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ABSTRACT 

The purpose of this study was to determine whether or not my practice of implementing 

Interactive Science Notebooks (ISN) impacts 4
th
 grade students writing in science.  Through this 

action research, students‟ writing was analyzed to determine whether the use of ISN affected 

students‟ use of details, support claims and justifications in their written responses.  Also through 

the use of the Interactive Science Notebook, students‟ use of science vocabulary in their writing 

was also analyzed.  Finally, students‟ reflective writing practices were examined in order to 

determine how students understood and explored physical science.  A triangulation of data 

gathered consisted of the use of rubrics, focus groups and one-on-one conferencing.   The data 

collected from this action research implied that the Interactive Science Notebooks did indeed 

have an impact on students‟ scientific writing.  Students writing reflections demonstrated an 

increase in the use of claims and evidence, and meaningful questions related to the science topic 

investigated. 
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CHAPTER 1: INTRODUCTION 

Writing in the elementary science classroom is an important skill that 4
th
 graders need to 

develop.  In fact, in 2006 Graham and Perin wrote a 77 page report to the Carnegie Corporation 

of New York about writing.  In this report Graham and Perin referred to writing well as a 

necessity, as well as being a predictor of academic success.  This success of being a good writer 

can provide students with tools to assist them in writing in other content areas such as science 

(Keys, 2000).  In 4
th
 grade, students were expected write expository and narrative essays based on 

a given prompt in order to pass the Florida Writes state assessment in the spring (FDOE, 2009).  

With so much emphasis on writing to prompts for the Florida Writes Assessment, educators 

sometimes forgot or pushed aside writing in the content areas such as Science. Therefore 

affecting students‟ writing in science became the focus of this action research. 

Purpose 
 

The purpose of this study was to determine whether or not my practice of implementing 

Interactive Science Notebooks IISN) impacts students writing in Science through the writing of 

claims and evidence in student reflections after they explored several physical science activities. .  

Questions 
 

In initiating this action research my overall question was how would my practice of 

implementing Interactive Science Notebooks (ISN) affect students‟ writing in Science?  This was 

a broad question so I narrowed it down to three basic writing components that I analyzed 

throughout this study.   
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1. How would the use of ISN affect students‟ use of details, support claims and 

justifications in their written responses?   

2. How would the use of the ISN affect students‟ use of science vocabulary in their 

writing?   

3. How would the implementation of ISN affect student‟s reflective writing about 

explored physical science activities? 

Rationale 
 

    As a 4
th
 grade teacher I am required to teach writing to my students along with the 

content areas mathematics, science, social studies and language arts.  I am confident about most 

subjects, but science has been one subject area that I have been least familiar.  Unfortunately in 

some elementary schools, teachers do not have enough content knowledge or lack the self 

confidence to teach Science well.  They also often do not have enough time to teach the entire 

required curriculum.   In some cases, teachers do not have enough materials or enough labs to 

adequately teach science (Schwartz and Gess-Newsome, 2008).  I believed that I was lacking in 

content knowledge and confidence needed to successfully teach my students science.  I wasn‟t 

sure how to teach my 4
th
 grade students to write in science through the use of claims and 

evidence, detailed observations, use of science vocabulary and creating meaningful questions. I 

decided to focus my action research on writing in physical science and examined my growth in 

delivering science instruction using Interactive Science Notebooks.  In conjunction with this 

focus on my growth, I implemented the use of Interactive Science Notebooks as a tool to monitor 

and assess students writing through labs, and writing reflections in selected physical science 

activities.   
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Fulton and Campbell (2004) discuss how science journals/notebooks can be used as tools 

in order to help students understand scientific concepts and try to make sense out of what they 

learned through writing and organizational tools that were personally meaningful to them.  The 

science notebook/journal, which I refer to as the Interactive Science Notebook (ISN) is one way 

that I planned to help my students improve in their scientific writing.  Through my practice of 

implementing the ISN, I taught my students how to organize their science journal, take notes, 

write detailed observations and write reflective entries about what they learned along with using 

claims and evidence in their reflective writing.  Fulton and Campbell went onto explain that it is 

important to give students enough think time, and discussion time prior to their writing in their 

journals.  Students need to have examples of how to organize their ideas.  Therefore modeling 

how to make technical diagrams, labels, and write efficient notes, create charts and graphs along 

with detailed written observations are essential to the success of the science notebooks according 

to Fulton and Campbell.  Writing in the science content needs to be shown or modeled to students 

so they know what are the expectations of a complete written response are.  Students written 

responses are also a way to determine whether or not they understand the science concept 

completely.  Fulton and Campbell state that science notebooks can be used to assess the science 

content.  I believe in the constructivist philosophy that if a child can construct their own meaning 

about what they are learning, then they can better understand the concept being taught as well as 

be able to explain and justify their reasoning through writing.  This action research demonstrated 

that students can learn how to write in the content area of science through Interactive Science 

Notebooks. 

    Science explanations and content writing can be challenging for a 4
th
 grader.  At my 

school, the 3
rd

, 4
th
 and 5

th
 grade teams have met and discussed students writing during vertical 

alignment meetings.  Through their collective experience and observations they have noted that 

students seem to have more experiences writing fictional stories, personal narratives, or “how-to” 
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writing pieces due to the design of the order of instruction in Language Arts stated in each grade 

levels standards.  Asking students to explain why something happened and use evidence to 

support their claim can be very daunting to them since they have not yet been taught how.  Most 

4
th
 graders should be able to explain what has happened, when it happened and who was involved 

based on grade level benchmarks (FDOE, 2009).  These simple components of writing are 

considered to be within the lower levels of cognitive development through Blooms taxonomy.  

The why and the how are higher level critical thinking skills like analyze, synthesize and evaluate.  

Aviles (2000) explained that according to Bloom‟s taxonomy the first cognitive level of 

knowledge represents the lowest or simplest taxonomy level.  He also went on to explain that 

knowledge means define, identify, state, list, or recognize.  This includes the basic who, what and 

when questions in student written responses in 4
th
 grade.  

In 1965 Bloom and fellow psychologists developed the various classifications of 

intellectual behavior in regards to learning.  Bloom also found that over 95 % of test questions 

students encountered mainly required them to think at the lowest possible level and that is 

basically a recall of information.  The why and the how explanations begin at the fourth level of 

Bloom‟s Taxonomy called analysis.  In Blooms taxonomy, analysis is the first higher level of 

critical thinking that begins to mention using evidence to support a claim according to Aviles‟ 

(2000) article.  The cognitive levels continue through synthesis and evaluation.  In Bloom‟s 

taxonomy evaluation is considered the highest cognitive level and states that at this level one can 

“make judgments based on external criteria or internal evidence” (Aviles, 2000, p. 17).  In a 

content area such as science, when I ask a student to write about why something has occurred, 

they rely on what they already know about the concept, what they observed about the concept and 

finally what they can conclude about the concept.  Students should be able to sift through the 

facts, activities, prior knowledge in order to mesh their ideas together and form a valid conclusion 
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about the science concept they are learning.  Even if students were not comfortable with using 

science vocabulary in their explanations the idea of what they attempted to say should be seen 

through examples or support in their writing.  With the Interactive Science Notebooks, I planned 

to help develop students‟ basic knowledge level writing into writing that demonstrated higher 

level critical thinking skills that Blooms taxonomy referred to as evaluation which includes 

justifications.       

Understanding the science concept is the main goal of any science activity or 

investigation.  Writing explanations with support and reflections on what student‟s have learned 

can demonstrate what they know about the concept.  Chin and Brown (2002) wrote that writing 

explanations in science is “potentially” important because explanations can show students 

understanding of the how and why something is happening in science.  Students need to be able 

to develop their writing explanations and reflections of scientific concepts in order to demonstrate 

their understanding of the science concept being learned.   

At the 56
th
 Annual Science Conference (ASC) in Detroit one of the main topics discussed 

was writing explanations in science.  Within scientific writing students should be able to include 

claims, evidence and reasoning (2008).  Students need to learn how to implement these 

components into their scientific writing through teacher modeling, analyzing other written 

responses and direct teaching lessons.  Of course, they need a lot of practice to become scientific 

writers.  In this action research I facilitated my students‟ learning using ISN to develop their 

scientific writing skills.  I realized that I needed to learn how to ask higher level questions that 

would help my students think deeper about the science concepts. “Good questioning lies at the 

heart of meaningful learning” (Chin, 2002).  Along with asking higher level questions, I 

anticipated that my students would learn how to ask better questions about what they were 

investigating as a direct result of my modeling.  Students needed to learn what type of questions 
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to ask each other in order to provoke one another‟s thinking.  Sometimes a teacher can “suppress 

or avoid questions due to their own lack of knowledge” (Chin, 2002, p. 522).  Students don‟t 

know how to scaffold each other thinking students through questioning techniques on their own.  

Through questioning I expected my students to be able to think more about the science concept 

and in turn show their thinking in their explanations using science vocabulary, and justifications 

with claim and evidence.  With this focus of scientific writing in the ISN, students constructed 

their own meaning and made sense of the science they were investigating.  Students bring to the 

table a variety of background knowledge and schema that helps them construct this 

understanding.  Vygotsky referred to this as constructivism.  He firmly believed in constructivism 

and that students learn by doing instead of just observing.  Vygotsky and Piaget believed that 

“students bring prior knowledge into a learning situation in which they must critique and re-

evaluate their understanding of it.  This process of interpretation, articulation, and re-evaluation is 

repeated until they can demonstrate their comprehension of the subject” (Carvin, 2009, p. 1).  

Using the constructivist approach students gain a better understanding of the science concepts, 

which in turn may help them to be able to write more proficiently in their Interactive Science 

Notebooks. 

I heard about the Interactive Science Notebooks (ISN) from a highly qualified science 

teacher and Science specialist in my district.  The science specialist suggested that I go and 

observe another science teacher who was using the ISN in her diverse middle school classes from 

a lower socio- economic area.  The classes ranged from 6
th
 – 8

th
 grade, with one having only 

ESOL students.  After observing the students and their notebooks, I was aware that even with the 

ESOL students and students with more academic challenges, the entries in students ISN were full 

of science vocabulary, explanations and justifications.  After talking with this colleague, I decided 

that I would try to implement the ISN in order to engage my students in science through writing 

about science and ultimately to maybe better understand more about science.  The only thing 
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hindering me was the question of how could I assess their writing in Science in conjunction with 

using the ISN. Again, through my graduate coursework I was becoming more familiar with 

qualitative and quantitative data, but not quite enough to know what to assess and how.   

 The challenge was to present opportunities for writing in science every chance I could.  I 

had to create authentic, real-world science learning activities which promote learning but also 

guided students into questioning, thinking, discussing and ultimately writing critically about 

science concepts.  I anticipated that students would be able to construct their own meaning about 

science through writing and participation in the activities.  Throughout this process I realized that 

I would also need to determine how I would examine and assess my students‟ writing.  

 As an educator, assessing students‟ writing in the content areas has always been a 

challenge.  As a 4
th
 grade teacher of writing, I assess students writing of narrative and expository 

essays on a weekly basis through our state rubrics or teacher created rubrics that focus on the 

specific skills taught.  This can be very time consuming, especially when you are trying to give 

ongoing constructive feedback that could help students become better writers and help prepare 

them for the upcoming state assessment on writing in February.   Through my graduate program, 

I became more aware of the importance of student‟s writing in mathematics and science.  I also 

came to realize that I needed to change my ideas about assessment in the content area such as 

science if I wanted students to become more successful learners of science.  I decided to use the 

Interactive Science Notebooks as a tool to assess student‟s writing.  The ISN became a tool that 

assisted me in understanding students‟ thinking about the physical science experiments they 

experienced, as well as identify probably misconceptions they had.   

 My first “aha” moment about assessment was when I started reading Active Assessment 

for Active Science by Hein and Price.  Here I found that the forms of assessment are almost as 

diverse as the students themselves.  Hein and Price (1994), state that our teaching needs to be 
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effective by providing student with opportunities to “construct, apply and restate concepts”.  In 

addition these assessments should allow “students to express how they have understood the world 

around them through different ways” (p. 14).  It was my belief that the ISN provide an 

opportunity for my students to demonstrate their understanding of what they understood about 

science.  

As I continued to research background information about my topic, I realize that as a 

teacher, I must first decide what I expect the children to learn.  From there, I need to observe 

them discussing the concepts with each other, look at their writing, interview them one on one 

and ultimately have them show me through written expression, what they have understood.  This 

can‟t be done in a ten question quiz.  Qualitative assessment encompasses a wide range of options 

and can give you a bigger picture of what the student is learning through multiple pathways of 

assessing.  “The backbone of qualitative research is extensive collection of data, typically from 

multiple sources of information” (Creswell, 1998).  With the ISN, I realized that I would need to 

determine what source(s) I needed to assess student‟s scientific writing.  Through rubrics, focus 

group questions, anecdotal notes from one-on-one interviews I analyzed students writing and 

thoughts about scientific writing.   

Through this action research on my use of ISN, I wanted to answer my research questions 

and share the findings with the other educators.  Also, I wanted to share the successes and 

challenges I faced using Interactive Science Notebooks with my fourth grade students.  I decided 

to continue using the ISN beyond the scope of my action research project and used it for the 

remainder of the school year in order to analyze its affect on students‟ scientific writing over an 

extended span of time. 
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Assumptions 
 

Through my teaching experience and investigation of the research literature, I began this 

study with some assumptions.  First, that I would be able to modify the Cornell Note taking 

method of right side (input from teacher) to right side (output from student‟s understanding and 

observations) within the Interactive Science Notebooks to fit the needs of my 4
th
 graders.  The 

Cornell Note method is a middle school model.  Although I received a modified version of this 

input/output method from a county science specialist, it presented a big challenge to some of my 

inclusion students.  They were not accustomed to coming up with their own ideas of how to share 

the science learned and relied on what I modeled.  Another assumption I had was that in focusing 

on the writing aspect within the Interactive Science Notebook, I would be able to analyze students 

writing samples to determine their understanding of the science concept or recognize any 

misconceptions in their writing.  To include science understanding and misconceptions in my 

analysis became a huge undertaking; therefore my focus of data collecting was limited to 

student‟s actual writing reflections with the use of claims and evidence, science vocabulary and 

questions.  A third assumption was that I would have accessibility to the science lab and be on a 

consistent schedule with my 4
th
 graders.  This proved to be difficult due to the science lab not 

being ready because we just moved into a new school and in the scheduling of time in the science 

lab. 

Limitations 
 

 One of the limitations that I faced was that the Interactive Science Notebooks (journals) 

were used mainly in a middle and high school setting and not in the elementary school.  Some of 

the writing within the ISN had to be modified to fit the needs of my 4
th
 graders.  For clarification, 

the Cornell Note System is a very detailed and complex organizational tool.  It is used in the 
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AVID (2007) program to promote students study skills in middle school.  With so much focus on 

writing, the internal validity could have been compromised due to students‟ attitude towards 

writing since I do have an inclusion classroom with students who have Individual Education 

Plans (IEP‟s) that contain learning goals in writing.  According to Fraenkel and Wallen (2009) 

internal validity could include student attitudes.  Another possible limitation was that since I am 

the teacher and researcher there could have been some bias in the data collected.  However, the 

triangulation of data collecting through the use of rubrics, focus questions and anecdotal notes 

helped to ensure credibility of the results gathered.  Since I had not used the Interactive Science 

Notebooks before, I needed to create my own ISN sample as I went through the unit of physical 

science with my students.  I also modeled entries for students so that they would know what the 

expectations were for their lab entries, drawings and reflections.  This proved to be very time 

consuming (Reardon, 2002) and therefore extended the amount of time modeling the format of 

the ISN in this unit of physical science.  My 4th graders needed continual practice with this 

organizational format of taking notes, observations for their labs and writing about science.  

Another limitation to this action research was the amount of background knowledge about 

physical science that my students had prior to this unit from the previous year. The data collected 

from this study could have been more revealing if it continued to the end of the school year in 

order to see the long range effect on students writing.    

Terms 
 

Bloom’s Taxonomy – a hierarchy of critical thinking levels (Aviles, 2000). 

Claim – a statement or conclusion that answers the original question/problem (McNeill and 

Krajik, 2007). 

Constructivism – a philosophy that states children can learn by constructing their own meaning. 
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Cornell Notes – an organized format of note taking that enables students categorize information, 

then analyze and study the information through an “input/output” method (Learning Toolbox, 

2009) 

Evidence – scientific data that supports the claim.  The data needs to be appropriate and 

sufficient to support the claim (McNeill and Krajik, 2007). 

Florida Writes – a state writing assessment given to all 4
th
 graders that is based on prompts 

(FDOE, 2009). 

Input – information that a teacher gives to a student such as specific notes about a subject, 

definition of words and/or phrases on the right side of the journal page (Learning Toolbox, 2009). 

Interactive Science Notebooks – an interactive notebook that contains a variety of detailed 

graphic organizers, pictures, tables, notes (Cornell format) and labs. The ISN provides strategies 

to create a personal, organized and documented learning record (Waldman and Crippen, 2009).   

Internal Validity - “any relationship observed between two or more variables should be 

unambiguous as to what it means rather than being due to something else” (Fraenkel and Wallen, 

p. 166) 

Output- an organized format of what students learned from the notes and lab (usually on the left 

side of the journal page).  Students select how they will show what they‟ve learned through a 

variety of graphic organizers, tables, charts, diagrams, pictures etc. (Learning Toolbox, 2009). 

 Rubric – describe levels of performance or understanding for a particular topic (Marzano, 2000).  

Reflection – a form of personal response to experiences, situations, events or new information.  A 

„processing‟ phase where thinking and learning take place Brookfield, 1987). 
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Sunshine State Standards – a set of standards created in all content areas that direct the 

instruction and expectations of a specific grade level (FDOE, 2009-2010). 

Technical drawing – drawings and/or sketches that represent an observation or explanation of a 

science lab (Waldman and Crippen, 2009).   

Summary 
 

I have explained my journey which led me to conduct my action research on how I used 

Interactive Science Notebooks to analyze student‟s writing in selected physical science activities.

 Chapter Two reviewed how I presented the literature review.  Chapter Three the 

methodology and design of this action research were discussed.  In Chapter Four, the data were 

reviewed and analyzed as it related to my implementation of the ISN and its impact on students 

writing. In Chapter Five I presented conclusions for this action research and stated possible 

implications of my findings along with future research possibilities.      
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CHAPTER 2: LITERATURE REVIEW 

Introduction 
 

 This literature review summarizes relevant research that supported the overall question of 

how my practice of implementing interactive science notebooks during a Physical Science unit 

affected students writing couched in the conceptual framework focused on the importance of 

inquiry and misconceptions in student learning.  

 This chapter opens with a brief background of where Science is today on a national level.  

It discusses Dewey‟s concern about teaching children science.  Inquiry is discussed as a form of 

classroom instruction that includes the use of claims and evidence.  Further in the chapter 

Interactive Science Notebooks are introduced as a tool that supports students‟ involvement in the 

learning and writing about science.   To reinforce writing in the ISN, this chapter also discusses 

how writing can reinforce students understanding about science.  Within the writing component 

of notebook/journal writing, misconceptions can be identified and clarified. 

 Science is quickly becoming a focused area of study due to student‟s low performance in 

the science disciplines.  In math and science U.S. 15 year-olds are being outperformed by the 

majority of their peers around the world according to the Program for International Students 

Assessments (PISA) highlight report in 2006.  In this report it stated that out of the 30 countries 

who are a part of the OECD (Organization for Economic Cooperation and Development) the 

United States scored lower than the 499 average.  In fact, the U.S. ranked 22 out of 30 under 

scientific evidence, 23 out of 30 under scientific explanations and 21 out of 30 under science 

literacy.  This report indicates that the U.S falls short in science competency compared to a 

number of other countries around the world.    
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How students learn science, and how to teach science has been a well discussed topic 

over the years.  Throughout science education you can find varying views on the problems that 

exist in science education today.  As far back as the 1900‟s there emerged concerns over science 

education.  Professor John Dewey addressed the American Association for the Advancement of 

Science in Boston, MA in 1909.  In his speech, Dewey revealed his concerns with the status and 

quality of student‟s scientific thinking as well as the quality of teaching science within the school 

system.  He by his own admission stated that the subject area of science itself was extremely 

broad in the mass of information needed to be taught.  Therefore, due to this amount of 

information, teachers were teaching many different science topics across the board, but not 

teaching in depth to where children truly understood the basic science concepts.  Dewey also held 

true to the ideal that science education should begin in the early years.  In one of his speeches, 

Dewey stated that “the attitude toward the study of science is, and should be, fixed during the 

earlier years of life” (1909, p. 123).  And rightly so, today science has become a core content area 

of education in our elementary schools.  However, there still exists a difference of opinions over 

how children learn science, how teachers teach science and how to get children to understand 

science.       

Today it seems that the concerns are even more widespread about students‟ achievement in 

science.  One concern is that science is not taught often enough or in-depth enough for our 

children to fully understand scientific concepts and principles.  A research brief was written in 

California by the Lawrence Hall of Science.  They claim that “there is a lack of time, training, 

money, and relevance when it comes to science teaching” (2006-2007, p. 1).  The article goes on 

to further state that, “80% of  multiple-subject k-5teachers who are responsible for teaching 

science in their classrooms reported spending 60 minutes or less per week on science with 16% of 

teachers spending no time at all on science”( p. 1).  In addition to not being taught science, 

especially in the elementary grades is often taught by teachers who do not have substantial 
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science subject content and report not feeling qualified to teach it. In fact, some teachers in the 

middle grades often lack strong science content.  In 2000, The National Academies Press of 

Washington, D.C. wrote their revisions for 2008 report.  In this paper they stated that “93% of 

students in grades 5–8 were taught physical science by a teacher lacking a major or certification 

in the physical sciences (chemistry, geology, general science, or physics)”.  Tilgner (1990) also 

makes reference to the three obstacles elementary teachers faced 20 years ago when teaching 

science which include: (1) Inadequate teacher background in science,  (2) inadequate science 

equipment, and  (3) inadequate time and space (p. 421).   Unfortunately this has been an ongoing 

dilemma in the teaching of science.  While the lack of science teacher‟s content knowledge seems 

to be an added struggle within the boundaries of Science education, the way student‟s learn and 

understand scientific concepts appears to be even more prevalent.   

Inquiry 
 

As educators what can we do to help fill the gap in science understanding 

beginning with our elementary school children?  Of course it goes without saying that 

what we need are competent, educated and enthusiastic teachers to teach science in a way 

that can create and nurture a learning environment of scientific understanding.  Research 

has been done on the effects of teaching science through inquiry in order to achieve 

higher level thinking and understanding of scientific concepts.  Baxter, Bass and Glasser 

(2001) stated that “inquiry is viewed as a key strategy for developing students‟ 

understanding of science concepts” (p. 123).   In their study on three fifth grade 

classrooms, guided inquiry or open inquiry was used in conjunction with notebook 

writing for students to demonstrate their understanding of science concepts.   
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Pearce (1999) wrote that “the job of the educator is to help children recognize, 

explore, and celebrate logical, rigorous thought and elegant reasoning” which he refers to 

as inquiry (p. viii).  He also went on to explain that children are natural scientists from a 

young age because they are curious about the world around them.  The inquiry approach 

cycle that Pierce refers to includes: the student, testable questions, experimental design, 

discoveries and student dissemination (p. 6); in the midst of these categories lays an 

underlying element of communication through discussing and writing.  Pearce explains 

that this inquiry cycle as student experiences and curiosities where students answer the 

questions of how, why, what or is it possible.  The cycle continues with the experimental 

design which includes controls, variables and scientific thinking.  There is also the 

discovery portion where students make observations, and collects data.  The end of the 

inquiry cycle includes students‟ dissemination of the concept through presentations, 

journal articles and books.  He does claim that “children learn best through scientific 

inquiry” (p. 66) and that National Science Education Standards are written as a “blueprint 

to improve science curricula” (p. 66).  These standards support inquiry based science 

according to Pearce.  With the standards in place and research to support inquiry based 

science we as educators need to reflect upon our own practice to determine whether or 

not we are meeting our students‟ needs in science. 

The National Science Teachers Association (NSTA) claims that “scientific 

inquiry is a powerful way of understanding science content.  Students learn how to ask 

questions and use evidence to answer them. Students collect evidence ….develop an 

explanation from the data, and communicate and defend their conclusions” (2000, p. 1).  

In addition, NSTA has included science inquiry as one of their content standards.  There 
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are some who feel that inquiry is a natural part of a child‟s perception of science.  Pearce 

(1999) explains that children “use the processes of science” without being taught.  

Science inquiry includes children asking questions and figuring out the solutions to those 

questions (p. 5).  Within the constraints of science inquiry lies student‟s thinking, 

analyzing, reasoning, explaining, and justifying through the process of inquiry.   

This evidence of students thinking and questioning can be demonstrated through 

scientific writing.  According to the Department for Children, Schools and Families on 

Better Writing in Science (2005), “pupils need to develop the skills of writing in science 

in order to clearly communicate the full extent of their ideas, knowledge and 

understanding” (p. 1).  Writing in science notebooks/journals is just one avenue to 

analyze students thought processes and show evidence of their scientific understanding 

through inquiry based activities.  The Interactive Science Notebooks (ISN) take 

notebooks/journaling a step further and adds a variety of note taking strategies, graphic 

organizers and students output products in conjunction with a focus on writing.  Hence, 

ISN is a tool that can assist students in documenting and reporting their content and 

process understanding obtained through their science inquiry experiences.  

Interactive Science Notebooks 
 

The Interactive Science Notebook is another form science notebooks or science journals. 

All three use writing as a focus for students to demonstrate their understanding of the science 

concept being learned. Waldeman and Kent (2009)  claim that an Interactive Science Notebook  

(ISN)  can be a powerful instruction tool, allowing students to take control of their learning while 

processing information and engaging in self-reflection” (p. 51).  They also go on to claim that the 

ISN helps students to become more organized and helps them to document their process of 
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learning and thinking through science activities. Interactive notebooks are diverse in their content 

and can be very colorful. Students determine how they will synthesize the information that 

they‟ve learned through a variety of ways such as but not limited to: charts, tables, graphic 

organizers, sketches and writing.   

Chesbro (2006) explains in his article about Interactive Science Notebooks, that they 

“promotes the most cutting-edge constructivist teachings strategies while simultaneously 

addressing standards, differentiation of instruction” (p. 31).  He used the two column input/output 

method in his 8
th
 grade classroom.  This two column input/output method is modeled after the 

Cornell notes model organized note taking.   The right side (input) contains “lecture notes, lab 

data, reading notes, etc. and then students process that input in a meaningful and personalized  

manner on the left side pages in the form of output” (p. 31).  Chesbro claims that this form of 

organization “requires students to show that they get the content of the lab in a way that works for 

them”, (p. 33).  The Orange County Public School System has adopted the Cornell Note taking 

system and it is located on some middle and high school web sites as a form of study program  

(2009, p. 1).  Swanson (2002) describes the Cornell Notetaking System as a “method for 

understanding information, not just recording facts”.  She also claims that Cornell notes are used 

to “organize ideas into categories and to help students better understand” the concepts being 

taught (p. 5).  Swanson adapted the Cornell Notetaking model from AVID.  AVID is a program 

for elementary, middle and high school students.  It is an “effort to create college-ready students” 

that encourages students to succeed in many areas such as “speaking, listening, self-advocacy, 

study habits, organization, note taking with an emphasis on writing and inquiry” (AVID, 2010,   

p. 1).  Gilbert and Kotelman (2005) found that science notebooks “open the door to expository 

writing with procedural writing, narrative writing, descriptive writing, and labeling” (p. 30).   

They also concurred that the writing in science notebooks “helped students feel more comfortable 

with the writing process- and that this practice and the skills developed during it transferred to 
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more formal writing assignments” “(p. 30).  The implication here suggests that more content 

writing could be beneficial for students.  

Writing in journals 
 

In order to develop science inquiry in the classroom, educators must be able to 

teach children to think like a scientist through inquiry based activities.  Children need to 

be guided into thinking like a scientist, reading like a scientist, and writing like a scientist 

(Saul, Pearce, Dieckman and Neutze, 2002).  Unfortunately, some children want to hurry 

and get their science activity completed. They sometimes prefer multiple choice 

questions and dread any short and/or extended responses that require content writing to 

justify or explain. In fact, “It is suspected that students have been conditioned to expect a 

single correct answer to scientific inquiry, and that this level of change presents a serious 

challenge to their long-held thinking” (Ruebush, Sulikowski, North, 2009, p. 21).  

Writing in science can be used as a way for students to demonstrate their understanding 

of science concepts outside of the basic single correct answer method.  Reardon (2002, 

believes through science inquiry, “children not only will think, read and write like a 

scientist but they will be able to talk, figure out, ask questions, and listen” (p 19).  

Through the science labs or workshops writing can be used as a segue between students 

thinking process and science inquiry.  Even professional scientists use some form of 

writing notebooks for data, observations, and reflective thinking points.  In an article by 

Garcia-Mila and Anderson (2007) they wrote about writing in science through inquiry. 

This article goes onto say that a “scientist cannot rely on memory alone and must record 

cumulative data for later examination….a notebook can serve as medium for 
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communication and discussion of data, results and findings with others” (p. 1037).  

According to this research it could be said that writing within the science content through 

journals and notebooks, enables teachers to evaluate student‟s understanding and identify 

any misconceptions they may have.  

Another study was conducted in 2001 where three fifth grade teachers‟ facilitated 

using notebook writing as part of their inquiry based science lessons.  They found that 

“the use of notebooks in science inquiry based classrooms can encourage and make 

apparent the nature of student inquiry and knowledge development” (Baxter, Bass and 

Glasser, 2001, p. 138).  However, in the article it was also acknowledged “that science 

notebooks are sensitive to teacher influence especially in elementary school” (p. 138).  

Teacher input would appear to be an important factor in using science notebooks.  If a 

teacher contributes too much information, students are only copying what is presented 

and there is likely no true understanding.  Keys (2000), explains that “writing about 

investigations can contribute directly to science learning”.  She also goes on to admit that 

writing in science “continues to be a research focus for scholars” (p. 676).  Garcia-Mila 

and Anderson (2009) also agree that “the educational research on writing during 

scientific inquiry is limited” (p. 1037).  There still needs to be more research conducted 

on what type of writing is effective in science to increase students understanding.  There 

are some benefits to writing in science.  According to Garcia-Mila and Anderson‟ article, 

“notes can help students to clarify their thoughts” (p. 1038).  However, this article mainly 

addressed note taking in science and not writing heuristically.  Keys, Hand, Prain and 

Collen (1999) found that some students were not sure what to take notes on.  This would 

imply the importance of modeling what is important and what wasn‟t when taking notes.  
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Fulton and Campbell (2004) write that the student-centered notebooks can help students 

organize their thoughts and ideas through, “notes, lists, technical drawings, diagrams, 

charts, tables, graphs and written observations” (p. 28).  This could also imply the use of 

science journals or notebooks needs to be taught very explicitly for writing, organizing, 

analyzing and evaluating science content.  Science journals cannot elicit higher-level 

thinking, explanations and questioning on its own.  A teacher must model and teach how 

to get students to dig deeper.  The science journal can be used for students to express 

their thoughts and ideas in complete and detailed explanations. Klentschy (2005) wrote 

that a science notebook is a “central place where language, data and experience work 

together to form meaning for the student” (p. 24).  Writing explanations is part of 

forming meaning for students. In an article from the National Research Council, it stated 

that “scientist develop explanations using observations (evidence) and what they already 

know about the worlds (scientific knowledge).  Good explanations are based on evidence 

from investigations. “Scientists review and ask questions about the results” (1996,          

p. 123).  Research supports that writing in science helps students to understand the 

content.   

Lawrence Hall of Science, (2010) wrote that one of the benefits of using a science 

notebook is so that “students think critically about their thinking” (p. 4).  Using the 

science notebooks enables students to go back and analyze their science investigations 

and “clarify their understanding of the science concepts” (p. 5) learned.  The notebooks 

also reinforce the use of claims and evidence which support students learning and 

thinking about science.  The Fossweb, which is created by Lawrence Hall of Science, 

maintains on their site that the science notebook is a way for students to “generate a 
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sequential exposition of their reasoning and conclusions along with providing a place for 

student to write reflections about their thinking” (p.1).  The assessment aspect of the 

science notebook could also be a benefit to teachers since it contains students‟ thinking. 

“A science notebook helps you think about and communicate the conceptual structure of 

the science topic or concept you are teaching” according to Foss Science Notebooks 

(2010, p. 5).  This in turn could assist a teacher in finding out whether or not students 

have a clear understanding of the science topic or concept.   

Misconceptions 
 

Misconceptions can be identified through the student‟s explanations, pictorial 

representations or the type of questions they create within science journals/notebooks. According 

to Gilbert and Kotelman (2005) one of the reasons that it is beneficial to use science notebooks is 

because teachers could determine what their students were thinking and “what they do and don‟t 

understand, what misconceptions they have” (p. 30).  This would be very beneficial in 

determining where misconceptions originated during a lesson.  In conjunction with this idea, 

Ruiz-Primo, Li and Shavelson‟s, (2002) research on science notebooks discuss how science 

notebooks can give a measurement of what students know such as, “were student‟s 

communications in the notebooks complete? Did they indicate conceptual understanding of the 

content presented?”  (p. 3).  They felt that the science notebook can give “reliable and valid 

information on student performance” (p. 3).  In addition, Klentschy (2005) also wrote that the 

science journal can help teachers “examine student understanding of the concept being taught, 

identify any misconceptions, and plan subsequent instruction” (p. 25).  The science notebook can 

help to assess what students ideas are about science concepts.  Using a science notebook or 

journal with explicit explanations, diagrams, pictures, questions and reflective thinking could lead 
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students to a deeper understanding about science concepts and help eliminate science 

misconceptions. 

Driver, Squires, Rushworth and Wood-Robinson (1994) found that children can have 

misconceptions about physical science.  Many times children attribute matter to “mean those 

things that are required to make objects” due to the science verbiage of using the word “material” 

in relation to matter.  Students can create misconceptions based on the different ways words are 

used in the science constructs.  It is important to make sure students understand the science word 

in context to the topic or concept and not on prior knowledge of the word.  Use of a science 

journal can reveal such misconceptions in students writing as students use the vocabulary to 

explain their thinking.  Driver et al, also wrote that when dealing with density, students at times 

may have misconceptions based on the “arrangement, the concentration and the mass of the 

particles” (p. 78).  Students come into the classroom with preconceived ideas about science.  

Driver et al wrote that “children‟s conceptions about science are shaped by personal experience” 

p. (3).  However they go on to say that “individual‟s ideas are affirmed and shared by others in 

classroom exchanges and has a part to play in shaping the knowledge construction process”       

(p. 3).  In utilizing science journaling and encouraging students‟ communication about the science 

content, there could be an impact on identifying student misconceptions. 

           Scientific journaling is a tool teacher‟s can use to recognize student misconceptions of 

scientific concepts.  Hewson and Hewson (1981), article on conceptual change strategies, discuss 

in a study they conducted in the early 1980‟s about “the importance of a student‟s existing 

knowledge in influencing that person‟s subsequent learning” (1981, p. 1).  Too often, teachers 

assume that students get it or they rush through concepts to cover all the expectations not 

realizing the number of misconceptions that students may have or create as they are learning 

science using traditional methods.  The use of journaling or science notebooks can allow for those 

misconceptions to be more easily recognizable by teachers and they can in turn attempt to help 
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students reconceptualize important scientific concepts.  The science notebook, science journal 

and interactive science notebooks contain the same qualities of scientific thinking and writing.  

However, the organization of them appears to vary depending on the teacher‟s objectives and 

focus.  Through the writing in journals, notebooks or interactive science notebooks, students‟ 

thoughts and ideas can be analyzed and misconceptions likely could be identified.  

Summary 
 

 This chapter examined the research related to implementing Interactive Science 

Notebooks.  The basic research regarding teachers being competent in teaching has been 

discussed.  There does appear to be a need for additional support and instruction in the science 

content areas especially for teachers in grades 5-8.  Also according to the research examined, the 

ISN can be implemented through guided inquiry so that students are able to show their process of 

learning through writing and engaging input/output activities.  Writing in the content area of 

science would appear to be a very important venue as far as research is concerned.  However, I 

did not locate as much information regarding the implications of writing in the science content.  It 

also became apparent that more research is needed in the content area, and in using the ISN‟s in 

an elementary school setting.  In articles examined through this literature review, researchers 

agreed that misconceptions of science concepts could be addressed through the use of writing in 

science journals/notebooks.  

 Chapter three contains the methodology to which this action research was implemented.   

It will explain the design of this study along with the school and classroom settings.  This chapter 

also described the instruments that were used and analyzed the data that was gathered.   
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CHAPTER 3: METHODS 

Introduction  
 

      My overall question for this study was “How did the implementation of Interactive 

Science Notebooks (ISN) impact students writing in Science?”  My sub questions were:  

1. How did the use of ISN affect student‟s use of claims and justifications in their written 

responses?  

2. How did the use of the ISN affect student‟s use of science vocabulary in their writing?   

3. How did the implementation of ISN affect student‟s reflective writing about Physical 

Science? 

Concepts that were included under the general topic of Physical Science were:  matter, 

density, mass, physical change and chemical change.  In chapter 3 I explain the research 

design, school and class setting, and data collecting methods that were used in the 

implementation of the Interactive Science Notebooks.  

Design of the Study 
 

 The design of this study was action research. Action research is “a type of research 

focused on a specific local problem and resulting in an action plan to address the problem” 

(Fraenkel and Wallen p. G1).  This action research was conducted in my 4
th
 grade classroom 

during the first semester of the school year 2009/2010.  Guided by the research questions, I 

investigated my use of Interactive Science Notebooks and the affect they had on students writing 

in an elementary science classroom.   

 In order to maintain credibility and trustworthiness in this action research, I triangulated 

across data sources to analyze students writing through focus groups, one-on-one interviews and 
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rubric to analyze students‟ reflections.  Using an action research design the ISN was examined 

according to the four stated research questions. .  

School Setting 
 

This elementary school is located in an affluent, urban area in Central Florida. The action 

research was completed on one classroom of twenty three students.  This K-5 population 

consisted of 626 students.  Of that enrollment, 15.3% of the students receive free and reduced 

lunch.  The school population consisted of 81.8% Caucasian, 1% Hispanic, 12.8% African 

American, and 2.7 % are other and multiracial. Fifty one percent are boys, 48.9% are girls.  The 

Exceptional Education (ESE) population is at 23.6% and the ELL population is 3.4%.  

Classroom Setting 
 

The participants in this study, who are in a self-contained inclusion class, range in age 

from 9 – 10 years of age in this class.  It is an inclusion classroom. All of the students in this class 

participated in this action research.  There were 12 girls and 11 boys.  Within this cluster of 

students, one student is an ESOL student (English Speakers of another Language) with more than 

4 years in the program.  Two students are classified as gifted.  Seven students are classified with a 

Learning Disability (LD) which includes a current Individual Education Plan (IEP) in all subject 

areas and four students have a 504 plan which enables them to have more time on assessments 

and modified assignments.  I have four African American children, two Hispanic children, two 

Asian children and fifteen other or Caucasian children.  The 4
th
 grade class was representative of 

the schools ethnic population. 
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Methodology 
 

The science topic studied in this action research was obtained from the Florida Science 

State Standards for 4
th
 grade science (Table 1). As teacher and researcher, I based my order of 

instruction on the counties recommended scope and sequence for 4
th
 grade Physical Science 

(Table 2).  Activities and labs were presented according to these state requirements.  As teacher 

and researcher, I implemented the use of Interactive Science Notebooks during the science block 

for a period of 16 weeks.  Science lab was conducted on Tuesdays and Thursdays each week for 

approximately one hour.  Fridays were sometimes used to finish writing reflections. 

The IRB was contacted for permission (Appendix C) to work with students in this school 

district. Permission was also obtained from the county (Appendix D) in order to work with the 

students in this action research study.  The principal of the elementary school was asked 

permission to work with students (Appendix E).  A letter describing the study and assurance of 

confidentiality was written and given to all parents in the study classroom. 

Confidentiality was assured since I was the only person having access to the data 

collected.  Students were assigned pseudo names for data collection and reporting purposes. 

Confidentiality was protected since all the data collected was kept in a secured file cabinet in 

researchers‟ room.  Parents were introduced to the study in a home visit prior to the beginning of 

school and I was able to answer any questions parents had.  Parent consent forms were sent home 

the second week of school with details about the study (Appendix F).  A phone call or e-mail was 

completed in order to do a follow up for those who do not return the forms.  Students, who did 

submit the required documents of consent, were excluded in the final analysis of this study.  In 

addition to insuring equity to all students, letters in native languages were available.  Students 

were given the student consent form to sign after I read it to the class (Appendix G).   
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Table 1: Florida Sunshine State Standards 4th grade Physical Science  

Sunshine State Standards         Physical Science                       4th grade  
SC.A.1.2.1 determines that the properties of materials (e.g., density and volume) can be 

compared and measured (e.g., using rulers, balances, and thermometers). 

Identifies properties and uses appropriate tools to determine the properties of 

materials. 

SC.A.1.2.2 knows that common materials (e.g., water) can be changed from one state 

to another by heating and cooling. 

Identifies how a change in temperature can alter a material’s state of matter. 
SC.A.1.2.3 knows that the weight of an object always equals the sum of its parts. 

Combines the weight or mass of components to get the total weight/mass of the 

combined object. 

SC.A.1.2.4 knows that different materials are made by physically combining 

substances and that different objects can be made by combining different materials. 

Identifies different materials made by physically combining substances and/or 

identifies 

similarities and differences between mixtures and solutions. 

SC.A.1.2.5 knows that materials made by chemically combining two or more 

substances may have properties that differ from the original materials. 

Identifies a change in properties as a result of a chemical change. 

SC.H.1.2.1 knows that it is important to keep accurate records and descriptions to 

provide information and clues on causes of discrepancies in repeated experiments. 

Identifies and explains the reasons for documenting scientific activities. 

SC.H.1.2.2 knows that a successful method to explore the natural world is to observe 

and record, and then analyze and communicate the results. (Also assesses H.1.2.4 and 

H.3.2.2) Identifies, explains, and describes, or applies the scientific process (i.e., 

accurately reporting and analyzing data, reaching logical conclusions that reflect the 

data, repeating investigations for validity, asking new questions, and communicating 

results). 

SC.H.1.2.3 knows that to work collaboratively, all team members should be free to 

reach, explain, and justify their own individual conclusions. (Not assessed) 

SC.H.1.2.4 knows that to compare and contrast observations and results is an essential 

skill in science. (Assessed as H.1.2.2) 
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Table 2: Description of topics 

Thinking Like a Scientist Students brainstormed together in their groups to come up with ideas about 

what a scientist does and what instruments they use.  Groups shared ideas 

by putting them on a classroom chart.  Teacher gave “input” of what a 
scientist does: observe, communicate, ask questions, investigate, 

hypothesize, draw conclusions and reflect.  Students then created an 

“output” entry of the five senses using a graphic organizer or foldable. 
“Output” contained pictures and explanations of what each looks like for a 

scientist. Segue into “The apple of my eye” lab.  Students observed the 

properties of an apple and record their data (output).   Teacher‟s “input” 
was specific science vocabulary to be used in reflection: matter, mass, 

properties, and senses.  Groups shared findings and wrote their first 

reflection about “Thinking Like A Scientist” at the back of their ISN.     

Matter Introduction to the three states of matter.  Students “input” were a checklist 
of questions.  They were given three bags: one with water, one with air and 

one with solids.  In their groups, students discussed the questions/checklist 

and came up with two characteristics of what matter is.  Students created a 

graphic organizer or foldable that represented the three states of matter with 

picture and description of what it looks like and how the particles move in 

each. Students shared their findings with each other.  Concluding activity 

was writing a reflection about “What is Matter?” in the back of the ISN.   

Mass Discussion on the tools a scientist uses/connection to math (measurement). 

Students conducted a lab of observing a solid.  The “input” was a lab sheet 
called “A Closer Look”.  Students were given a tray of measuring tools and 
a white seltzer tablet.  Students wrote down the properties of the tablet, 

drew what it looked like with the unaided eye, a hand lens and a 

microscope.  They also determined the best unit of measurement to use 

inches or centimeters to measure the diameter of the tablet.  Students also 

used a scale to measure the mass in grams (rounding it to the nearest whole 

gram).   Then the lab had students crush the tablet and make their 

observations on the properties as well as weigh the solid again.  Students 

created an “output” foldable on scientific tools, vocabulary and properties. 

After group discussions and partner sharing, students wrote their third 

reflection about what they learned about the mass of a solid in their ISN. 

Density “Input”- a lab sheet.  Students combined various liquids (corn syrup, oil, 

water and food coloring) together and observed what occurred.  Then they 

added solid objects (piece of rubber band, paper clip, penny and a piece of 

Styrofoam).  Students came up with conclusions about the liquids and the 

objects depending on where they were in their clear cup.  Students 

discussed how dense a liquid was by where it was in the cup.  They also did 

the same for the objects.  Students drew a diagram in their “output” side of 
what the liquids and solids looked like when they were all combined.  

Students shared their conclusions with other groups and then wrote a 

reflection at the back of their ISN. 

Physical Change Students conducted four labs on how to separate a solid by sorting, filtering, 

evaporation and sifting.   Students came up with a definition of what a 

physical change was in their groups. In their ISN, students made a thinking 

map (tree diagram) of the four types of physical change.  They drew 

pictures and wrote examples of each type of physical change.  “Input” was 
lab instructions. Then students shared their information with a partner and 

wrote about Physical Change in their reflection at the back of their ISN. 
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Table 3: Scope and Sequence 

 

Thinking like a 

scientist 

(preliminary 

activity) 

Matter Density Mass Physical Change 

Week 3-4 Week 5-7 Week 8-9 Week 10-11 Week 12-14 

 

Instruments 

Rubric 

 The first instrument used to evaluate student writing was a rubric (Appendix A).  The 

purpose of this rubric was to evaluate students‟ reflective writing entries in their Interactive 

Science Notebooks.  Students‟ writing was evaluated on their use of claims and evidence, use of 

science vocabulary in context and their response to a question that pertained to the concept that 

was investigated after each science lab.  These writing reflections were written and evaluated at 

the end of each science concept taught.  I selected McNeil‟s and Krajcik‟s (2008) claims and 

evidence rubric from their study on science explanations.  Permission was given via e-mail 

(Appendix B).  In addition to the claims and evidence section, two additional sections were 

constructed based on the questions formulated for this action research by a panel of science 

specialists.  The two additional sections were analyzed by a panel of two science specialists to 

ensure that students writing was being evaluated based on the needs of this research.  This 

instrument was administered at the conclusion of each taught science concept that was a part of 

this study.  Specific topics were in explained in the data collection section. I collected the ISN‟s 

and used the said rubric to evaluate student‟s writing based on the three questions presented in the 

research.    
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Focus Groups 

 Two focus groups were created to analyze and discuss student’s writing from their ISN’s.  

The two groups included six students in each group.  Group 1 consisted of four boys and two 

girls.  Group 2 consisted of three girls and three boys.  These twelve students were placed in 2 

heterogeneous groups. The purposive sampling of students included in this action research was 

selected based on their writing performances.  Varied writing levels were represented in both 

groups.  After a science topic and writing reflection was completed, these focus groups met 

separately to discuss their writing based on the following focus questions:   

1. Did you use specific details and examples in your science explanations?  Give 

examples 

2. How does using science vocabulary in your writing help you to understand more 

about what you are learning? 

3. How does writing help you understand Science? 

4. If you don‟t understand something during a science investigation or discussion, what 

can you do? 

5. How does writing a reflection about what you have learned help you better 

understand a science concept that you‟ve been working on?  

Students were videotaped during these focus group discussions and their conversations 

were transcribed and analyzed at a later time.   After the student discussions were analyzed, 

themes that emerged were identified and discussed in Chapter 4. 

One-on-one conferencing 

 Students from each of the two groups participated in one-on-one conferencing sessions.  

At the end of a science concept students completed a written reflection based on what they 

learned.  Sentence starters were given to students to ensure a common focus for their writing 
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reflections based on the science concept.  Students were called upon one by one for a one-on-one 

conference to analyze and discuss their writing reflections based on the same questions used in 

the focus groups.  The focus questions were given to students in a written format.  Students 

written responses to the questions helped direct the one-on-one conferences.  Observations were 

taken during these conferences and were compared to the responses from the focus group 

discussions.   

Data Collection 

 Students using the ISN were instructed how to organize their notebooks using the 

input/output note taking strategies (Appendix H).  There was also direct instruction and modeling 

for the various types of output products that could best represent students thinking.  Students were 

able to choose from ideas such as graphic organizers, flip books, sketches and tables. Students 

were also instructed to write down all their ideas; draw models that helped explain their thoughts, 

higher level questions,  reflective thinking, and justifications regarding new information learned 

with guided direction from their teacher.  This guided direction was executed through discussion, 

modeling and examples of the expectations.  All journaling was done in class to avoid other‟s 

input (parents, etc.).  Students had two hour science labs on Tuesdays and Thursdays.  The last 

fifteen minutes of each lab were used for the reflection piece of the science journal.  If needed, 

students were given an additional day to complete written reflections.  Students used the ISN 

during their designated Science lab times.  Rubrics for written reflections were used after the 

science labs were completed.  Students were given a sentence stem to start their reflection and 

used the rubric to guide them during their writing to ensure that their written reflection contained 

all the information required within the rubric. Then students handed in their ISN‟s and I used the 

same rubric to evaluate their writing samples.  There were five reflective entries on physical 

science.  These reflections were used to analyze students‟ writing responses.   
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The focus groups met six times to discuss their writing during this 12 week study.  

Students used their ISN to find examples of details, use of science vocabulary and meaningful 

questions from their writing.  One-on-one interviews were conducted periodically to discuss 

students writing through the use of the rubric.  Observations were written down during these 

interviews.  This ended up being a time where I was able to see student‟s misconceptions based 

on their writing samples.  Students were also able to go back and rewrite reflections.  However, 

for this study the initial rubric score was used in the tables presented.  The validity of this action 

research is supported through the triangulation of data collected from students writing and 

discussions in the form of a rubric, focus groups and one-on-one questioning and the alignment of 

activities taught with state standards guidelines. 

This action research began by the teacher‟s introduction of the Interactive Science 

Notebook to the class.  It took approximately two weeks (two, one hour days each week) to create 

the ISN with cover, table of contents, author‟s page, inside covers with expectations and 

instructions on the modified Cornell note taking of input and output.  Since I had to create my 

own notebook, I modeled how to number the pages of the ISN, how to write in the table of 

contents and what the expectations were on the completion of the labs and reflections in the 

notebook.  I also gave mini-lessons on the requirements of the input and output format.  

 All four groups in my classroom were involved in the science labs.  Two groups were 

selected to be participants in this action research based on the wide range of abilities within both 

groups.  This would give a broader picture of the affect the writing had on all students.  At the 

beginning of this research there were 23 students.  Half way through the term a new student was 

enrolled. The student‟s data was not included in the data gathered for this research.  Each group 

member was given number to correlate with the jobs and/or tasks for each lab.  For example:  #1- 
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materials manager; #2- science captain; #3- measurer,; #4 recorder; # 5- helper and    #6 – time 

keeper.  The science unit explored in this action research was Physical Science. 

In our third week of science, our first science lab consisted of brainstorming in the four 

groups and coming up with ideas about what scientists do prior to starting Physical Science unit.  

This first lab entry was modeled in front of students. Students created their first entry based on 

the format modeled to them. First students brainstormed a list of what scientists do in each of 

their four groups.  Then the recorders from each group added their ideas to a large chart paper at 

the front of class.  The input side (right side) of the entry consisted of a variety of students ideas 

such as: scientists make observations,  test and retest, conduct labs, write notes, set up 

experiments, share their data, record their data, make predictions, and come up with conclusions. 

I also gave input on very specific ideas about what scientists do for students to add to their notes.  

For the left side (output), students created some type of graphic organizer, table or chart that 

could best represent what scientists do.  Some students chose match books, others created a tree 

map or miniature flip chart to represent output.  See student sample (Appendix I).   

In the second lab, students wrote their first reflection on “What a scientist does” based on 

the discussion and activity from two days prior.  This was a struggle.  On this initial entry, I did 

not give them any guidance other than to give them a sentence stem of “I learned that a 

scientist….” Or “One thing I learned about being a scientist is…….”  Many of my students 

wanted to know what to write but since I wanted to see their initial thoughts and ideas for my 

data, I did not direct this reflection.  After about a half an hour I found two relatively complete 

reflections that contained a claim, and evidence.  I showed students these examples on the 

document camera.  
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Data Analysis 
 

 In this study I used the following methods to analyze students writing:  rubrics, focus 

groups, and one-one-one conferencing.  All writing samples originated from students Interactive 

Science Notebooks. The reflective writing piece within the ISN was used to analyze student‟s 

writing responses with the use of a rubric (Appendix A).  Students were directed to write a 

science reflection by writing about what they learned, using examples and details from their labs, 

use the science vocabulary that was introduced and finally to write down any questions that were 

still in their minds. Writing samples in the form of student reflections were collected after each of 

the five science topics were completed and evaluated according to the rubric.  The rubric scoring 

was based on a 0-3 point system for each section.  The three sections included: using claims and 

evidence, (McNeill and Krajcik 2008), use of science vocabulary in context, and creating 

meaningful questions related to the science concept.  The requirements of the ISN for 

organization and expectations were inserted at the beginning of the notebooks.  Students were 

given a detailed explanation when these requirements were gone over in class at the onset of the 

ISN.  

 Focus groups were used to analyze students‟ responses regarding their reflective writing 

in science.  The discussions were videotaped and transcribed word by word in order to determine 

whether or not students felt that the use of the ISN‟s had an effect on their writing in science. The 

focus questions (Appendix K) helped to guide the discussions so that the data collected was not 

manipulated in one way or another by random questioning.  

 One-on-one interviews were conducted so that students could analyze their own writing 

and discuss the positive and negative elements of writing about science in their ISN‟s.  The same 

questions that were used during the Focus Groups were given in a survey format to individual 

students so that they could write with liberty about their own writing. See student sample 
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(Appendix L).  The interviews may have helped to eliminate any self-consciousness the students 

had regarding sharing their writing reflections and discussing them.   

 Data generated in this study were examined across methods for emergent themes related 

to the implementation of the ISN and the effect it had on students writing in the content area of 

science.   Credibility was ensured due to the triangulation of data from the rubric, focus questions 

one-on-one interviews.  The reliability of the data gathered was reinforced by three different 

instruments.   I also used a combination of “quantitative and qualitative data to clarify and 

validate my findings” (Fraenkel and Wallen, 2009).  

Summary 

 This action research study of implementing Interactive Science Notebooks was 

attempting to analyze 4
th
 grade students writing in the science content area.  Students wrote a 

reflection at the end of each topic taught in the Physical Science unit. Within the reflections, 

students used claims and evidence, science vocabulary in context, along with meaningful 

questions that correlated to the content being studied.   

 In chapter 4 I discussed how ISN‟s have affected student writing with claims and 

evidence, use of science vocabulary and generating of meaningful questions related to the science 

topic and how my student learned to express their ideas about science. 
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CHAPTER 4: DATA ANALYSIS 

Introduction 
 

 This action research study collected and evaluated students writing samples from 

Interactive Science Notebooks. Twenty three 4
th
 grade students participated in this study during 

the fall of 2010.  Throughout the descriptions of each method of gathering and analyzing data, the 

researcher explains what themes emerged.  The following questions were used throughout this 

study.  

1. How did the use of the Interactive Science Notebook (ISN) affect students‟ use 

of claims and evidence in their written reflections?   

2. How did the use of the ISN affect students‟ use of science vocabulary in context 

within their writing?   

3. How did the implementation of the ISN affect student‟s use of meaningful and 

related questions in their reflective writing? 

Implementation of the Interactive Science Notebook 
 

 The Interactive Science Notebook (ISN) was introduced as a means for students to show 

their thinking through writing about science.  It took approximately two weeks (two, one hour 

days each week) to create the ISN with cover, table of contents, author‟s page, inside covers with 

expectations and instructions on the modified Cornell note taking of input and output. Since I was 

also creating my own notebook, I modeled how to number the pages of the ISN, how to write in 

the table of contents and what the expectations of were about the completion of labs and 

reflections in the notebook.  I also gave a mini-lesson on the input and output requirements 

(Appendix H).  
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My 23 students were assigned to four heterogeneous groups.  Each group member was 

given number to correlate with the jobs and/or tasks for each lab.  For example:  #1- materials 

manager, #2 - science captain, #3 - measurer, #4 – recorder, # 5- spokesperson and #6 – time 

keeper/time on task manager.   

Typical Science Day 
 

 The science workshop was conducted twice a week on Tuesdays and Thursdays in the 

afternoon.   The investigation on matter began with students gluing in their lab activity sheet onto 

the right side (input) of their notebook as shown in figure 1 (permission to use by Dr. L. Chew, 

UCF).  This topic on matter is used as a framework to demonstrate the various kinds of activities, 

and products used in my instruction during our science block. 
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Figure 1: Matter lab sheet 

The objective of this guided inquiry was for students to name the characteristics of the 

three states of matter based on their checklist Students were assigned their jobs for that lab 

activity.  The materials manager came up to collected their container of materials.  The science 

captain read the lab instructions.  All students recorded their observations in the ISN, but the 

recorder of the group would write the group‟s findings on the class observation chart.  The “time 
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on task” manager monitored the time used for observations on the three bags.  The three bags 

contained: a) water, b) air, c) various solid objects like a cube, marble, pencil, counter, and 

paperclip.  The science captain helped direct the observations of each bag and fill out the 

checklist on the lab sheet.  The other two students‟ jobs were spokesperson and measurer.  This 

particular activity did not call for any measuring.  Students analyzed the data that they collected 

and the science captain read the questions to the group.  Students engaged in a discussion about 

the questions and formulated their conclusions based on the discussion. Then students recorded 

their conclusions in their ISN.  The recorder added their “collective” conclusions to the classroom 

chart.  After all groups recorded their information, the class engaged in a discussion on their 

findings regarding the basic characteristics of matter.  The spokesperson for each group shared 

their conclusions and the justification for their conclusion.  If they needed assistance with the 

explanations, the spokesperson could call on one person in their group to assist them.   After 

students had their discussions, they went back to their groups and created their own graphic 

organizer, diagram or other representation of what they learned about matter.  Many students used 

a tree map to represent the three states of matter as seen in figure 2. 
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Figure 2: States of matter tree map 

Other students used mini flip books.  The criterion of the output (left side) activity was for 

students to synthesize the information about the three states of matter and their distinct 

characteristics.    

The second day in the first week of the science workshop, students shared with a shoulder 

partner what they learned during the previous science workshop. Students‟ work samples from 

their output activities were selected to share with the class on the document camera for students to 

see the variety of activities.  Further discussion and investigation went on to discuss how the 

particles move within the three states of matter.  Students added this new information into their 

output sections.  Again, students work samples were shared with the class.  During this particular 

workshop we went outside to demonstrate how the particles moved in each state.  Students had to 

work together in their groups to “act out” the part.  At the end of the workshop and discussion, 
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students were instructed to write a reflection (at the back of the ISN) about what they learned 

about matter.  The only directions students were given regarding the reflection was that they 

needed to include evidence for every claim they made based on the actual labs.  They also needed 

to use the science vocabulary related to the science concept in context.  Finally, students came up 

with at least one meaningful and related question at the end of their entry. This was one week of 

activities in our science workshop.  The next week students investigated each state of matter more 

thoroughly.  The basic science workshop format consisted of: input (from teacher), guided lab 

inquiry, discussions, recording, sharing/justifying, output (synthesis by students), 

sharing/discussions and writing reflections. 

Results 

Writing reflection entries 

 After the initial instruction of creating the organization, requirements and format of the 

ISN, we began our science unit.  The introductory concept was called, “Thinking like a scientist” 

and began during our third week of school; our first science lab began with brainstorming in each 

of the four groups. Students came up with their own ideas about what a scientist does and how do 

they use scientific thinking.  This first lab entry was modeled in front of students so they could 

see what the input and output consisted of.  Students created their first entry based on the format 

modeled to them.  The input side consisted of: basic vocabulary words (which they investigated 

the meaning of through discussion and context of reading text), and 2) what does a scientist do? 

(from their group discussions).  Students were given instructions to come up with some type of 

graphic organizer that could best represent their information.  Some students chose a match book 

foldable, others created a tree map foldable or miniature flip charts. Students also came up with 

the idea that scientists must also use their five senses.  The five senses ended up being the focus 
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some of the students‟ entries on “What do scientists do”?  Students used the five senses of 

hearing, touch, sight, taste and smell and related them to how scientists use their senses. 

The next lab, students wrote their first writing reflection on “What does a scientist do?” 

based on the discussion and activity from two days prior.  This was a challenge.  On this initial 

entry, I did not give them any guidance other than to give my ESE students a general sentence 

starter of “One thing I learned about being a scientist….”  Many of my students wanted to know 

what to write but since I wanted to see where they were in their writing about science, I did not 

direct this reflection.  After about a half an hour, I found two relatively complete reflections and 

showed students the work sample on the document camera (Appendix J).  I could hear “Oh is that 

what you want?” and “I didn‟t know I could write that”.   I realized from this initial writing 

reflection, I would need to be more explicit with my expectations and format.  Modeling what a 

claim is and how to use evidence from the lab was going to have to be my first focus in order to 

direct my students in becoming successful scientific writers.  Not only did I need to model the 

organization of the ISN, I also needed to model how to write a thorough science reflection.  

Listed in Table 4 is the breakdown of group one and group two‟s first writing reflection 

containing the three writing components that I am focusing on in this study.  The entries listed 

were scored based on the rubric.  Each component was given a score of a 0-3 points for each 

category with a culminating score.  Based on the rubric, students could receive up to 3 points for 

each section.  There were a total of 9 points possible.  Within the rubric is a breakdown of the 

criteria needed to attain a 0, 1, 2, or 3 score (Figure 3). 
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                                       Interactive Science Notebook Rubric 

Reflections 

Criteria Notes  

What did you learn? Claim & Evidence (Explained the science concept 

learned) 

0  not present 

1  lacking:  little evidence 

2  meets:   contains a claim and evidence from lab 

3  exceeds:  contains a claim and more than one piece of evidence 

 

Science vocabulary used in context (underline) 

0   no science words used 

1   1 - 2  science words used 

2   3 – 4 science words used 

3   5 or more science words used 

 

What is one question that you have? 

0   not present 

1   loosely related to science concept 

2   related to science concept 

3   related to science concept and connects to bigger picture 

 

                                        

Total 

 

Figure 3: Rubric for science writing reflection 

 The table below indicates students‟ scores on this first writing reflection on “Thinking 

like a scientist”. 
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Table 4: Reflection 1 "Thinking Like A Scientist" 

Group 1  

Reflection  1 

Claims and 

Evidence 

Use of science 

vocabulary words 

in context 

Meaningful questions 

related to the science topic 

Total 

rubric 

score 

Mark 1 3 2 4 

Matt 1 3 2 6 

Richard 1 1 1 3 

Mary 1 3 0 4 

Susie 1 3 2 6 

Karen 1 1 0 2 

Group 2     

Ana 2 2 1 5 

Jack 2 3 0 5 

Scott 2 3 2 7 

John  1 3 1 5 

Thomas  1 3 1 5 

Sarah 2 3 0 5 

  

According to students‟ first sample of writing a reflection in Table 4, the sample shows 

that approximately 67% of the students scored a 1.  Thirty-three percent of those students scored 

a 2 based on the rubric requirements.  It is apparent that most of the students in both groups did 

not know how to write a claim with evidence and that additional modeling was needed.  

 Quite surprising was the fact that students were more adept at using science vocabulary in 

their writing even more so than what I had anticipated.  The table shows that 75% of students 

scored a 3 on the use of science vocabulary in their writing reflection.  As shown with Marks 

entry, (figure 4) this student is very capable of using science vocabulary but lacks use of claims 
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and evidence in his written entry.  Mark has a good understanding of the particles in matter but 

doesn‟t go further to give examples or evidence of his claims. 

 

Figure 4: Marks reflection with the use of vocabulary 

As for the use of a meaningful question that related to the topic, students demonstrated 

some idea of creating meaningful and relevant questions after they had written their science 

reflections.  For example, Richard‟s reflection in figure 3 demonstrates his thinking about what 
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scientists do.  Then he wraps it up with a question, “How heavy is space?”  By the information he 

wrote about scientist beings responsible, digging deeper, finding out information, figuring things 

out he connected to a bigger question. 

 

Figure 5: Richard's use of a "meaningful" question 
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The zeros represented were students who just did not write a question at all.  The 1‟s 

designated students writing a question, but it was not related directly to the thinking like a 

scientist lab.   

 The second reflective writing called “What‟s the matter?”  This lab investigated 

characteristics of the three states of matter have.  In students ISN, I noticed that unless I gave my 

students other ways or examples to represent what they learned; they would keep using the same 

things over and over again.  To clarify the science concept, students worked with their shoulder 

partner to discuss the three states of matter along with sharing examples of each.  Prior to the 

reflective writing, I conducted a mini-lesson using the rubric and samples of writing that used 

claims and evidence, science vocabulary and questions.  The rubric was shown on the document 

camera and we went through each criteria of claims and evidence, use of vocabulary words and 

writing meaningful questions. The largest focus of the discussion was spent on the claims and 

evidence section.  A sample of a writing reflection was shown and analyzed by the class using the 

rubric in all three sections prior to their writing.  
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Table 5: Reflection 2 "What's the matter" 

Group 1 

 Reflection  2 

Claims and 

Evidence 

Use of science 

vocabulary 

words in context 

Meaningful questions 

related to the science 

topic 

Total rubric 

score 

Mark 1 3 2 6 

Matt 2 3 2 7 

Richard 1 3 3 7 

Mary 1 3 1 5 

Susie 3 3 2 8 

Karen 2 3 2 7 

Group 2     

Ana 2 3 2 7 

Jack 2 3 0 5 

Scott 1 3 0 4 

John  2 3 2 7 

Thomas  2 3 3 8 

Sarah 1 3 1 5 

  

In Table 5, Reflection 2 showed some student improvement in the reflective writing with 

the addition of claims and evidence.  According to this table, only 41% of students scored at a 

level 1. Modeling using the rubric on a writing sample and the discussion prior to their writing 

appears to have helped students in their use of claims and evidence.  Again students demonstrated 

their competence at using science vocabulary in their writing that may facilitated their 

understanding of the content.  Students showed some progress in creating meaningful questions 

but at this juncture students needed some additional reinforcement and modeling with generating 

questions.  For example here are some student responses:” What types of matter are we?”  “Are 

there more than four states of matter?” “What state of matter is fur?” “Is lead in a pencil a solid as 

we write?”  “Is there anything that is not a state of matter?”  “Is plasma a real state of matter?”  
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 The fourth lab was on density.  This was a guided inquiry lesson. Guided inquiry is an 

approach to discovering science.  Pearce (1999) explains that “the process of inquiry includes 

asking questions, solving problems, developing experiments, gathering data, observing results 

and drawing conclusions” (p. 5) Adding the guided aspect to inquiry  means that the lab or lesson 

is guided by the facilitator.  Students examined and observed a variety of liquids and solids as 

they were combined in a clear container.  Students conducted observations and had discussions 

based on what was happening with the liquids.  They also used a variety of solid objects to drop 

in to the liquids.  As shown in this students ISN (Appendix M).  Students wrote down and drew 

their observations into their ISN.  As they added different objects into the liquids students 

observed what those objects did in relationship to the liquids.  After observations and discussions, 

students mixed the liquids and left them over night to observe at the next lab. Students made their 

second observations and discussed their findings.  This set of labs and class discussions took two 

weeks.  Before students began their writing reflection, they met with their shoulder partners to 

share what they had learned.  As I walked around monitoring student‟s discussions, I was now 

hearing the terms “claims and evidence” as students were discussing their conclusions.  For 

example, Richard asked his partner, “What is your evidence that the corn syrup is denser than the 

corn oil?”  After this discourse, students went on to write their third reflection on Density.  

However, due to students‟ requests I passed out the rubric prior to their writing, many of the 

students wanted to use it as their guide while writing.  I observed more students looking back at 

their labs more than once during this writing reflection.    
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Table 6: Reflection 3 "All about density"" 

Group 1  

Reflection  3 

Claims and 

Evidence 

Use of science 

vocabulary words 

in context 

Meaningful questions 

related to the science topic 

Total rubric score 

Mark 1 3 2 6 

Matt 2 3 1 6 

Richard 3 3 3 9 

Mary 1 3 1 5 

Susie 2 3 2 7 

Karen 2 3 2 7 

Group 2     

Ana 2 3 2 7 

Jack 3 2 1 6 

Scott 1 3 2 6 

John  3 2 2 7 

Thomas  2 3 2 7 

Sarah 3 3 0 6 

 

As shown in Table 6, more students added claims and evidence into their writing 

reflections.  In order to receive a 3, students must have a claim and two pieces of evidence.  At 

this point in the reflective writing process there are now four students who have a 3 in claims and 

evidence as shown in figure 5 by Jack‟s writing reflection.  
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Figure 6: Jack's reflection on density with two pieces of evidence. 



53 

 

Jack discussed the liquids he put into the cup and how the denser liquid sunk to the 

bottom and then he referred to the Diet Mountain Dew and regular Mountain Dew that he put in 

the tub at home.  He had noticed that the regular Mountain Dew sunk and the Diet Mountain Dew 

did not.  Five students have a two which shows that they have a claim and at least one piece of 

evidence.  Only 25 o% of the students scored a 1 which implies that they are becoming more 

proficient at using claims and evidence or in generating meaningful questions in their writing 

reflections.  

 One thing that was viewed and recorded in my observations was that in between 

reflection 2 and 3 I observed that students enjoyed talking about their reflections before they 

started writing.  This observation also came up during the focus groups and one-on-one 

interviews.  Students felt that sharing, discussing and asking each other questions helped them to 

write better reflections. This was a topic of discussion during the focus group and one-one-one 

interviews. After each lab, students turned to their shoulder partners and discussed what they 

learned, stated a claim (or two) and shared with their partner what their science question was.  

The discourse between students has encouraged students to explain more of what they meant, go 

back to their journals to verify facts and talk out loud about science before they actually write 

about it.  This is something that I had not considered prior to conducting this study. 

 The fifth lab was about mass.  The objective was for students to discover that the sum of 

its parts equal the whole.  Students were asked to find out what the diameter of a tablet was, and 

weigh the tablet using the metric measurement system.  The recorder would write the group‟s 

findings on a class chart so that student could analyze and compare their data.  Students made 

predictions on whether or not the tablet would weigh the same if they crushed it.  Many students 

concurred that the mass would be less because the tablet was broken up into smaller pieces.  Then 

students crushed the tablet and weighed it again.  The results were added to the class chart.  Class 
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discussions after the results, concluded that even if they crushed the tablet, the mass would 

remain the same.  Students also extended their understanding by using other examples such as a 

cookie or a banana.  This science topic took approximately two weeks with reflection 4 being 

written at the conclusion.  

Table 7: Reflection 4 "What I learned about mass" 

Group 1  

Reflection  4 

Claims and 

Evidence 

Use of science 

vocabulary 

words in context 

Meaningful questions 

related to the science topic 

Total rubric 

score 

Mark 2 2 2 6 

Matt 2 3 2 7 

Richard abs abs abs abs 

Mary 2 3 2 7 

Susie 3 3 2 8 

Karen 3 2 2 7 

Group 2     

Ana 2 3 3 8 

Jack 2 2 1 5 

Scott 1 3 2 6 

John  3 3 2 8 

Thomas  2 2 2 6 

Sarah 3 3 3 9 

 

 This is the fourth reflection shown in Table 7.  The topic was “What I learned about 

mass” with a focus on the sum of its parts is equal to the whole.  Eight-three percent of the 

students were able to give at least one piece of evidence with their claim on this reflection.  Only 

one student scored a level 1 and one was absent.  It is evident that students were becoming more 

confident in writing evidence along with their claims.  I noticed students‟ use of vocabulary has 
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remained consistent throughout all four entries.  Eighty-three percent 3% of students have also 

ended their reflections with a thoughtful and relevant question related to the topic.  Figure 5 

shows Sarah‟s reflection on mass. 

 

Figure 7: Sarah's reflection on mass 
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 Sarah was competent in the use of vocabulary words, meaningful question.  She also had 

two pieces of evidence with the example of the tablet and a cookie when they were broken down 

into smaller pieced, but contained the same mass.  

The fifth lab was on physical change.  The first phase introduced sorting.  Students were 

given a cup with a mixture in it.  In their groups, they decided how they were to separate it.  

Recorders would add their data to the class chart and students had a discussion on the different 

ways you could group the items in the cup.  Students did not know the term sort.  The second 

phase was sifting.  Students need to explore how to separate the ingredients from another mixture 

which consisted of corn starch, sand, and rock salt.  They were given materials that could or could 

not help them with this task.  The third phase was on evaporation.  Students combined salt with 

water and discussed whether or not they could separate the two substances.  After each group 

discussed what they should do, they set up their own experiment to separate it.  Some students 

used the fine mesh, some used the filters and two groups left the solution in the cups and asked if 

they could just leave them over the week to see if the water would evaporate.  The fourth phase 

was on filtering.  This lab was demonstrated to the whole class using students to filter a solution 

of a powder and a liquid using coffee filters.  The student A held a filter which was place over a 

cup. Another student poured the solution into the filter and cup.  Student A then poured their 

solution into student B‟s filter and cup. This continued through six students.  Students stopped 

and discussed what would happen to the solution by the time it got to the tenth person.  As an 

extension, the filters were left out over night to observe them next morning.  This topic took 

about two and a half weeks.  Students wrote reflection 5 on what they learned about a physical 

change. 
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Table 8: Reflection 5 "What I learned about Physical Change" 

Group 1  

Reflection  5 

Claims and 

Evidence 

Use of science 

vocabulary 

words in context 

Meaningful questions 

related to the science 

topic 

Total rubric 

score 

Mark 2 3 2 8 

Matt 3 3 3 9 

Richard 3 3 3 9 

Mary 2 3 2 7 

Susie 3 3 3 9 

Karen 2 3 2 7 

Group 2     

Ana 3 3 3 9 

Jack 3 3 2 8 

Scott 3 3 2 8 

John  2 3 3 8 

Thomas  3 3 2 8 

Sarah 3 3 3 9 

  

In Table 8, students written responses were consistent across the board in claims and 

evidence.  Table 4 shows some examples of students‟ responses.  Sixty- seven percent of students 

scored a level 3 with claims and evidence.  Only 25% scored a level 2 while no one scored a level 

1 or 0.  Within their written reflections students were able to explain what physical change was 

and they used at least two examples from their labs.  The groups data that was used in this study 

also demonstrated their ability to use the given science vocabulary throughout their writing in 

context.  The use of creating meaningful questions is one area that still needs to be addressed.  
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Focus Groups and One-on-One Interviews 

 I met with my two groups on two occasions to discuss their writing in science.   I also 

conducted one-on-one conference with students from these groups to get their feedback on their 

writing in the content area using the same focus questions.  Students brought their notebooks to 

the focus groups and interviews in order to answer the focus questions about their writing.  

Students also used their ISN to refer back to during the discussions.  In these focus groups I used 

the questions that were created early on in this study and students discussed each question as it 

related to their writing.  Students also shared their evidence from the ISN‟s to support their 

analysis of their own writing.  The students‟ responses in the focus groups were videotaped in one 

session and in the second session students filled out a questionnaire about their writing and I 

conducted a one-on-on conference to discuss their answers.  I transcribed the conversations from 

students‟ responses and took notes during the one-on-one interviews.  The first question presented 

in the focus groups was:  

”Did you use specific details and examples in your science explanations (claims and 

evidence)?  Students read through their reflections and immediately said yes.  It appeared they 

thought I would just move on with that affirmative answer.  However, when I asked them to give 

me examples of how they used details and examples they went back and reread their entries.  

Here are a few of the student responses to question one regarding what they learned about matter 

from the focus groups and interviews.  Since the focus groups and one-on-one interviews were 

conducted at different times, students‟ answers and writing examples reflect different science 

concepts at the time of the discussions.  
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Matter  

Thomas: “Yes, I did because I said that there were three types of matter a solid, liquid 

and gas and that solids particles are tighter than liquid particles and liquid particles are 

tighter that gas particles”.    

Matt:  “I did because I said air is a gas that actually has weight, it‟s just spread apart”. 

Mass 

Sarah:” I used the evidence of if you have a cookie and broke it up it would weigh the 

same amount as it did when it was whole.” 

Jack: “Well I said if you cut up a banana it will still have the same weight as a banana 

not broken.” 

Density 

Ana:  “I said if something like a liquid is more dense it will always sink to the bottom like 

the corn syrup.”  

Richard: “I wrote about putting egg beaters in vinegar and oil at home.  I also wrote 

about using corn syrup, soap, colored water and corn oil at school” 

In each response from the students in the focus groups, they referred to the details they 

wrote in their writing reflection at the back of their Interactive Science Notebooks.  Out of the 12 

responses, six of the students went back and found where they used details and examples.  Two 

students did not answer the question, one was absent and three students had vague examples.  

Students looked through their writing reflections for this question and needed to read their written 

responses to demonstrate that they did have a piece of evidence to support their claim.  Students 

in the group would discuss whether or not they did. 
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  The second question was. “How does using science vocabulary in your writing help you 

to understand more about what you are learning?  Students again went through and analyzed 

their writing reflections.   

Note: Questions 2 – 5 did not require students to specifically refer to one of the science concepts, 

therefore they are not noted.     

Sara: “It helps you to remember what you are explaining and that you know what it 

means because you can go back and look at it.” 

 Mary: “It helps me because when I go back and read what I wrote”. 

Matt: “It helps me understand what my teacher is talking about so if she uses the word 

like density and I don‟t know what it means, I can go back and read.” 

Susie:”It helps me because when my teacher talks about density and I don‟t write it 

down, I‟ll forget easily what it means”. 

Scott:  “It helps to get more science words in my reflection”. 

Thomas: “It helps me because instead of using a boring word you can help use the right 

word.” 

Matt:  “It helps you use the words to describe what you are saying.” 

 Students understood that they needed to use the science vocabulary words within their 

writing in order to understand them better.  Many of the students commented that they used the 

words because they needed to go back and look at how the word was used to remember what it 

meant.   
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 The third question presented was, “How does writing help you understand Science?”   

Students responded: 

Mary: “It helps me remember what we did about each science experiment and   

what I learned too.” 

John: “Because you write what you did.” 

Ana: “It helps me put the details so you don‟t forget”.  

Thomas: “By writing down my facts, it helps me a lot because instead of remembering it 

all in your head you can write it down and look back at it.”  

Scott: “You can go back later to remember it.” 

Susie: “It helps me remember things for example, if I had to write a whole essay and I 

can only look back in my journal, it would be there so I can write it down.”  

Matt: “To me it is easier to memorize when I‟m writing it down than when I‟m just 

listening.” I do not memorize it as well as I would if I write it down.”  

Sara: “Writing something helps you remember stuff even when someone tells you.” 

Student responses indicate that they do understand the need for writing in science.  

However I‟m not sure that they comprehend fully that writing is a way of understanding and 

processing what they‟ve learned and it is simply not just remembering facts...   

The fourth question was, “If you don’t understand something during a science 

investigation or discussion, what can you do?  Student‟s responses were: 

Sara: “You should go back in your labs or ask someone in your group.” 
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Matt: “I would go to the lab page we‟re talking about and get caught up or to our  

reflection”. 

Susie: “Either go back in my notes or reread things to help me remember.” 

Scott: “Go back at my writing”. 

Thomas: You can go back in your science book and look up what the words  

mean that they are saying or ask a question. 

Ana: “Ask a tablemate what does that mean”. 

Maria: “I can always go back to one of those four reflections and I can remind myself 

about what the teacher is talking about.” 

I was very encouraged at three of the responses that said they could go back to their 

written reflections for clarification and understanding.  I was also striving for students to write 

down questions that they had before, during and after the labs that they could answer at a later 

time.  Since I did not teach or model how or when to write meaningful questions, I feel that 

students did not quite understand what meaningful meant or that they could write down questions 

at any time.  I have truly seen the need for modeling through this process even in writing about 

science.  I can‟t assume that since I model how to show your thinking when solving math 

problem or how to write a five paragraph essay that students can write a science reflection and 

know what I am looking for. Modeling and showing examples are so important for students to 

see.   
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      My final question in the focus groups was How does writing a reflection about what you 

have learned help you better understand a science concept that you’ve been working on?  

Students‟ responses were: 

Maria: “It helps me by telling me what I learned and what I need to work on and by 

helping me by using more science words more often.”  

Ana: “It helps me put more vocabulary and thinking in my writing”.  

Thomas: “When I write a reflection it helps me understand better by putting examples 

and evidence.” 

Scott: “It helps me put in more examples and details‟. 

Susie: “How it helps me is when I go back it gives me details, examples and evidence.” 

Matt: “Well, it helps me in a lot of ways but the most important way would be when I 

write stuff down it would give me more ideas like evidence and claims. I mean it also 

helps if I write examples and details.” 

Sara: “When you write it, it‟s helping you remember and think about it more.  You ask 

questions in it then you learn from it.” 

Students realized that writing a reflection about what you have learned can have an 

impact on their understanding, use of vocabulary words and thinking about what they did in lab.  

Two of the boys, Mark and Matt are both very interested in Science.  They said they thought 

writing was a way to put down what you were thinking about science.  Mark told me in one focus 

group session that he really hates writing, but he likes writing about science.  Sarah wrote one 

reflection that represented all three components of the rubric (Appendix M).  Using modeling, 

examples, and having meaningful discussions can help students writing in the content area.   
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My overall question for this action research was, How did my practice of implementing 

Interactive Science Notebooks (ISN) affect students’ writing in Science?   According to the data 

collected, I observed that students‟ writing was impacted by the Interactive Science notebooks.  

In comparing student‟s first entries to their 5th
 entry the level of writing increased.  Students 

learned to use their labs as a basis for getting ideas for their reflections.  Even the length of their 

on-task writing increased throughout this study.  Although students‟ time spent on writing was 

not a part of this action research, it was observed that students‟ time on task in writing increased.  

Based on student‟s responses in our group discussions and in the one-on-one interviews, students 

enjoyed using the ISN for their labs and writing reflections. Observations and notes concluded 

that many of the students were engaged in their writing of observations and conclusions.  They 

also looked back at their previous labs while they were writing reflections.  Students were 

observed discussing the science ideas with their partners and used their ISN‟s to show the other 

what they had written.  There were only a few students who did not utilize the ISN to its fullest 

potential as evidenced by their writing samples.  Their writing contained vague observations and 

details about the lab.  They also did not include the science words into their writing.  If they 

included a question, it was not related to the content covered.  I have also determined that using 

the ISN has helped my reluctant boy writers.  They have become more enthusiastic about their 

writing.  During the focus conferences and one-one one interviews, two of the boys expressed 

their disdain at needing to write in science.  They already had to write those narrative and 

expository essays.  As stated previously, Mark told me in one focus group session that he really 

hated writing, but he likes writing about science. Four of the girls, who expressed that they didn‟t 

like science at the beginning of the unit, shared that they liked using the ISN and writing about 

science.   

 I broke down my overall question into three smaller questions.  The first question asked 

was How did the use of ISN affect students’ use of details, support claims and justifications in 
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their written responses?  The data that I gathered showed that students demonstrated more 

proficiency at including evidence for their claims by the time they completed reflection 5.  In 

group 1, five out of six students demonstrated a consistency of using evidence with their claims in 

their written reflections.  In group 2, four out of six students demonstrated more proficiency in the 

use of evidence with their claims.  In fact, the largest success from writing claims and evidence in 

science was how my students integrated this process (using claim and evidence) into other subject 

areas.  Using claims and evidence has become a standard across our subject areas in our 

discussions.  Students ask one another “what is your evidence” or “why did you make that claim?  

My students understand that you need to justify your claim with the use of evidence.   

 The second question to be analyzed was How did the use of the ISN affect students’ use of 

science vocabulary in their writing?  The data from this question yielded the most surprise for 

me.  I assumed that my fourth graders would not be confident in using science vocabulary in their 

writing and that this would need to be a focus of instruction for myself.  From the first reflection 

through the fifth reflection, I found that the majority of my students were able to use the science 

terms sufficiently and within the correct context of the word based on their reflective entries.  

Five out of six students in group one started out with a level 3 in their use of vocabulary terms.  

All six students in group 2 attained a level 3 in their first entry.  The use of vocabulary in context 

was consistent throughout all five entries.  I do feel that the discourse prior to the written 

reflections were key to students use of the vocabulary words.  Students were instructed to use the 

correct term in discussing with their group or partner the science concept.  Students would re-

teach the concept to their partner for better understanding.  Partner 2 was instructed to ask 

clarifying questions if they did not understand what their partner was saying or if their partner did 

not use the correct science terms in their mini-explanation.  
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 Finally, the third question addressed was How did the implementation of the ISN affect 

student’s reflective writing about physical science?  The data collected was very exciting for me.  

As I read through the science reflections, I was able to see that students of all levels were able to 

write about the science concept they learned in Physical Science.  Although some students needed 

to work on the evidence portion within their reflections, the science concept was evident in their 

written reflections.  Since I have a high percentage of students with IEP‟s (Individual Education 

Plans), this was the most encouraging piece of data.   

Students‟ attitudes about writing did surface throughout the focus group and one-on- one 

discussions.  One disadvantage of the focus groups was that some of the 4
th
 graders wanted to 

continue discussing the science concept instead of completing the writing component that 

surrounded the concept.  Another disadvantage that emerged was that some students were not as 

verbal as others within the two groups or they agreed with the stronger voices within their groups 

Summary 
 

To sum up my findings of the data collected through students writing reflections, focus 

groups and one-one-one interviews, I observed that all of my students benefited from the 

implementation of the Interactive Science Notebooks with varying levels of progression.  

Students‟ writing in science was still emerging.   Through this writing process students became 

more effective writers in science. Becoming better writers in science may help students 

understand science concepts more thoroughly.  ISN‟s are a way for students to show their 

thinking and understanding through writing in a variety of ways.    

The first theme that emerged during this action research was that student‟s were already 

competent at using science vocabulary in their writing reflections.  I initiated this action research 

with the assumption that this would need to be a targeted skill.  Another positive theme that 

emerged was that students in their focus groups and interviews responded that writing actually 
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helped them understand what they were learning better.  It became evident that a theme emerged 

as a need for modeling how to write reflections using claims and evidence and generating 

meaningful questions.  Students needed to see more examples of what claims and evidence 

looked like along with practice of writing claims and evidence.  This also held true for generating 

meaningful questions based on the content they were learning.   Overall, according to the 

triangulation of data collected, students‟ reflective writing, where they used claims and evidence 

to support their ideas improved. 

Chapter five will verify the literature that was reviewed for this study.  It was also explain 

the implications of the implementation of the Interactive Science Notebook and students writing.  

Limitations will be discussed and further recommendations will be addressed.  
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CHAPTER 5: CONCLUSION 

Introduction 
 

The purpose of this action research project was to determine whether or not my practice 

of implementing Interactive Science Notebooks would impact students writing in science.  The 

focus questions investigated through the action research were:  

1. How does the use of ISN affect students‟ use of details, support claims and 

justifications in their written responses?   

2. How does the use of the ISN affect students‟ use of science vocabulary in their 

writing?   

3. How does the implementation of the ISN affect student‟s reflective writing about 

physical science? 

The goal of this action research study was to investigate my practice of implementing the 

Interactive Science Notebook in order to determine if students‟ writing in science was affected by 

its use.  

Literature Review 
 

For this action research study, students were introduced to the Interactive Science 

Notebooks.  Campbell and Fulton (2003) stated in their book that students writing could be 

impacted by using the ISN through many different processes such as predicting, organizing, 

drawing, questioning and reflecting.  The students found the ISN to be an engaging tool to learn 

about science along with those processes.  They especially enjoyed creating their own products to 

demonstrate their understanding of the information about a specific science concept.  Students 

were enthusiastic about the writing of their science reflections at the back of the ISN.  The ISN 
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was set up in an input-output based organizational format which was in contrast to what 

Campbell and Fulton recommended.  They felt that the notebook should be a student‟s choice and 

that students should be able to plan themselves how their ISN would be organized.  However 

because I had not implemented the Interactive Science Notebooks before, I needed an 

organizational format to create and follow for myself.  I used the same format for my students.  

This did work well for them especially since I have 10 students who either have an IEP 

(Individual Educational Plan), a 504 plan (a plan to give students additional support) or an ANI 

(Academic Needs plan for ESOL students).  Students were engaged in writing that included using 

evidence to support the claims they wrote about in their reflections.  This aspect of writing went 

along with the philosophy of the National Research Council (2006) which stated that scientists 

should use their observations to support explanations about science.  I observed my 4
th
 grade 

students using this strategy by going back to previous labs so that they could get additional 

information and details for their reflection writing pieces.  Not only did students add science 

content words to their writing, but they also reread the lab in order to create a meaningful 

question for the end of their reflection.  Students were engaged in going back into their ISN and 

using their own work.  The ISN became very personalized to each student.  Fulton and Campbell 

also referred to the notebooks as a way to “facilitate ownership” (p.27).  This was evident in how 

the students utilized their ISN during labs, discussions and writing.   

Although there is much speculation on how students learn science, I align myself with 

Dewey‟s philosophy that science should not be taught in a broad sense.  Students should be given 

time to investigate science concepts thoroughly.  Students in this 4
th
 grade classroom were not 

rushed through the unit on Physical Science.  They explored, discussed and wrote about the many 

aspects of Physical Science.  It was obvious through group and partner discussions that the 

students were able to converse and discuss science concepts presented in this unit.  Dewey stated 

that the “attitude toward the study of science is, and should be, fixed during the earlier years of 
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life” (p. 3).  Observing my 4th
 grade students engaging in guided science activities and discussing 

their observations from their ISN with enthusiasm reinforced that fact.  Using the interactive 

aspect of the ISN and taking additional time to complete science labs has shown that my students 

enjoy science.  They want to learn about it, talk about it and write about it.  Although, I do need 

to specify that the time used in instruction, lab work, group discussion, pair sharing and writing 

has put the class behind as far as the state‟s expectations of the order of instruction for 4th
 grade 

science.  However the impact on the students understanding, writing and conversation about 

Physical Science is unquestionable.  

As per some of the research on teacher‟s lack of content knowledge from the National 

Academies Press of Washington D.C., I discovered that as a teacher and researcher, I readily 

researched and read various resources, lesson plans, as well as the state standards and task 

analysis that would create authentic guided inquiry practices on the ISN and on Physical Science. 

I focused on activities that would best use the ISN along with fulfilling the requirements of the 

science content for my 4
th
 grade students.  Although there may be some teachers that have a lack 

of content knowledge, I found that there is a vast amount of resource to help teachers 

understanding science content.  I also utilized other teachers and science coaches to help 

understand the content more thoroughly.  I also felt that I needed to research the topic so that I 

would be prepared for what students could ask or discover during the labs.  I did not see myself as 

one the statistics that the National Academies Press of Washington D.C wrote about in regards to 

the lack of teacher‟s preparedness in teaching science.  

The science workshop was set up as guided inquiry activities.  Pearce (1999) wrote that 

students need to have the opportunity to explore and reason in order to gain that scientific 

understanding.  My 4
th
 grade students were engaged in guided inquiry activities where they were 

given opportunities to explore, question, test and discuss the various aspects of the investigation 
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within their groups.  In their ISN they would record their observations and use those observations 

to discuss science with one another.  Students arrived at their conclusions without being told they 

were right or wrong.  Data from the activities were used to discuss as a class.  Many times 

students were able to sift through the discussion points and see where they were confused or had 

a misconception about a concept.  Pearce talked about assessments in his book, Nurturing 

Inquiry.  He wrote that by using inquiry based instruction, there was “so much more to observe 

and evaluate” (p. 132).  By using the ISN in conjunction with the guided inquiry instruction, I 

have been able to assess students understanding of the science concepts through their 

observations, notes, explanations, labs and reflections.  I also assessed how groups worked 

together, asked questions and discussed science.  The ISN has been a record of students thinking 

and understanding.  The National Science Teachers Association, (2000) also emphasized that 

science inquiry helps students understand science.  This was reaffirmed in our guided inquiry 

activities/labs.  As students interacted with one another through discussions, questions and 

writing, they emerged from the investigation with a deeper understanding about the science 

concept.  Their writing samples communicated their understanding in their ISN‟s.   

Saul, Pearce, Dieckman and Neutze (2002) felt that children needed to be shown how to 

read, think and write like a scientist.  Although inquiry may be a natural aspect of children‟s 

natural inquisitive nature, thinking and writing like a scientist needs to be taught.  Students 

needed to see examples of what claim and evidence were in relation to their labs.  They also 

needed to have good scientific explanations in writing modeled.  The expectations needed to be 

shown not just spoken to the students.  Students did demonstrate displeasure at the onset of the 

ISN due to the writing component required in the journal.  However, after the 5
th
 reflection, 

students were more enthusiastic about writing a science reflection due to the modeling and 

examples of what it looked like. I found that explicit modeling, showing of other student samples 

along with students sharing their entries with one another were crucial to students success in 
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writing their reflections in the ISN.  Saul (et al), wrote that “entries must progress through a series 

of steps…student peer review is an essential part of this process” (p. 52).  I found that students‟ 

reflections were more complete when students shared their reflections and asked each other 

questions about their writing.  Even more revealing was the conversations that went on about 

science.  The ISN has been a successful tool that has helped energize interest in science and 

writing. 

Garcia-Mila and Anderson (2007) conducted a study on scientific note taking.  They 

claimed that, “through note taking the process of making one‟s thoughts explicit helps to clarify 

and focus also, the conventions of writing promote explicit relating of statements to supporting 

evidence” (p. 1038).  As evidenced in my students ISN, their note taking during labs 

demonstrated putting their ideas and thoughts down on paper.  Through this form of 

communication, students were better able to share their ideas about science.  In the reflection at 

the back of the ISN, students went back to those labs to find the evidence they needed to use 

along with their claims.  This study was limited to giving the participants an option of writing.  

With the ISN, all of the 4
th
 graders were required to write in their labs, take notes and write 

reflective entries after science topics. The study also analyzed the types of note taking as 

assertions or comments; assertions being statements that contained justifications or explanations 

(p. 1046).  The data collected in this study included participants of adults and children. The study 

stated that children needed to understand why they should take notes.  For most of the children 

participants they felt that it wasn‟t necessary especially when it was given as an option.  I think 

that through utilizing the ISN as a source for labs, questions, explanations and reflections, 

students learn that there is a need to take notes and in those notes have justifications of why they 

are writing what they are.  Through this action research, students have used the ISN labs and 

reflections to show what they were thinking during the lab process with their groups, questions 

they had and finally their written reflections on what they learned about the science concept.  
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Students writing contained claims and evidence.  In some entries, students were able to use more 

than one piece of evidence that they connected with to the activity they did in class.  

Baxter, Bass and Glasser conducted a study using three fifth grade classrooms.  In this 

study, they looked at science notebooks.  Students were given detailed instruction regarding how 

they would organize their notebooks and how they would write in it.  In this study Baxter (et al) 

felt that teachers “influenced the quantity and quality of student‟s notebook entries” (p. 125).  

This did make me very aware of my role when students were using their science notebooks, that 

they could be influenced by my input.  I was very cautious when directing the activities and 

discussions so that students would not be given too much help during their entries in the ISN.  

Students were encouraged to work with groups during the labs, ask questions, read their notes and 

make observations to one another.  To ensure that I did not influence students too much, I had 

students get with their science partner and discuss what they learned, the questions they had and 

the evidence that proved their claims.  With this format, students were able to write their 

reflections without too much input from me.  If I was asked a question, I did attempt to answer 

them with another question to get them thinking about the concept. As in the study by Baxter (et 

al), my 4
th
 grade students needed to come to some conclusions based on their guided inquiry 

investigations and discussions in order to write complete reflections in their ISN.  Even though 

there has been steady improvement, student‟s responses are still not where I would like them to 

me.  Baxter (et al) wrote in their conclusion that “writing to learn requires that students and 

teachers take an active role in making the writing process apparent, purposeful and relevant” (p. 

139).  This takes time. In addition, students have had a limited practice of utilizing all of the 

components of the ISN.  One thing that did arise was that during these Think, Pair and Share 

discussions (Kagan™), I found that what Keys discussed about students writing contributing to 

their understanding of science was true.  The more my 4
th
 graders discussed, questioned and 

wrote about science the better understanding they had of the concept.   
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Implications 
 

According to action research study, one of the implications could be that the use of 

science notebooks can impact students writing in science.  As evidenced by the improvements in 

students‟ reflections, their writing in the content area has increased in regards to using evidence 

from their labs in order to justify the claims they have made in their writing.    

In addition, it became evident that students‟ use of science vocabulary was a more natural 

integration in their writing when presented with the terms prior to the science inquiry and in being 

encouraged to use the science vocabulary in their group or partner discussions.  The data gathered 

in this study showed that students used the science vocabulary from the beginning of the 

implementation of the ISN‟s.  This could imply two trains of thought.  First, students were 

comfortable and knowledgeable about using the science words in their writing and had more 

background knowledge about the concept they were learning from the previous year. Keys (1999) 

also concluded that student‟s writing could have been impacted by their “prior knowledge” in her 

study.  The other possible implication could be that due to the focus of science vocabulary written 

in their journals on the input side, and the encouragement of using the terms during discussions, 

may have impacted students use of the words in their writing therefore adding to the validity of 

their explanations‟ in their writing. 

Another implication in this study is that students emerged from a science topic with a 

better understanding.  Keys (2000) study indicated that some of the students in her study 

“generated new knowledge and explanations specifically from the act of writing while others did 

not.”  In my 4th
 grade classroom students were first introduced to the input (right side) format of 

teacher giving information or lab activities.  Second, they needed to synthesize that information in 

a format that best represented what they learned in the output (left side).  Third, students 

discussed the science concept(s) in their groups and with their partners on numerous occasions.  
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They went back and looked at their lab notes to verify information.  Fourth, they were asked 

about the writing in focus groups and in one-on-one interviews which included discussions about 

science. Finally, students were asked to write about the science concept and given a criterion for 

using claims and evidence, using the science vocabulary and to write one meaningful question 

about the concept.  As per their written reflections, it does show that many students were able to 

use more detail and justifications in their writing about the concept therefore demonstrating their 

better understanding of the topic. Klentschy (2005), wrote that the notebook “is a central place 

where language, data, and experience work together to form meaning for the student” (p.24).   

A final implication is that our educational system has tried to cram too much in their 

standards and expectations for students to learn in one school year or for a teacher to teach 

effectively.  This year we are faced with the New Generation Sunshine State Standards (NGSSS).  

It seems that finally the depth of learning and teaching is being considered.  Although my action 

research lasted longer than the states recommended order of instruction, it did benefit my 

students.  The big ideas that are being presented have brought a new challenge to educators of 

really delving into the content and exploring it.  My other concern is that it seems that science is 

not focused on enough in our elementary schools until they reach 5
th
 grade this is due to 5

th
 

graders are then tested in science.    

Limitations 
 

 One of the limitations to this study was regarding the time element spent on Physical 

Science.  According to the 4
th
 grade Sunshine State Standards order of instruction, this science 

topic should have only taken 4 – 6 weeks.  Due to the implementation of the ISN, the formatting 

such as: the input/out, labs, discussions, interviews, reflections, and organization, it practically 

doubled the amount of time spent on this topic of Physical Science.  This was a new instrument 

for 4
th
 graders.  Just the organizational part of the ISN was a challenge.  I should state the three 
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studies from Keys (1998, 1999 and 2000) were conducted on middle school students.  Klentschy 

(2005) did use the notebooks for elementary school children along with Fulton and Campbell 

(2003 and 2009).  This could possibly be another limitation of age appropriateness.  I do feel that 

even though it took a longer amount of time, the use of the ISN and its components had a positive 

impact on student‟s learning in science.   

 Another limitation was the time spent per week on science.  Science was scheduled for 

Tuesdays and Thursdays.  At the onset of the action research, it was my intention to use one of 

the other days for students to complete their reflections.  However, that did not occur due to 

scheduling of a writing pilot conducted by 4
th
 grade, pull-outs for speech, occupational therapy 

and ESE students.  I am an inclusion class; therefore this impeded my progress and plans on other 

days.  Also, when I observed that the conversations within the groups, interviews, and partners 

was so full of rich discussion, I continued with that type of discourse which also added to the 

amount of time spent on some concepts in Physical Science.   Dewey (1909) discussed in his 

paper how he was concerned with the amount of science that teachers needed to teach their 

students.  He felt that the science was wide in topics but shallow in scientific thinking.  During 

this study, I have realized that the amount of time on the science concept has impacted students 

learning the concept better.  

 

Recommendations/future research projects 
 

 I plan to continue implementing this action research plan through the end of this school 

year.  I am hoping that I will be able to loop with my 4
th
 graders for the upcoming school year.  

Since I have already implemented the ISN, I will not need to use the first three weeks to model, 

and explain to the extent of what I had to do this year with the ISN.  I am aware that I will need to 

go over the expectations of the ISN again.  I also plan to keep students ISN‟s as samples for 
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students to refer back to if I am able to loop, or for my new class to look through.  It will be 

interesting to see if the continued use of the ISN will have a major impact on students learning in 

science and on their performance on the FCAT Science in the spring of 2011.  If I could carry out 

this into a continued research study, I would like to look at the impact of the ISN on student‟s 

FCAT science performance.  In the future I plan to take anecdotal notes while students are 

working with others to document their conversations regarding their science investigations.  This 

will help me to determine student misconceptions at an early stage and monitor students 

understanding.  I would also like to see what students have learned about science by creating a 

pre and post test to assess student‟s knowledge of the science topics taught.  The ISN in its 

entirety was not assessed during this study, but I feel that students work throughout the ISN 

should be a part of their assessment since it demonstrates what students investigated and how 

they interpreted the information in order to create more meaning about the science they learned. 

I found this action research to be very eye opening into my own practice as well as to my 

students learning about science.  I realized that I need to be a continual learner myself in science.  

As an educator I can‟t just rely on a teacher edition of the science text.  Some of the research that 

I read referred to teacher‟s lack of content knowledge or preparedness in science.  Through this 

study, and continued research I know that I am responsible for what and how I teach.  It does 

impact students learning.  

Another aspect of this study, that had a big impact on my practice, was that I observed 

students‟ discourse through writing and discussions.  Students were actively engaged in learning 

about science.  Students received their “input” from their teacher in guided inquiry labs and 

activities surrounding the vocabulary words.  They constructed their own understanding through 

the output section of the ISN in visual models.   Students discussed the concepts, proved their 

conclusions to one another in group and peer discussions.  The concluding activity was their 
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written reflections which demonstrated their understanding of the science concept.  This was 

powerful to me as an educator.  Not just one aspect of the ISN impacted students learning, but it 

was a combination of guided inquiry labs, discussions, questions, and writing together.  The 

major components of the ISN elicited student‟s authentic involvement in learning about science.  

They enjoyed the organization of it once they got the hang of it.  Those first few weeks were 

challenging especially since I have an inclusion class and many of their IEP‟s include 

organization and writing.  Students especially enjoyed the guided inquiry labs.  Inquiry based 

activities has been and will continue to be one of my goals in teaching science.  I plan to use more 

inquiry based activities as I teach science with a focus on questioning for my students and myself.  

Summary 
 

The purpose of this action research study was to determine whether my practice of 

implementing the Interactive Science Notebook would have an impact on students writing.  

Students‟ writing was analyzed for the use of claims and evidence, use of science vocabulary 

words in context and in creating meaningful questions related to the science concept.  The 

implementation of the ISN has had a positive impact on students writing.  Students have 

demonstrated, through their writing of reflections, the use of claims and evidence, the use of 

science vocabulary in context to the science concept, and in creating meaningful questions that 

related to the science concept that the implementation of the ISN did have a positive impact on 

their writing.  According to Lee and Songer (2003),  

It is important to use authentic situations to develop rich understandings about scientific 

knowledge and the design of tasks that prepared students to participate in social practices 

valued by the science community (p. 923).  
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I acknowledge that throughout this study I have attempted to create authentic learning 

situations which have surrounded the implementation of the ISN.  I also feel that through the 

various learning tasks as an indirect or direct result from the ISN, students have used their writing 

to show their understanding of science.  My interpretation of the social practices that Lee and 

Songer refer to is the continued discourse by students that I witnessed through written and verbal 

communication about science.  That is what scientists do.  This will be a tool that I will continue 

to utilize and learn more about.   
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APPENDIX A: WRITING REFLECTION RUBRIC 
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INTERACTIVE SCIENCE NOTEBOOK 

REFLECTIVE ENTRY  

Criteria 

 

Points 

What did you learn?        Claim and Evidence       

 (Explained the science concept learned) 

0  not present 

1  lacking:  little evidence 

2  meets requirements:   contains a claim and evidence from lab 

3  exceeds:  contains a claim and more than one piece of 

    evidence/connection 

 

Science vocabulary used in context (underline) 

0   no science words used 

1   lacking: 1 - 2  science words used 

2   meets requirements: 3 – 4 science words used 

3   exceeds: 5 or more science words used 

 

What is one question that you have? 

0   not present 

1   lacking: loosely related to science concept 

2   meets requirements: related to science concept 

3   exceeds:  related to science concept and connects to bigger picture 

 

                                                                          

Total 

 



82 

 

APPENDIX B: RUBRIC PERMISSION 
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From: Kate McNeill [kmcneill@bc.edu]  

Sent: Saturday, February 06, 2010 10:21 AM 

To: Braxton, Eva J. 

Subject: Re: FW: research article 

Hi Eva,  

 

The rubric was created by the research team (authors of the paper).  

You are welcome to use it in your own work.  You just need to cite the  

journal article in your use. 

 

Good luck with your work!!! 

 

Kate 

 

Braxton, Eva J. wrote: 

> ________________________________ 

> From: Braxton, Eva J. 

> Sent: Friday, February 05, 2010 8:13 PM 

> To: kmcneill@bc.ed 

> Subject: research article 

> 

> Hello, 

> 

>    I am a graduate student at the University of Central Florida.  I 

am currently in the Lockheed-Martin Math and Science scholar program.  

In conducting my research for my thesis topic, I've read your article 

on "Science Explanations" and will be using it as one of my sources. 

>    I would like to ask permission to use the rubric (Appendix B) for 

my action research. My study is about 4th grade students writing in 

science.  I want to focus on their use of claims and evidence in their 

reflective science entries.   I've implemented the use of Interactive 

Science Notebooks to collect students writing samples.  Could you tell 

me if this rubric was created by a team, the authors/researchers or 

another source? 

>    Your response would be very much appreciated. 

> 

> Eva J. Braxton, NBCT 

> Dommerich Elementary 

> Maitland, Florida 

> 
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APPENDIX C: IRB PERMISSION  
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APPENDIX D: COUNTY PERMISSION 
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APPENDIX E: PRINCIPAL CONSENT  
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APPENDIX F: PARENT CONSENT  



91 

 

  



92 

 



93 

 

 



94 

 

 



95 

 

APPENDIX G: STUDENT ASSENT 
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APPENDIX H: INPUT/OUTPUT 
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APPENDIX I: THINKING LIKE A SCIENTIST 
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APPENDIX J:  REFLECTION THINKING LIKE A SCIENTIST 
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APPENDIX K: FOCUS GROUP QUESTIONS 
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Questions for Focus Groups 

 

 

 

1. Did you use specific details and examples in your science 

explanations?  Give examples 

 

 

 

 

2. How does using science vocabulary in your writing help 

you to understand more about what you are learning? 

 

 

 

 

3. How does writing help you understand Science? 

 

 

 

4. If you don‟t understand something during a science 
investigation or discussion, what can you do? 

 

 

 

5. How does writing a reflection about what you have 

learned help you better understand a science concept that 

you‟ve been working on?  
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APPENDIX L: ONE ON ONE INTERVIEW RESPONSE 
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APPENDIX M: REFLECTION 2 “DENSITY” 
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