on chromatography it was 

clear that there was a level of disconnect when she said, “This is such a cool lesson” 

instead of articulating what she saw using academic discourse with her peers.  As the 

study progressed it became clear that she had embraced the science notebook in a way 

that would deepen her understanding.       

Analysis of Pilot Study 

Throughout the process of initial note booking creation and keeping the 

criteria in mind for notebook entries, during initial anecdotal discussions with the 

class, it became apparent that it had been difficult for students to decipher between 

content that would be helpful from what was presented by the teacher.  Students 

looked to the teacher for guidance and were surprised when a common response from 

the instructor would be, “I’m not sure, what do you think?”  

Much to the surprise of the researcher students did not utilize the time given to 

change entries, nor did they employ the information gained from one another in group 

discussions.  When notebooks were collected for assessment they were assessed 

based upon grading of a select number of pages utilizing the rubric presented to the 

students at the start of the quarter. An example would be that four of the twenty pages 

created were evaluated using the rubric to decipher students’ comprehension of the 

topics addressed during whole and small group discussion.   

 When evaluating the notebooks in the pilot study, it was clear that each 

student despite their subject matter: physical, biological, or earth science, relied 
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heavily on information from the teacher to include in their notes.  The entire class 

relied on teacher input in order to make sense of the information they were expected 

to recall and articulate.  This was difficult for each group.  Seasoned students who 

had been “taking notes” for several years could not decipher which information to 

keep and which to record.  Reflection was also an area of concern when evaluating 

the first round of notebooks.  Many students did not reflect back on what they had 

learned leaving them constantly in a place where their information was unclear and 

did not align with their expected learning outcomes for each section.   

Throughout the pilot study the results revealed that students were able to 

retain some information presented to them during direct instruction, yet were not able 

to articulate specifically on any one topic.  While the information was presented to 

them in a way that was structured and provided a means for them to organize 

information many students chose not to do so which left them reliant upon study 

sessions, tutoring, and other students to recall information they previously had been 

exposed to.   

When asked direct questions that focused on Webb’s (2005) Depth of 

Knowledge levels two and three, conceptual knowledge and strategic thinking, 

students were not able to clearly justify their thought process in a way that 

demonstrated higher order thinking skills.  Collaborative conversations that occurred 

between peers during partner and group work were not successful either.  Students 

often needed sentence frames in order to articulate their thought processes.  During a 

group discussion on land formations students were asked to complete the following 
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task, “Compare and contrast the differences between a plain and a plateau.”  When 

circulating the room the struggle to communicate clearly was evident.  Mark stated, “I 

know that one is flat and one is not.” While essentially this was a correct response if it 

were a question posed to them that required a direct answer, it did not however fulfill 

the compare and contrast requirement that was requested of them.  When prompted to 

provide examples of what physical characteristics identify each to lead students 

toward the critical thinking skills desired they were not able to do so.   

The creative component of the notebooks also was lacking during the pilot 

study.  Sketches and drawings of various activities were not labeled clearly, nor were 

they clearly recognizable for the topic of discussion.  Matthew struggled with the 

creative component and when having his notebook checked for an illustration of the 

three landforms discussed in the previous class failed to complete the assignment.  

His rationale cited, “I just can’t draw so I am going to try and remember the pictures 

in my head instead.” The results from the pilot study did not yield the desired 

outcome, this led the researcher to reorganize and restructure the notebooks for the 

formal study.   

The preliminary study yielded results demonstrating students’ lack of 

conceptual knowledge.  Not only did students not fully understand what was being 

presented in class they could not articulate the concepts presented directly by the 

teacher.  Academic language was lacking verbally as well as in writing.  Each 

students’ ability to interrelate concepts conveyed to them was not demonstrated well 
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when they were asked to recall the information and coherently explain their learning.  

Students needed to be taught how to question, identify, and justify information.   

 It became clear at the end of the first quarter that the notebooks needed to be 

realigned in order to ensure student success and ensure that they were promoting 

academic rigor as well as alignment with the Common Core State Standards.  

Students needed a defined method of organization to focus their information.  They 

also needed to have a technique to demonstrate how one concept aligned with other 

topics previously discussed; a process for presenting their knowledge creatively that 

was structured initially, and means in which to demonstrate that they could discuss 

and articulate their learning objectives based upon learning that was both informative 

and interactive.   

 Harper, while having the ability to share out with peers and class relied too 

much on teacher driven activities and information and lacked the ability to think 

outside of the box.  She often asked, “Can you give us the directions again?” 

Academic rigor requires consideration of other options before accepting something as 

fact.  This concept was a difficult one for her to master.  She neatly wrote down every 

word spoken, read each page required, and worked to strive for perfection.  However, 

she never questioned the concepts being introduced or extended her thought process 

in any way.  Harper would contribute to class discussions by making comments such 

as, “Solids are things that are hard,” in lieu of providing additional information on 

solids that would help someone gain a deeper understanding.  As a result of not 

questioning concepts or techniques, she needed to work on her use of academic 
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language while in class.  Harper’s collaborative language was similar to that you 

would hear amongst peers instead of within an academic environment.  The use of 

slang instead of academic vocabulary became a primary focus.  Comments such as, 

“Minerals are everywhere outside” were made when the information provided was 

that “minerals are elements that occur naturally on earth.”   

 Michelle, also had an easy time sharing in class and with peers, however she 

often chose to think outside of the box first before taking things at face value.  She 

wanted to consider all options before the one presented to her.  Often times she liked 

to think so far outside of the box she would play devil’s advocate.  Her desire for her 

notebook was also perfection, yet she managed to control her insecurities in lieu of 

attempting to maintain a constant control over each element of her notebook.  Her 

verbal skills and use of academic language were well articulated and she was one that 

did not need sentence frames when collaborating with peers.     

 Avery, in and out of the classroom was one that was quiet, composed, and 

polite. Her participation was whole hearted and she embraced the idea of the science 

notebook.  She appreciated the organizational aspect but also chose to demonstrate a 

whimsical side of herself in her artwork.  Her verbal communication was often quiet 

and reserved within the classroom.  When collaborating with peers she often chose to 

take on the part of the wall flower instead of participating.  Her limited verbal skills 

became a focus during the initial study.   

 Mark tended to be off task and as a result failed to complete numerous pages 

within his notebook leaving him unable to share with others.  His ability level to 
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complete his notebook was evident.  He lacked the determination to complete the task 

at hand.  The articulation necessary to move a conversation forward in an academic 

manner was also lacking in his skill set.  Mark would best be described as the typical 

teenager who chooses to be flip instead of learn the task at hand.  His lack of interest 

in the topic mixed with his cavalier attitude toward education also placed him in a 

circumstance that he felt he knew everything which made it difficult to reach him 

academically.  

Matthew struggled during the pilot study.  He worked hard to stay caught up 

on his notebook, but often fell behind which made him shy away from group 

discussions although he would attempt to regain clarity with a partner.  Verbally 

Matthew needed to gain confidence in addition to academic discourse when speaking 

with the instructor, a peer, or to the class as a whole.  He also demonstrated some 

problems with short term memory which hindered his ability to recall and contribute 

to his notebook as well as academic conversations. 

Kelsey, too, was a wall flower.  She enjoyed her notebook during this stage 

due to the freedom that is allotted to her as far as what needed to be included.  One 

could argue that the limited input amount allowed her some creative freedom in how 

much information she chose to include.  Her verbal participation within collaborative 

discussion was often quiet and hard to hear.  She frequently chose to waive her turn in 

class in order to avoid classroom discussions.  Her higher order thinking skills often 

fell at level two of the Depth of Knowledge.     
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 At the start of the second semester, when the formal study began, a fresh 

notebook was started with very structured requirements for completion and one that 

would require students to dig deeper and tap into the “depth of knowledge” that they 

had gained with the addition of each lesson.  Part of the components of the notebook 

were to have students move past the rudimentary learning of primary grades where 

the requirements were to solely know and comprehend, yet transform their thinking 

process to one that mandated higher level thinking skills providing them the 

opportunity to apply, examine, synthesize, and evaluate the learning that they had 

begun to accumulate.  One of the tools that was extremely successful was 

collaborative discussions between students as they utilized their science notebooks to 

guide the conversation.  Harper and Mark both agreed that the use of notebooks under 

the new format made their discussions easier to have; this was due to their 

information being easily accessible, organized, and their retention of what was 

presented.  The combination of lesson plans structured using the 5E method and the 

notebooks that have been restructured for student success, the students now had the 

opportunity to demonstrate their conceptual knowledge in ways that proved to be 

significant elements that contributed to their overall learning process within the 

science discipline (Campbell & Fulton, 2003; Chesboro, 2006; Chitman, 2013).  

Fluidity of the 5E method lent itself to the success of student clarification with this 

new routine of ebb and flow through the information for each topic.   

 Each notebook was to remain identical in structure but individualized in their 

creative components.  Every notebook had the same rubric, table of contents, 
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organizational reference materials, page numbers, and page data.  At the start of each 

lesson students created a cover page similar to that which would be found in a science 

textbook.  This cover page was designed from their rudimentary skimming of the 

chapter about to be covered and their ideas of what they chapter would entail based 

upon an “AHA Question” that we chose to make our primary focus.   

Analysis of Formal Study 

These cover pages were designed to be a visual representation of the 

information presented within the chapter.  At first the cover pages were lacking 

creativity yet over the course of the first unit evolved into more intricate and personal 

elements that students became extremely proud of (See Appendix E for examples of a 

cover page from the first unit of study).   Students were given the opportunity to 

browse the chapter to gain ideas in order to include pictures and concepts on their 

cover pages (See Appendix F for a creative example of a cover page).  Kelsey, Mark, 

and Avery were all students that benefitted from the opportunity to share their 

knowledge in a visual way.  At one point when the formal study began to come to a 

close Avery stated, “I really appreciated the opportunity to show and not just tell you 

and my parents what it is that I have been learning in class.”  These words confirmed 

that the study was headed toward success.  

Each of the connections made on the “AHA” pages facilitated students’ ability 

to remember what they had already learned how it related to the new information 

obtained.  They truly became the best of both studies.  The pages uniquely 

incorporated the main ideas that were covered during each unit as part of the formal 
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study, but also provided a reflective summary sentence from the student’ point of 

view that connected to each individual main idea and to one another.   

Matthew and Michelle were students that opposed the idea in the beginning 

citing “this is too hard” as their evidence for not completing this task.  However, as 

units moved along and students could see that one topic connected with another, and 

another, and another—they began to change their tune to “I love my AHA 

connections because they allow me to see the big picture and how topics are 

connected (See Appendix G and H for examples of AHA).   

In addition to the “AHA” connections, students created a variety of ways to 

record information for each chapter (See Appendix I for an example of the exterior of 

a foldable and Appendix J to see the inside notes from the same foldable).  

Additionally, as they became more comfortable with the process, the sounds of “Oh 

yea! I completely forgot about that let me add that to my notes,” and “Can you please 

go back and review the section on producers and consumers I am confused as to 

which is which.”  Sentence frames gave way to sentence stems and later students 

began to provide justification of their ideas without support.   

This movement is a sign of growth for both student and instructor.  Students 

moved from needing sentence frames within the pilot study in order to converse using 

academic language to making the shift during the formal study where they began 

initiating conversation that clearly demonstrated their acquisition of the topics 

presented.   
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Bybee (2002) noted, the use of the 5E learning model demonstrated that 

students could clearly make connections to prior knowledge they have had access to, 

the variation of activities and correlation of science notebooks were a successful 

combination, students often returned to their notebooks to check for understanding 

and clarification of previously taught information, science notebooks did assist 

students in building a new understanding of information that was presented, and 

students often shared that they felt more competent and confident about science as a 

result of the use of their science notebooks.  This increased competency permitted 

students to use the academic language they had been learning as well as provided 

them a chance to transfer this language and knowledge into well informed pieces of 

academic writing as well.   

Harper was adamantly against the changes, at first.  She later recanted.  The 

changes in organization began to fall into place and she could see how they helped to 

make connections.  However, she did have a more difficult time than others.  While 

she maintained her grade point average and performed well she had a difficult time 

continuing to try to exercise her mind to think outside of the box.  Harper needed 

information to be presented and for her to ask questions and there was no need for 

extras.  Activities presented in class were helpful but not always necessary for her 

learning process. During the pilot study the need for teacher driven information was 

evident.  It became clear that her note taking was reliant about what she was told to 

record and where her notes were extremely scattered and difficult to follow (See 

Appendix K).  When asked when asked to explain what her notes were trying to say 
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she responded with, “I am not sure to be honest.  I think the minerals are all part of 

the protons and neutrons.”   

The formal study yielded a creative side of Harper that was demonstrated in 

her ability to combine note taking and with a creativity that had been awakened in 

order to create notes that were simple, well-constructed, and contained a creative 

component to use as a visual anchor for recollection.  While learning about 

precipitation and how it formed I did a surprise notebook check only to discover that 

Harper had well written notes that were detailed and specific. When asked to explain 

her notes on cloud output she stated, “Precipitation is classified by size and not 

volume” (See Appendix L for an example of visual note taking).  While notebook 

construction changed immensely so did Harper’s communication skills.  Her skills 

were elevated to level four of the Depth of Knowledge chart as she began to 

demonstrate clarity and synthesize accurately her explanations of topics.  She was 

also able to accurately articulate and justify answers without using domain specific 

vocabulary.   

Michelle thrived and improved greatly.  She fully embraced every change that 

was made head on and worked to continually demonstrate improvement.  Her 

collaborative conversation elevated her to a combination of levels three and four of 

the Depth of Knowledge allowing her not only to think critically, but to also further 

extend her thought processes.  The interactive elements contributed to Michelle’s 

success.  She chose to welcome the new experience and used the connections made to 
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help her study.  In addition to these successes Michelle also became a peer coach of 

sorts in helping others with their collaborative efforts and notebook entries.   

During the pilot study organization was a skill set that Michelle struggled 

with.  She had a difficult time with trying to organize information, specifically task 

oriented material in a format that she could refer back to and understand clearly.  One 

such example is a lab on chromatography.  Michelle had a narrow view of what she 

thought was important when examining subjects up closely.  On the analysis portion 

of her lab report her justification was similar to that of a much younger student.  She 

was asked to explain her observation and evidence of what she saw orally when she 

stated, “the colors just got blurry and I am not sure why” (see Appendices M and N 

for a sample of this lab).  When the formal study was implemented and students were 

given more direction as to how information presented should be organized and 

reflected upon with a critical eye Michelle was able to do so using the 

recommendations and taking them to a new level with clarity and creativity acting as 

guidelines for success.   

In a subsequent lab on cell processes and functions the class examined banana 

cells.   The change in the amount of detail applied to the information presented in the 

lab was clear.  When asked to clarify the evidence she cited within her observation 

she stated, “The parts of the cell have become very clear with the help of 

magnification and I was able to see each of the major parts that we have learned about 

so far (see Appendices O and P for a sample of this lab).” The ability to speak out 

orally and defend her examples, analysis, and justify those in a way that was eloquent 
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was mind blowing.  In addition to her oral improvements her visual creations 

improved as well.   

Avery also demonstrated improvement.  Each entry submitted by Avery was 

well written and articulate.  It was clear that she was taking the time to make her 

notebook her own and create additions to it that would help advance her academic 

baseline in science.  She chose to include elements that were not included in other 

students’ notebooks in an effort to assist her in the recollection of the data presented 

to her.   

In the pilot study the entries while academically sound were completely 

reliant upon teacher dictated material and no personal thought processes were 

connected with creating ownership of the information (See Appendix Q for an 

example of teacher directed notes). The entries were copiously copied so much so that 

she probably could have taught the course with her notebook.  Her communication 

with peers was an area that she struggled with as she was nervous speaking in front of 

others.  When asked to respond orally she would stand, attempt to hide her face with 

her notebook, and then begin to recite what was recorded instead of offering her 

opinion.   

In the formal study the data recorded by Avery began to understand that the 

notes we took could be condensed and still be informative.  She had learned the art of 

the summary! The ability to condense information in such a way that it was still 

relevant and meaningful to the reader is difficult to master for some.  Too little 

information and the reader is left scratching their head.  Too much, and the reader 
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could become lost attempting to decipher the translation between the writer and their 

own schema (See Appendix R).  Communication still was an area that Avery 

struggled with.  While she improved she still became nervous when speaking with 

peers and specifically with a whole group environment.  Near the close of the study 

Avery gave a presentation to the class where she stood tall, head high, voice clear and 

loud.  Her presentation was on the parts of an animal cell which she had made from 

edible substances.  Hers was a cake with edible labels.  A proud moment for the class 

and the researcher was when she concluded with saying, “Science has never been 

easy for me, but I have been able to learn more about cells, their function, and how 

they work in my own body from through reviewing my notebook that I feel I may 

want to study medicine.” The room howled with applause as she returned to her seat.  

Not only had she achieved an academic goal she had pushed herself out of the corner 

toward a new personal goal as well.  Despite her reluctance to speak publically, 

Avery was able to elevate her academic conversational skills to levels three and 

occasionally four of the Depth of Knowledge platform.   

Mark still did not buy in with the changes that were made.  However, he did 

improve his skill set.  At the time of the pilot study the notes reviewed in Mark’s 

notebook were similar to that of other students in that they relied heavily on teacher 

selected material and limited inquiry activities.  When collaborating with peers he 

learned to elevate his conversation to an academic level.  Most of the academic 

vocabulary he wrote in his notebook he could not articulate when asked (See 

Appendix S).  His response to the question, “What is a contour interval?” was, “I 
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think that it is when a band is no longer touring for the summer.” While his response 

did get a chuckle internally it also left this researcher concerned about his academic 

gains.   

His notebook work improved significantly and he began to ask inquisitive 

questions to gain clarity of what was being presented.  Mark also benefitted from the 

hands on inquiry activities utilized in order help students see before they had to learn 

concepts.  As a tactile learner being able to see, smell, touch, and manipulate objects 

and concepts to see how they worked helped him to solidify learning that had taken 

place.  The written clarity of this students’ work began to take form during a lesson 

on properties of matter, more specifically liquid to solid formations.  In a lab about 

the formation of hail his ending synopsis was well written and included the academic 

vocabulary that he had missed many times in previous lessons.  He was asked to 

explain his rationale and he stated, “Crystallization occurred within the test tube as 

the ice and salt began to freeze the water within the test tube” (See Appendix T).  His 

written explanation was less clear, yet his verbal skills demonstrated that he truly 

understood the processes occurring before him.   

On one occasion during a lesson on properties of matter Mark began to 

explain to another student how gas moved within the body.  The student did not 

believe his explanation and asked him, “Can you please give me an example? I need 

clarification.” To which he responded, “The movement of gas can be compared to a 

bottle of pop when it is shaken.  The pressure builds and builds until it cannot fill up 

any more space.  When the pressure gets to be too much the pressure is relieved just 
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like twisting the cap on the bottle and relieving the carbonation that has built up 

pressure.”  Words could not begin to describe the awe that was felt by this researcher 

at the articulation of ideas that were exhibited by this student who struggled so greatly 

at the start of both studies.   

Matthew enjoyed the new procedural elements that had been implemented and 

began to participate more in oral discussions.  As a result of his reception to the new 

format his abilities became enhanced.  He still struggled with keeping up with the 

class, yet his conversational skills soared and his ability to articulate information 

request and exchanged was able to advance him to Webb’s third level of strategic 

thinking.  The connections between the previous and current lessons allowed him to 

continuously stay on top of what he had learned each day.  Also, the hands on 

approach utilized with the 5E lessons were beneficial in assisting Matthew in making 

meaningful connections to the content being presented.   

During the pilot study his entries were sloppy, often relied solely on teacher 

driven notes, and lacked the creativity necessary to demonstrate a working knowledge 

of the topics being discussed (See Appendix U).  Mark was asked what his favorite 

part of learning about topography was, to which he responded, “I am not sure because 

my notes are hard to read.”  Neatness and clarity became a necessity for his ability to 

retain the information presented during group, small group, partner, or individualized 

instruction.   

The quality of entries within the notebook improved during the formal study.  

Entries began to become individualized and were articulate and creative.  The level of 
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artistic ability that this young man contained was evident in his ability to create a 

diagram of the rock cycle that was clear, concise, and simply stunning (see Appendix 

V).  During a group project where students were creating concept circles as part of a 

jigsaw of a chapter this once disorganized student offered to record the information 

for their group poster.  His rationale was, “All I have to do is keep the information 

organized like we do in our notebooks and it will be a piece of cake.”  The 

organization and structure of the newly embraced format proved to be a method that 

worked for him and help him delineate what was important from additional details.   

Kelsey improved as well.  Her initial entries were focused but teacher driven.  

The latter entries became a portal into how she processed the information presented to 

her.  Entries created were concise and usually affiliated with a visual to “lock in” the 

information so that she could later recall using level one and two of the Depth of 

Knowledge.  At the start of the pilot study Kelsey used her teacher as a means of 

providing all information and she appeared to be a vessel waiting to be filled.  The 

only problem with this thought process was that while she was gaining information 

presented by the teacher she may not be retaining the information necessary for her 

success.  Initially, her entries were strictly information based and unlinked to 

anything of interest to her which again made it difficult for her to recall.  She was 

asked, “Why mapmakers make topographic maps?” (See Appendix W).  Her response 

was, “I can’t remember but I think it’s to show the height of places.” These types of 

responses confirmed her recollection gaps.   
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The shift to the formal study allowed Kelsey to begin to come out of her shell 

academically and artistically.  Her notebook became a source of information, artistic 

representation, and freedom to express her knowledge in a way she had never been 

able to do so before.  Academic language composed into sentences that applied 

knowledge and visuals of clear understandings.  While learning about the nitrogen 

cycle she clearly delineated definitions, key ideas, and created a visual to drive home 

her point (See Appendix X).  Also, her conversational skills began to improve.  

Additional confidence allowed Avery to share, listen, argue, and justify her reasoning 

behind information she was questioning, learning, and discussing.  Having a deeper 

understanding of the topics taught in each unit prompted her to request the following, 

“Would you mind reviewing a sample quiz I made for myself on the carbon cycle I 

want to be sure that I anticipate things I may forget?”  She later stated, “My notebook 

is like my briefcase.  Since I have it I know that all of my information is together and 

I never have to worry about hunting down another dumb worksheet again!” Avery’s 

communication skills in academic settings elevated to level three of the Depth of 

Knowledge.  The use of interactive elements within lessons to show and then tell 

information was beneficial to her success. 

Analysis of Written Notebook Entries 

Written elements of the notebooks were carefully analyzed to determine if the 

level of written material had advanced from the earlier pilot study.  Note taking 

information only demonstrated cognitive ability to reproduce oral information. Only 
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data that was transformed for individual learning purposes was considered for this 

comparison.  

The pilot study yielded little writing proficiency and a lack of connection 

between the information presented to the class and what was recorded for later 

reference by students.  After nine weeks of instruction, which included teacher 

directed lecture, minimal lab interaction, and student directed note taking skills.  At 

the close of the pilot study 26% of the student population was able to accurately 

record information in written form. 

In the formal study an improvement of writing proficiency was evident 

through the increased use of academic language in student writing samples.  After 

nine weeks of instruction, which included the use of a structured notebook system, 

the use of the 5E learning model, and enhanced interactive activities pertaining to 

scientific discovery, students demonstrated advancement in writing proficiency.  

Written notebook entries shifted from being teacher directed and minimal to student 

centered and thorough.  At the end of the formal study 84% of the student population 

was able to accurately record information in written form.  

To better understand the writing proficiency growth made by the formal study 

it was important to break down weekly notebook entries.  Each week notebooks were 

submitted for teacher analysis and were carefully scrutinized to determine if students 

were making connections to prior knowledge, using appropriate academic 

vocabulary, and if their interpretation of the lesson taught generated genuine 

knowledge of the scientific concepts being taught.   
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After careful analysis of the notebooks submitted weekly, a pattern was noted.  

All information presented to students was informational text and as the weeks 

progressed and the familiarity of how to decipher the information became easier, their 

written notebook entries became more academically rigorous. 

Analysis of Academic Impact 

Deciphering academic impact was more difficult to consider.  The impact of 

academic information presented to students was decoded through student oral 

presentations and project based learning activities developed by students.  Only 

information that students acquired during either lecture or lab that had been converted 

from its original form into a method in which students could explain to another 

person about the topic discussed were considered for the comparison 

The six weeks of information presented during the pilot study demonstrated a 

lack of academic impact on students.  Each week notebooks were submitted for 

review and often some were turned in empty, incomplete, or contained only part of 

the information.  Those that submitted completed notebook entries utilized the teacher 

to provide information and did not change the content to help them better decipher the 

concept. At the close of the pilot study 21% of the student population was able to 

accurately communicate information presented in class. 

In the formal study an improvement of academic proficiency was evident 

through the increased use of academic language in student writing samples and 

enhanced oral communication skills.  After nine weeks of instruction, which included 

the use of a structured notebook system, the use of the 5E learning model, and 
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enhanced interactive activities pertaining to scientific discovery, students 

demonstrated advancement in academic impact.  Students were now able to clearly 

articulate what was being taught in each lesson and clearly communicate this 

information to others.  Note book entries again shifted from being teacher directed 

and minimal to student centered and thorough.  Students were now using their own 

knowledge base and that of their peers in order to enhance their notebook entries.  At 

the end of the formal study 86% of the student population was able to accurately 

impart scientific information learned in class in an alternative method in addition to 

using their notebooks. 

To further understand the level of academic impact that students had gained it 

was important to determine if they could extend their learning past their notebook and 

into another method to communicate their academic prowess with others.  Students 

were asked to create presentations of various kinds: earth science students created a 

drawing that clearly depicted the rock cycle, life science students created edible cells 

that identified each of the parts of the cell, and physical science students created egg 

drop projects that conveyed how to defy gravity.  Each of these projects would have 

to be physically present within the classroom in addition to student being required to 

provide an oral presentation to demonstrate the impact of the academic information 

that they had learned.  

After careful analysis of the notebooks submitted weekly as well as the 

presentations by students, a second pattern was noted.  All information presented to 

students has now been done using the 5E model and the more inquiry based activities 
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that students participated in their academic impact increased.  Each lesson was more 

profoundly impacting than the last.   

Analysis of Reading Concepts 

 When reading informational text such as scientific textbooks understanding 

how to do so is a skill that many students have not been introduced to.  Written 

entries were evaluated to demonstrate the use of informational text decoding skills in 

future entries.   

 During the pilot study it was clear that students were unaware of how to read a 

scientific text.  There was little reference in their oral or written communication that 

referenced text structures necessary to understand information presented.  When 

students were asked to evaluate a table or identify subheadings it was difficult for 

them to do so. After nine weeks of instruction, which included teacher directed 

lecture, minimal lab interaction, and student directed note taking skills.  At the close 

of the pilot study 6% of the student population was able to accurately discuss 

scientific reading material and discuss it with either the teacher or their peers. 

 In the formal study students were able to better understand text decoding skills 

for informational text and this became evident in their oral presentations and written 

analysis of lessons and labs.  The notebook entries began to include information from 

oral presentations by peers, references to the text, lecture, or labs conducted to 

demonstrate their use of reading skills.  At the close of nine weeks of instruction 63% 

of the student population was able to accurately discuss scientific reading material 

and discuss it with either the teacher or their peers. 
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Analysis of Teacher and Student Evaluation 

 Evaluation of notebooks during the pilot study was ineffective.  The choice of 

rubric for the pilot study was one that was very generic. The use of this rubric did not 

provide the teacher or the student with a clear picture of what was being presented or 

evaluated.  It was difficult to decipher writing proficiency, academic impact, or 

reading proficiency with the starting rubric.  While it was a rubric that could be used 

on notebooks with less detail it was not one that was useful for this study. 

 During the formal study the rubric utilized yielded more accurate results.  The 

choice of rubric was more specific and therefore easier for students to understand the 

expectations set forth for them.  It became clearer which students were able to 

demonstrate reading and writing proficiency as well as who had main academic 

impact gains.   

 Notebooks were evaluated every four weeks with the rubric at the close of 

each topic.  Students were evaluated on a scale of five to ten with ten being the 

highest score they could obtain.  The criteria for a “totally awesome” notebook 

required all information to be included, page numbers, diagrams that were labeled, 

clear organization, specific elements for the particular unit, and a student self-

reflection.  If elements were missing then they began to slide down on the scale and 

their grades altered accordingly.  After nine weeks of instruction and two full units of 

information presented to students the students yielded the following results: 17% 

“Totally Awesome” a score of 10, 41% “Awesome” a score of 9, 15% “Pretty Darn 
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Good” a score of 8, 19% “Kick It Up A Notch” a score of 7, 8% “Better Get Movin’” 

a score of 6, and 3% “What Were You Thinking.”   

 The level of academic rigor that students began to achieve through the use of 

their notebooks began to become evidently clear through teacher evaluation with the 

use of the rubric, but also through student self-evaluation. Students created a self-

evaluation/reflection at the close of each unit to determine what information was 

helpful to their academic success and which was not.  The self-evaluations were 

integral in each student taking ownership of their own learning and for the teacher to 

begin to restructure the class for subsequent groups.   

Based upon the summary and conclusions drawn from this study, students in 

the middle school grades benefitted greatly from the use of interactive science 

notebooks.  They were provided with samples, examples, and challenges in the forms 

of activities and texts along the way but this allowed them to tackle new challenges 

with grade level peers. They were also able to receive inquiry based learning that 

allowed them to steer their own course for learning, a concept new to them, yet one 

that enhanced their proficiency of writing and reading as well as their understanding 

of science as a whole.  Their academic growth was impressive and their confidence 

and enthusiasm to share their academic gains with their peers and with others was 

inspiring. 

Summary 

This chapter presented and discussed the results of the study to determine the 

effectiveness of interactive science notebooks with middle school students to enhance 
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their writing, academic prowess, and reading skills.  This study presented two 

research questions.  Based on the analysis of the qualitative data the research 

questions were proven true.  Interactive science notebooks do have a positive effect 

on the enhancement of scientific written proficiency, academic knowledge gained, 

and reading skills as they pertain to the science discipline.   

Each of the selected students confirmed that during this study that the use of 

the 5E model in correlation with the notebook usage allowed students to clearly 

demonstrate communication skills both orally, in reading and writing to covey the 

topics being discussed.  The growth in their academic conceptual and vocabulary 

knowledge, communication skills, and written entries shows movement from 

recollection and skills to strategic thinking and extension of those ideas. Additionally, 

the movement suggests that students are migrating away from the “drill and kill” 

model that has previously become the norm and shifting toward the four domains 

(reading, writing, speaking, and listening) that are addressed within the Common 

Core State Standards. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Introduction 

 This chapter summarizes the information in this study, draws conclusions, and 

includes implications for parents and teachers.  In addition, recommendations were 

given for future research and study of the effectiveness of interactive scientific 

notebooks on writing, reading, and scientific concept acquisition. 

Summary and Conclusions 

 This qualitative study was designed to gather data collected from interactive 

science notebooks in two separate studies using two distinctive teaching methods and 

compare them.  Three middle school classes separated by grade level: sixth, seventh, 

and eighth grades from a small, private K-8 elementary school in a midsized rural city 

in California participated in this study.  Students in each of the three classes were 

instructed using the basal text adopted by the district for the pilot study for each of 

their grade levels.  Sixth grade focused on earth science.  Seventh grade focused on 

life science.  Eighth grade focused on physical science.   

During the course of the pilot study students received traditional teacher 

instruction, meaning that the teacher imparted the information to students and they 

recorded the information in their notebooks. During the formal study students were 

taught using the 5E instructional model that focused on inquiry based learning.  At 

this time there was more group interaction, less teacher directed instruction, and more 
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academic growth occurring within the classroom.  During both studies students 

submitted notebooks weekly for review in order to determine if students were making 

authentic connections to the reading, gaining new academic information, and 

practicing academic writing as a result of the use of the notebooks in correlation with 

the science discipline specific information being presented during class.   

The following research questions guided this study were influenced by the 

five E’s of scientific learning (Chitman, 2013): 

 How do the 5 E’s and scientific notebooks contribute to the academic 

writing of science in middle school classrooms? 

 How does the 5 E’s and scientific notebooks impact how middle school 

students learn and process scientific reading concepts within the 

classroom?  

After analyzing the data if was found that there are, in fact, positive effects on 

writing proficiency, academic impact, and reading proficiency when middle school 

students, sixth through eighth graders, participate in the use of interactive science 

notebooks.  In the formal study there was an increase of 58% noted in the written 

proficiency skills, 65% increase on the academic impact of information received, and  

a 57% increase in the reading proficiency of  the student participants.  

After additional careful analysis of the data from the weekly notebook 

submission, two patterns were noted.  First, all information presented to students was 

informational text and as the weeks progressed and the familiarity of how to decipher 

the information became easier, their written notebook entries became more 
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academically rigorous. It can be concluded that students had difficulty deciphering 

informational text structures which affected their written communication skills on 

scientific subject matter.  Second, all information presented to students has now been 

done using the 5E model and the more inquiry based activities that students 

participated in their academic impact increased.  Each lesson was more profoundly 

impacting than the last.  It can be concluded that students were more skilled in 

utilizing information presented with a method that promotes inquiry which boosted 

their academic understanding of scientific concepts with the assistance of their 

scientific notebook.  

This data was supported by the teacher rubric evaluation and the student self-

evaluation.  All students submitted their notebooks for review each week for review 

and at the close of each unit for grading.  It was noted that the teacher provided 

rigorous inquiry based activities for students to engage in scientific concepts for them 

to acquire the necessary information and then record it in a way that became 

meaningful to them within their notebooks.  Inquiry based learning assignments were 

given in order for students to take information from both the inquiry and the notebook 

and create a new format for imparting the information to another.  These assignments 

were used and elaborated upon as students’ rediscovered recorded information within 

their notebooks or participated in a new inquiry which would enhance the final 

product.  All of these strategies used during instruction worked with the interactive 

notebooks providing students a way in which to record their own science textbook for 

future reference.   
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Student self-evaluations validated the academic growth shown by the 

qualitative data.  These evaluations portrayed students’ positive attitudes toward the 

use of the interactive science notebooks.  All students’ evaluations revealed that the 

combination of listening to the teacher share information, the use of inquiry based 

learning activities, and the recording method of the science notebook was extremely 

beneficial.  It was stated by multiple students that the scientific notebook was a 

critical component for their success in science that school year and that they would 

like to continue to use it in future classes.  Students also noted that the opportunity to 

take their own ideas about science and grapple with the complex content presented to 

them with a partner or a group helped with the overall understanding and enhanced 

their skill level.   

After careful analysis of the data, it can be determined that the guiding 

questions in this study could be accepted.  Both of the questions were supported by 

the qualitative data collected from the interactive science notebooks, teacher 

evaluation, and student self-evaluation.  The use of the 5E Learning Model to provide 

content knowledge and Webb’s DOK to enhance academic vocabulary skills and 

critical thinking were highly effective.  Moreover, these skills were transferrable into 

both reading and writing skills where students could further demonstrate their skill set 

at a highly academic level.  

Implications 

This study had a series of implications for teachers and parents.  It has shown 

that teaching methods that require teachers to step outside of the traditional methods 
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and migrate towards those that are student centered, such as the 5E, that students are 

more academically successful in reading, writing, and within the content area, in this 

case science. Many teachers claim that they do not have the time or resources 

available to successfully introduce interactive science notebooks within their 

classrooms.  This study justified the time spent on interactive notebooks within the 

classroom.  Interactive notebooks do not require extensive additional materials and 

can be implemented using existing curriculum adopted by the district.  Time spent 

using interactive science notebooks to teach scientific inquiry and conceptual 

knowledge proved to have positive effects on all students.  The analysis of both 

studies substantiated the idea that academic language and writing will be increased 

through the use of science notebooks, the 5E method, and Webb’s DOK.   

Parents can also engage with their students through the use of interactive 

notebooks at home with minimal direction.  Parent workshops or presentations can 

easily be developed and presented at little to no cost to help parents understand the 

benefit of the process of notebooks for both reading and writing success, and how to 

decipher the information within them.  Simple guidelines and tips on how to help 

students study with an interactive notebook, what they should look like, and how they 

are useful can be distributed during these workshops, Open House, or parent 

conferences.  Teachers can encourage parents to become inquisitive about what their 

students are learning in science and review the notebook to see the progress made 

from start to finish.  Encouragement of having students verbally share what 

information they are learning in class, explanation of what they have written, and use 
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of academic language in doing so will further connect students and parents alike to 

the learning of science and use of academic principles within its study. 

Recommendations 

This study was limited due to its size, population, and duration of time.  

Below are recommendations that should be considered if replication and expansion of 

this study should occur. 

 Effects of interactive science notebooks on writing, academic input, 

and reading proficiency was determined for middle school science 

students.  A recommendation is to see if similar effects are noted in 

other grade levels and disciplines.  

 This study lasted a total of eighteen weeks.  A longer period of time 

could be studied to see if academic growth steadily continues. 

 The use of the 5E teaching method was used.  An entire year using this 

method in science as well as other disciplines would prove beneficial 

to determine if inquiry based learning improves academic growth 

across disciplines.  

 A longitudinal study could be conducted to observe the impact and 

effects of interactive science notebooks across grade levels. 

 No English Language Learners were identified within this study.  

Another study could be conducted to determine the effects on other 

specific subgroups.   
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 This study was assessed using a combination of a rubric and student 

self-evaluation.  Additional assessments could be in the form of a 

formal written paper that has a clear and definitive focus to further 

evaluate reading and writing proficiency as well as the acquisition of 

scientific information. 

There are additional recommendations that are more general in nature. These 

insights could be beneficial to teachers who are considering implementing interactive 

science notebooks as a regular component of their instruction.  These 

recommendations are listed below. 

 Plan ahead by creating a template of what should be included on each 

page.  This could be a handout, student drawing, lab report, etc.  

 Be specific.  This is critical in giving the information to students.  If 

they get turned loose with no direction of what should be where the 

project is harder to keep under control. 

 Make your own version of the science notebook for reference.  This 

makes it easier when students are absent or confused about a topic 

presented during class. 

 Develop a presentation that is for both students and parents about why 

this is an important component of their classroom.  

All students deserve to learn in an environment that intrigues and inspires 

them.  All teachers have the responsibility to impart information to students in ways 

that are innovative and informative.  In addition to these new found ways of 
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communicating for students it is important that teachers begin to implement new 

ways of imparting these creative lessons which they have carefully crafted.  The 5E 

Learning Model coupled with the interactive science notebook allows students to 

interactively engage with a topic and not simply imagine its possibilities from the 

pages of a tattered book.
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APPENDIX A 

CONSENT FORM 

Informed Consent 

 

October 29, 2012 

Dear Parents: 
 

You are being asked to allow your child to participate in a research project that is 

being done to fulfill requirements for a Master’s degree in Curriculum and Instruction 

at CSU Stanislaus. My goal is to learn more about the use of interactive science 

journals and how middle school students develop higher level thinking skills through 

their use.  If you decide to allow your child to participate, you will be asked to allow 

the data from the student’s journal assignments, which are regularly given in the 

classroom, to be used as data for a research project.  These reading assignments will 

be given over a 12-week period beginning in December and ending in March.   

 

There are no known risks for participating in this program and the data collected from 

your child will be kept confidential and will not include any student names.  

Participation is voluntary and you may withdraw your child at any time without 

penalty.   

 

If you agree to allow your child to participate, please indicate this decision by signing 

below. If you have any questions about this research project please contact me, 

Kathlene “Katie” Wilson, at (209) 683-8617, or my faculty sponsor, Dr. Anne 

Weisenberg, at (209) 667-3474.  If you have any questions regarding your child’s 

rights and participation as a research subject, please contact the Campus Compliance 

Officer by phone (209)667-3794 or email IRBAdmin@csustan.edu. 

 

Sincerely, 

Katie Wilson 

Sixth-Eighth Grade Teacher 

 

 

 

Students Name: ___________________________________________ 

 

Parent’s Signature: ________________________   Date: ________________ 
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WEBB’S DEPTH OF KNOWLEDGE  
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APPENDIX C 

 

5 E LEARNING MODEL 
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APPENDIX D 

 

MARCARELLI’S NOTEBOOK RUBRIC 
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APPENDIX E 
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APPENDIX F 

FORMAL STUDY COVER PAGE 
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APPENDIX G 

AHA CONNECTIONS PAGE ONE 
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AHA CONNECTIONS PAGE TWO 
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APPENDIX I 

FOLDABLE OUTSIDE VIEW 
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APPENDIX J 

 

FOLDABLE WITH INSIDE VIEW 
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