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ABSTRACT 

  
 In this study, the use of science notebooks was implemented with 2nd grade 
students to determine their impact on student science concept understanding.  It was 
found that notebook use increased student concept understanding.  It was also 
determined that writing instruction improved the quality and accuracy of written 
responses, and that those improvements affected the success of student understanding 
and notebook content.  This research has shown that lower elementary students 
benefit from keeping a science notebook. 
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INTRODUCTION AND BACKGROUND 

 Teaching science at the lower elementary level can be a rewarding, yet 

challenging task.  There are many factors that affect the success or failure of science 

instruction with students at this age level.  There needs to be a balance of curb appeal, 

content, and time.  The sad truth is time often becomes the main factor in how science is 

taught at the elementary level.   

In an effort to maximize the learning during the short amount of time I can allot to 

science during the school week, I have been trying to incorporate more inquiry 

opportunities over the course of the last three years.  More and more I am realizing the 

tremendous impact this is having on student learning.  I can’t deny the value of student 

designed inquiries centered on questions they create themselves.  However, that time 

factor keeps creeping in and making it increasingly difficult to adequately utilize this 

teaching/learning technique.   

As a result of these observations, I have looked for ways I could incorporate other 

learning skills with this inquiry model, thereby buying myself a little more time to 

dedicate to instruction.   In my pursuit of this goal, I discovered the science notebook.  It 

seemed like a golden opportunity to combine writing skills and scientific process skills.  

My thought was that if writing skills could be practiced during science, I could ease back 

on the amount of daily writing practice I was doing, thereby increasing the amount of 

time I could spend on science.  

I began to dabble with having students write about the investigations they were 

designing and conducting.  During one particular set of investigations students performed 

on plants, I had an eye opening experience with one very inquisitive student.  We had 
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been learning about plant needs, and small groups of students had chosen questions to 

explore based on their own hypotheses.  One group wondered if plants really needed 

water, or if instead it could be any liquid.  They decided to water a plant with vinegar to 

test this idea.  Students wrote their question, hypothesis, plan, observations, results, and 

conclusion for the experiment.   

 After the experiment and investigation write-ups were completed, I conducted 

one-on-one interviews with students to assess their understanding and identify any 

misconceptions.  It was after reading the conclusions of one of my students and 

conducting my interview with her that I became very excited about the idea of using 

science notebooks.  She was really giving thought to why the plant didn’t survive when 

they watered it with vinegar.  She referred back to her notes when she was answering my 

interview questions.  I wondered at that point how much having her write about it had 

impacted her thought processes and whether it would have any affect on her test score at 

the end of the unit.   

 It was this experience that inspired me to use science notebooks as my area of 

focus for this action research project.  I designed several questions to help me determine 

whether science notebooks at the lower elementary level were worth the time and effort.  

Below I have listed my main focus question and the sub questions I have researched. 
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Focus Question:   

What is the impact of science notebooks on students’ science concept 

understanding?  

Sub Questions: 

How do science notebooks affect student attitudes about science? 

How will the use of science notebooks impact my teaching? 

What impact will expository science writing instruction have on student written 

responses? 

 After conducting this research, I hope to share the results with other interested 

teachers at my school.  If students show significant growth in their scientific 

understandings and their writing skills, it is my hope that more teachers will be inspired 

to try them in their classrooms.  By the same token, I hope to inspire others to try more 

inquiry methods in their science teaching strategies.   

I will also be sharing the results of this project with my principal.  Our school will 

be adopting a new science curriculum in the next year or two, and if inquiry and 

notebooks can be proven to be beneficial, there’s a good chance we could adopt a 

program that utilizes them. 

Throughout the process of this research, I had the help and advice of many 

supporters.  My support team has been crucial in the development of my project and 

paper.  The people on this team are: 

Scott McDowell – Principal of Amsterdam School 

Scott was new to our school this year and able to look at my project with fresh eyes.  He 

was a first year principal, so this project became a valuable opportunity for both of us.  
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He was available to do observations, read through my writing, and provided critical 

feedback as I conducted my research.  Our school will most likely be looking at a new 

science curriculum in the next year or two, so this also gave both of us some idea as to 

whether a curriculum that utilizes science notebooks would be beneficial for the whole 

school.   Additionally, Scott has completed his own Masters program in administration 

and leadership which made him an invaluable resource as I worked through the steps of 

my own program. 

  

Sid Rider – K-8 teacher at Past Creek Elementary School 

I chose Sid to be on my support team because she has done Action Research in the past.  

She is also a good friend whom I have taken many professional classes with.  She was 

able to give me a lot of technical support on the process of action research.  She also had 

a strong understanding of what my write-ups should look like, and was able to provide 

me with constructive criticism that improved the overall project. 

 

Linda Rice – recently retired K-8 teacher from Springhill Elementary School 

Linda has been a friend and mentor teacher for many years.  She has been retired for a 

year now, and is continuing to be involved in teaching.   She is providing instruction in a 

few subject areas for some students this year.  (When teaching is in your blood, you can 

never truly retire).  Linda has a tremendous gift for asking me questions that got me to 

think deeply about my practices as a classroom teacher.  She pushed me to analyze 

everything about my project carefully, helped me to discard anything that was 

unnecessary, and provided ideas to add to the project’s success.   
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Tina Colstad – middle school teacher at Manhattan Public School 

Tina is a colleague and friend who is an excellent writer.  She has experience with 

teaching the 6 Traits Writing model as well as Step Up To Writing.  She was an 

invaluable member of my support team when it came to helping me teach expository 

writing to my 2nd Graders.  Her expertise helped me to review my writing for clarity and 

quality. 

 

Tylene Walters – 5th grade teacher at Amsterdam School 

Tylene and I are both currently working on our MSSE degrees.  We have been sounding 

boards for one another throughout our participation in Science and Inquiry Learning in 

the Classroom (SILC) trainings and our current Masters coursework.  Since we did our 

research on a similar schedule, and participated in the same discussions, she was an 

invaluable resource.  

 

Tamara Engellant – Title 1 teacher at Amsterdam School 

Tamara is our current Title 1 teacher.  She has looked at many of my past assignments for 

proofreading and was familiar with my project.  She also has some experience with using 

science notebooks. She contributed some resources while I developed the components I 

wanted to include in the notebooks.  She too had a way of asking me questions that 

helped me to see things from new perspectives.  Additionally, she has helped with the 

wording on my student attitude surveys to ensure that my students were able to interpret 

the questions and give useful responses.   
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CONCEPTUAL FRAMEWORK 

 Before I could design a method to research the effectiveness of science notebooks 

in my classroom, I needed to find out what others had done before me.  After doing some 

extensive reading on the subject, I found support for the positive impact that science 

notebooks have been documented to have on student learning.  The more I read, the more 

confident I became that this was the topic I wanted to research in my own classroom.   

 The articles, books, and studies I read gave me an overall impression that the use 

of science notebooks has been proven to be an effective practice in student learning as 

well as an assessment tool for teacher instruction (Ruiz-Primo, Li, Ayala, & Shavelson, 

2004).  Notebooks provide a way for students to show the evolution of their 

understanding of any given science concept.  It gives them the opportunity to either 

change or add to their existing knowledge.  In a study that synthesized research done on 

how we as human beings learn, the authors state that 

Students come to the classroom with preconceptions about how the world works.  

If their initial understanding is not engaged, they may fail to grasp the new concepts and 

information that are taught, or they may learn them for purposes of a test but revert to 

their preconceptions outside the classroom (Donovan, Brandsford, & Pellegrino, 1999, p. 

10). The notebook would provide a means by which students could engage this prior 

knowledge on an individual basis.  It would also be there for later reference as they 

developed in their understanding. 

The studies I read strongly supported the notion that notebooks could support the 

building of new frameworks.  This idea made me think about how well the use of 

notebooks connected with the constructivist theory of learning.  Basically defined, 
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constructivism means that as people experience something new they internalize it through 

past experiences or knowledge constructs that have been previously established.  

“Learning occurs on the framework of what a student already knows” (Crowther, 1999, p. 

18). If we are to believe Piaget’s constructivist theory, then bringing current knowledge 

about a concept to the forefront at the start of new learning is crucial for students to 

develop any new understanding.  The science notebook can be a vehicle for engaging that 

prior knowledge.  It does not matter whether their conceptions are accurate or not as they 

begin their studying of a given topic.  What matters is that they become aware of what 

they currently believe and can build on that in the formation of new understandings 

(Donovan et. al., 1999). The notebook provides a way for students to look at where they 

began and where they ended up in their thinking.  Because it is written as they work, they 

don’t have to rely on just their memory.  They can make stronger connections and 

become more aware of their cognitive process which in turn helps them to synthesize the 

new knowledge with the old. 

This theoretical basis supported my idea that science notebooks could be 

beneficial to students, even at the 2nd grade level.  Since I was convinced that this was a 

worthwhile research pursuit, I needed to know more about science notebook components 

and implementation.  Ideally, as Ruiz-Primo (2004) maintain, teacher training on science 

notebooks would have been best. Unfortunately, I was unable to find any workshops on 

the topic.  So I dug into several articles and books that described effective components 

and techniques for implementation. 
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My reading helped me to understand that there were several key components that 

needed to be included in a science notebook.  However, the key to success appeared to be 

frequent and effective teacher feedback no matter what components I decided on (Ruiz- 

Primo, et.al, 2004).  After poring over several examples, I decided on the following set of 

components (Klentschy, M., 2008.). 

Table of Contents  
Notes 
Investigation Write-ups 

Question, Problem, Purpose      
Prediction     
Plan      
Observations, Data, Charts, Graphs, Drawings, and illustrations      
Claims and Evidence      
Conclusion               

Writing Prompts      
Glossary 

 
Of these components, the ones most crucial according to the constructivist model 

would be the question, prediction, claims and evidence.  These would show me the best 

picture of the growth and development of each student’s conceptual model.  This was 

also supported by the results of a study of 72 students across eight middle school 

classrooms and five states that showed  “…an indication that engaging students in the 

construction of explanations is likely to have a positive impact in students’ learning and 

achievement of the content” (Ruiz-Primo, Tsai, & Schneider, 2010, p. 604).   

All eight of the classrooms that participated in this study were taught the same inquiry 

unit on sinking/floating.  The researchers found that the classrooms in which students 

provided strong explanations of their claims and evidence correlated with high 

performance on multiple choice tests, performance assessments, and short answer 

questions.  From their analysis, they concluded that.  “In general, we think that it is 
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reasonable to claim that focusing on at least one of the explanation components, claim, or 

evidence, seems to have a positive impact on students’ performance” (Ruiz-Primo, Tsai, 

& Schneider, 2010, p. 604).  

Yet, what would be the best way to do this with 2nd graders who often have a 

difficult time writing a complete sentence, let alone a paragraph about their 

metacognition of a topic?  I was encouraged when I read Ruiz-Primo, et. al’s study 

because their findings suggested that “focusing on one of the explanation components, 

claim, or evidence, seems to have a positive impact on students’ performance (Ruiz-

Primo, Tsai, & Schneider, 2010, p. 604).  Klentschy’s (2008) best suggestion for me was 

to provide a sentence frame that could support students’ in their writing.  For example, as 

we began writing up our investigations, I could give them sentence frames that look like 

this:  

 I think _______________will happen because____________________. 
 I noticed_____________________. 
 ___________________happened because________________________. 

Because is the key word.  All kids, but especially my young students, struggle to explain 

why they think as they do.  They need a lot of practice with this before it becomes second 

nature.  My hope was that by using the sentence frames, students would better formulate 

their thoughts and write in more detail.  It would provide them with the structure they 

needed to focus their thinking and write in a more organized and detailed way. 

Another set of articles that proved helpful guided me in developing some of the 

methodology for my research project.  The main ideas I gleaned from these articles were 

1) to have some sort of culminating writing assignment at the end of a unit (Beckstead, 

2008), and 2) to engage students in a verbal discussion of the key concepts prior to that 
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assignment (Heuser, 2005).  This would be a way to both assess student understanding, 

and track the development of students’ writing skills over the course of the project. 

 I could have read for a year based on the amount of information that exists about 

this topic, but what I did read reinforced my desire to try science notebooks with my 2nd 

graders.  Even though the level of writing skills could possibly be a hindrance, the picture 

the notebooks could present about student thinking was definitely worth some 

observation.  As stated by Gilbert and Kotelman (2005), “Even students who may have 

poor writing skills can use visuals such as observational drawings and 

graphs/tables/charts to indicate their learning or even any misconceptions that may arise” 

(p. 31). So I jumped in with both feet.  
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METHODOLOGY 

Treatment 

 After exploring the current literature on the topic of science notebooks, it was 

time to develop a treatment plan for my research.  First, I selected two units of science in 

which to study the effects of science notebooks.  During a unit about habitats, I did not 

use the notebook. I called this my non-treatment unit, and used it to help me establish 

some baseline data for the purpose of comparison.  During a second unit about living 

things, I would apply the use of science notebooks which I called the treatment unit. 

 During the non-treatment unit, we began by reviewing new vocabulary.  Students 

read meanings of the new words, looked at illustrations of them in their book, and 

discussed how the words could be used in sentences.  

 After this brief introduction, each lesson began either with small groups 

conducting a guided investigation from their textbook, or a self-designed investigation 

based on student generated questions and plans.  Students worked in small groups to 

conduct these explorations.  When finished, we verbally discussed the results.  I did not 

allow them to record anything as they conducted these experiments. 

 The next step was to read the textbook lesson on habitats as a whole group.  There 

was much discussion as we worked our way through the material.  Then at the end of the 

lesson, students answered three questions.  This was completed in written form which I 

collected and did not return to students.  I kept each one for my data analysis later.  Since 

I was not applying the use of the science notebook at all during this unit, I did not allow 

any written work to be kept by students to refer back to.  The reason for this was I wanted 

to compare achievement on tests based on students not having access to their written 
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work during the non-treatment unit, and having access when they used science notebooks 

during a treatment. 

 At the end of the non-treatment unit, we reviewed the concepts we had learned in 

a whole class, verbal discussion.  Then students completed a chapter test and a 

performance test.  This habitat unit spanned eight lessons from November through 

January.   

 The living things unit in which I applied the treatment began in a similar way, but 

I added the use of the science notebooks.    Throughout this unit, students were allowed 

to record anything that was useful to them in their science notebooks.  They kept their 

investigation write-ups, notes, and writing responses in the notebooks and were allowed 

to refer back to them at any time.   

For practice in writing up their own investigations, we discussed how to write 

each component.  I gave each student an investigation write-up template.  Together 

students designed plans for how to test the strength of paper towels. We practiced writing 

out each part of the investigation.  I modeled how to do each component, and students 

copied it onto their template using their own thoughts and data.    

The first item we discussed was the question. In this case, all students had the 

same question; which paper towel is the strongest?  Then I modeled how to write a 

hypothesis.  I used the sentence frame:   

I think ___________________will happen 

because__________________________.   
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I encouraged them to give me more than one reason for their thinking.  When I finished 

modeling, students wrote their personal hypotheses on their investigation write up 

template. 

After the prediction, I modeled how to write a plan.  We talked about using 

numbers to put our steps in order.  We discussed how detailed we needed to be.  How to 

write a materials list was also presented.  Then students completed this for themselves on 

their practice write-up. 

Next it was time to train them how to record their observations.  I showed them 

you could use sentences, pictures, tables, and graphs.  I reminded them to date their 

observations and put as much detail into them as they could.  As they performed their 

investigations, they chose appropriate methods to record their observations. 

 I had all of the students report their results, and we made a matrix of their 

information on our whiteboard.  Since students had tried different methods for testing 

strength, they were able to observe different qualities that contributed to the strength of 

the paper towels.  They noted which paper towel occurred the most on our chart.   

At this point, they were ready to begin writing their claims and evidence. I 

provided another set of sentence frames to help them with these sections: 

The ___________________________did ________________________.  I know 
this because_____________________________. 

 
Since____________________________________happened, I 
believe________________________________. 

 
Now I wonder_______________________________________. 

 
Students wrote their own responses in their notebooks, and then shared in small groups. 
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 The final training piece was the reflection.  I asked students to think about what 

their results would mean for their families.  A sentence starter I suggested was: 

My family should buy ____________ paper towels because 

__________________________. 

In addition, I asked them to reflect on the process of their investigation.  What would they 

change if they could do this experiment again?  

 When the initial notebook training was complete, I began to teach the first 

treatment unit.  Students set up small group investigations based on student designed 

questions and experiments about plant needs.  They recorded each step in their science 

notebooks.  Then we shared our results with the whole group.  Some of their questions 

were: 

 Do plants need water, or can they be watered with any liquid? 

Sub questions:  Can you water a plant with liquid? Pop? Grape juice?  

Laundry detergent? 

If you take away air, can a plant still grow? 

Does a plant need sunlight or can a flashlight do the same thing? 

If you coat a plant’s leaves with sunscreen will it keep it from turning yellow? 

  

 When the investigations were complete, students stored their reports in their 

notebooks and wrote the investigation on their table of contents.  Then, as I had done 

previously in the habitat unit, I introduced new vocabulary for the unit.  This time, 

however, I had students record the meanings in their notebook glossaries, as well as a 

mini-illustration and a sentence using each word.   
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 Next we started to read the information in our text about living things.  I had 

students make a special page in their notebooks where they were to record any questions, 

thoughts, or wonderings as we studied the topic.  I called this their notes.  This is where 

they could park all of the ideas swirling around in their heads as we explored the science 

concepts for the unit.  Every day throughout the unit, students were invited to record their 

learning from the day.  This page was available at any time, so they were allowed to write 

in it at other times of their choice, as well.  

 After each lesson in the living things unit, students responded to three questions 

on paper.  This paper was called a Think About It.  This time, instead of discussing the 

questions verbally as we did in the non-treatment, they recorded their answers on a pre-

printed worksheet that we added to their science notebooks as they completed them.  

They were allowed to access those writings, and anything else in their notebooks, at any 

time.   

 At the end of each chapter, we discussed review questions for the content, and 

they recorded their answers on paper.  They included this in the notebook as well, and 

could refer back to any of it when they felt the need.  Following the review, they took a 

chapter test and a performance test.   This living things unit spanned five lessons from 

February through April.   
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Research Methods 

 The 2nd grade class I worked with on this project consisted of 23 students; 12 

boys, 11 girls.  Nine of these students qualify for free and reduced lunch (39%).  Of these 

nine, two were very low in reading and writing skills, and four of them were above 

average in every subject as shown by their first report cards for the year.   

The students in this class live in a small, rural community.  There are 155 students 

who attend the school.  They have a strong work ethic, and seem very eager to learn.  As 

a school, 39% qualify for free and reduced lunch.  The majority of the students are 

Caucasian, but there are three students who are second language learners.  The school 

consists of K-6 students. 

The science curriculum used with these students is the 2002 version of Harcourt 

Science. Each unit and lesson includes mini investigations followed by written concept 

information.  After the unit is complete, a multiple choice, short answer, and performance 

test is provided.  To supplement this curriculum, I provide additional opportunities for 

students to design and implement scientific investigations based on their own interests in 

a given science topic.  

 To assess my research questions, I came up with several measurement tools to 

help me understand the impact science notebooks would have on student learning, 

attitude, and writing skills.  The research methodology for this project received an 

exemption by Montana State University's Institutional Review Board (IRB) and 

compliance for working with human subjects was maintained.  Evidence of this approval 

is provided in Appendix F, p. 60. 
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In Table 1, I have listed my research questions and the measurement tools I used 

for each one.  In order to increase the reliability and validity of these measurement tools, 

I applied the principle of data triangulation.  I made sure that the tools I used could 

answer more than one of my research questions and provide me with data from many 

perspectives.  A brief description of each tool is written below the table, and the actual 

measurement tools are in the Appendices of this paper 

Table 1 
Data Collection Methods 
       
 
 
 
 
 
Questions A

tti
tu

de
 su

rv
ey

 

W
rit

in
g 

pr
om

pt
 

ru
br

ic
 

In
te

rv
ie

w
s 

C
ha

pt
er

 T
es

ts
 

Pe
rf

or
m

an
ce

 
Te

st
s 

Te
ac

he
r j

ou
rn

al
 

Q
ui

ck
 W

rit
es

 

Focus question: 
 
What is the impact of science 
notebooks on students’ science 
concept understanding?  
 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

Sub questions: 
 
What impact will expository 
science writing instruction have on 
student writing samples?   
 

 
√ 

 
√ 

 
√ 

  
√ 

 
√ 

 
√ 

 
How do science notebooks affect 
student attitudes about science? 

 
 
√ 

 
 
 

 
 
√ 

   
 
√ 

 
 
 

 
How will the use of science 
notebooks impact my teaching? 
 

 
√ 

  
√ 

 
√ 

 
√ 

 
√ 

 
 
 
 

 
 Each of these tools served to help me determine how the notebooks affected 

student learning.  The first tool, the attitude survey, was designed to give me an idea 
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about how students felt about science in general.   Students were given a list of several 

questions about their feelings towards science.  They had to choose whether the 

statements were rarely, sometimes, or often true.  After each statement, they were asked 

to explain why they chose the answer they did. 

 To evaluate the quality of students written responses to comprehension questions 

I asked at the end of each lesson, I developed a writing prompt rubric. I used this rubric to 

evaluate written responses to Quick Write questions and Think About It responses.  I 

used a four point system to evaluate their responses; four being the highest quality and 0 

being the lowest quality.   

 To follow up the treatment unit, I conducted one on one interviews with three 

students.  I chose one low achieving student, one medium achieving student, and one 

high achieving student for this process.  I jotted down their ideas as we talked.   

Another tool was chapter and performance tests that I gave at then end of each 

unit of instruction.  This was an important tool for me because it allowed me to document 

student growth over time.  After comparing scores from the two different units taught 

throughout the research, I could look for spikes, declines, and differences between non-

treatment units and treatment units.  I could also analyze changes in the performances of 

high, average, and low achieving students. 

 One of the most crucial tools was my teacher journal.  I wrote in this as frequently 

as possible.  The purpose was to record observations, thoughts, ideas, and questions that 

arose during the various lessons.  I tried to write in the journal after every lesson, but that 

proved quite challenging.  So I amended that to a few times a unit.  This wasn’t what I 

had hoped, but the reality of time just didn’t allow for a daily journaling opportunity. 
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 The next tool, Quick Writes, was not used on as frequent of a schedule.  I used 

this as a spot check for student understanding.  Periodically throughout the units, I would 

have students stop what they were doing and write for five minutes on everything they 

had learned about the current concept we were studying.  The goal behind this assessment 

was to track what kinds of ideas were sticking in their minds.  It also helped to identify 

misconceptions, and growth in understanding.  Additionally, it gave my teaching more 

direction depending on their responses. 

 .  

Data Collection Schedule 

 When the measurement tools I planned to use were complete, I submitted them to 

the IRB committee and was approved.  I developed a schedule of instruction and data 

collection.  In Table 3: Treatment Schedule I have listed the dates, activities, and 

measurements I used during the research process. 

Table 2   
Treatment Schedule  
 
Cycle Activity Measurement 
Non-treatment Unit 1: 
Homes For Living Things 
November - January 

Administer Science Attitude 
Survey 

Attitude survey 
Teacher journal 

 Chapter 1, Lesson 1 – 
Habitats for Plants and 
Animals 
 

Writing Prompt Rubric 
Teacher Journal 
Quick Write 

 Chapter 1, Lesson 2 – What 
Are Different Land 
Habitats? 

Writing Prompt Rubric 
Quick Write 
Teacher journal 

 Chapter 1, Lesson 3 – What 
Are Different Water 
Habitats? 

Writing Prompt Rubric 
Quick Write 
Teacher journal 

 Chapter 1, Lesson 4 – What 
Are Some Animal 
Adaptations? 

Writing Prompt Rubric 
Quick Write 
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Teacher journal 
 Chapter 1, Lesson 5 – How 

Do Plants and Animals 
Help Each Other? 
Share findings from salt 
water vs. freshwater leaf 
experiments. 

Writing Prompt Rubric 
 
Teacher journal 

 Answer Review Questions  
 Take Chapter 1 Test 

Do Chapter 1 Performance 
Assessment 

Chapter 1 Test 
Chapter 1 Performance test 
Teacher journal 

 Chapter 2, Lesson 1 – How 
Does Weather Change 
Habitats? 

Writing Prompt Rubric 
Quick Write 
Teacher journal 

 Chapter 2, Lesson 2 – How 
Does Pollution Change 
Environments? 

Writing Prompt Rubric 
Quick Write 
Teacher journal 

 Chapter 2, Lesson 3 – How 
Do People Help the 
Environment? 

Writing Prompt Rubric 
Teacher journal 

 Answer Review Questions 
for Chapter 2 

 

 Take Chapter 2 Test Chapter 2 Test 
 Take Chapter 2 

Performance Test 
Chapter 2 Performance Test 
Teacher journal 

 Administer Science Attitude 
Survey 

Attitude Survey 
Teacher journal 

Treatment Unit 1:  Living 
Things Grow and Change 
February - April 

Set up science notebooks.  
Teach students about the 
different components. 

 
Teacher Journal 

 Set up plant experiments.  
Students use science 
notebooks to record 
question, hypothesis, plan, 
observations, claims and 
evidence, conclusions, and 
reflections. 

 
Teacher journal 
 

  
Chapter 1, Lesson 1 – 
Plants Grow and Change 

 
Writing Prompt Rubric 
Quick Write 
Teacher journal 

 Chapter 1, Lesson 2 – How 
Do Plants Grow and 
Change? 

Writing Prompt Rubric 
Quick Write 
Teacher journal 

  
Chapter 1, Lesson 3 – How 

 
Writing Prompt Rubric 
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Are Plans Alike and 
Different? 

 
Teacher journal 

 Answer review questions 
for Chapter 1. 

 

 Take Chapter 1 Test Chapter 1 Test 
 

 Take Chapter 1 
Performance Test 
Student interviews 

Chapter 1 Performance Test 
Teacher journal 
Student interviews 

 Chapter 2, Lesson 1 – 
Animals Grow and Change 

Writing Prompt Rubric 
Quick Write 
Teacher journal 

 Chapter 2, Lesson 2 – What 
Are Some Animal Life 
Cycles? 

Writing Prompt Rubric 
Teacher journal 

 Answer review questions 
for Chapter 2 

 

 Take Chapter 2 Test Chapter 2 Test 
 Take Chapter 2 

Performance Test 
Student interviews 

Chapter 2 Performance Test 
Teacher journal 
Student interviews 

 Administer student attitude 
survey. 

Attitude survey 
 

 
When the research methods and data schedule were in place, it was time to 

implement the project.  Since I alternate weeks of social studies and science instruction, 

approximately 6 months were utilized for the treatment and data collection.  With this 

completed, the next step was to begin data analysis.   
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DATA AND ANALYSIS 

 Once the treatment plan and research methods were in motion, it was time to look 

at the data more closely.  Somewhere in the piles of numbers and stacks of students’ 

writing were the answers to my questions.  What effects would science notebooks have 

on my students’ science concept understandings and writing skills?  Would they prove to 

be a tool I should add to my teaching repertoire?  How would their use affect student 

attitudes towards science? 

 In search of these answers, I spent many weeks analyzing all the data from my 

class of 23 participating students; 12 boys and 11 girls.  For comparison purposes I 

looked at patterns in the whole group, as well as between ability groups.   The ability 

groups were determined by overall academic performances during the first few weeks of 

school.  Eleven students fell into the high performance group that averaged 85-100% on 

most of the work they turned in for a grade.  Seven students were in the average 

performance group of 70-84%.  The other five students were in the low performance 

group that averaged below 70%.   

After determining my comparison groups, it was time to sort through all of the 

data. I found some solid evidence that the use of science notebooks had made a positive 

impact on students’ concept understanding.  A strong indicator of this impact was the 

change in scores on chapter/performance tests.  The class average scores showed a 

definite overall increase in student understanding.  When looking at all 23 students who 

participated in my research, the overall class average scores on tests increased from 84-

91%.  This was a 7% increase.  Figure 1 illustrates the change between all 4 tests given 

during the non-treatment and treatment chapters.  
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Class Average Test Scores
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Figure 1.  Test Averages, (N=23). 

A significant class average increase occurred between the first and second tests given 

during the treatment cycle.  Based on comments they wrote on their attitude surveys, part 

of the reason for this may be that they understood how to use the science notebooks more 

effectively.  One student made the comment, “It helps me learn science because I can 

look back and I remember it better.” A teacher journal entry I wrote during the treatment 

cycle attests to this as well.   

Several students referred back to their diagrams of a chicken’s life cycle today  

when I asked them the stages.  Many were able to say it verbally, and when I 

asked how they knew for sure, they referred back to their notebooks.  It was pretty 

cool, and they seemed to feel proud that they thought of their notebooks to help 

them answer the question (teacher journal, 11/10/11). 
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This idea that notebooks were a good memory tool was commented on by several 

students on the attitude surveys.  Even my low students shared comments like, “Science 

notebook is great for me because I can learn more stuff that I remember.” 

 Knowing that the class as a whole had improved their test scores once the 

treatment began was encouraging.  I was also curious about how it affected my higher 

level, average, and lower performing students.  So I took the data I had collected and 

sorted student scores into those three categories.  I was encouraged to see that all three 

groups showed gains in their concept understanding according to their test scores.  Figure 

2 shows the results from the four tests plotted by group levels.  

Ability Group Comparison
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Figure 2.  Ability Group Test Averages, (N=23). 

Tests 1 and 2 were given during the non-treatment cycle, and tests 3 and 4 were during 

the treatment cycle.  You can see quite a difference between the beginning scores of the 

average and high performance groups compared to the low performance group.  As we 

worked through the units, I found that the low performing group surprised me the most.  I 
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had predicted that they might show the least growth due to their writing challenges, 

learning struggles, and the fact that there were so few students in the group.  My 

prediction turned out to be wrong.  In fact, they showed the most growth. Perhaps this is 

because of the fact that they had the most room to grow.  As a group, they went from a 

52% test average at the beginning of the non-treatment cycle to an 89% test average at 

the end of the treatment cycle.  That’s a difference of 37 percentage points which I find 

quite significant.  I was worried at the beginning of this process that the quantity of 

writing would be so taxing for this group, that I wouldn’t see much change in their test 

scores.  I’m very excited about the way this turned out.   

As I read through the low performance group’s comments on their surveys, they 

supported this numerical representation of their success.  My most learning challenged 

student stated, “Science notebook is great for me because I can learn more stuff that I 

remember.”  The other four students in this group wrote similar thoughts on their surveys.   

There were other factors that I’m sure contributed to the success of these lower 

performing students even though they weren’t measured during this research project.  

The growth in their reading, writing, and math skills over the course of the year has been 

pretty amazing.  I feel this was due mainly to the fact that three of the five students 

received 45 minutes to 2 hours of intensive one on one help in reading, writing and math 

per day.  I know that this helped in all areas of their learning, and is a testament to the 

skill of our Title teacher Tamara Engellant.  Her support aided these particular students in 

all areas of their learning.  The notebooks then were an important component because 

they gave these students practice on the skills they were struggling with, as well as a 

place to showcase their growth.   
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The high and medium performing students showed less significant growth, but 

growth none-the-less.  The high performing students started at a group average of 88% 

and ended at 91%.  The average kids started at a group average of 84% and ended at 

91%.  A claim I could make based on this data is that while science notebooks are useful 

to all students, they may serve lower performing students the best. 

Another observation I had was that by the end of the process, my students were all 

right around the same test averages.  We ended with the high and average performing 

groups averaging 91%, and the low performing group at 89%.  It seems that the 

notebooks have balanced out the performance levels of my class on the whole, and at a 

high achievement level.   

While the test scores gave me a window into overall understanding of the science 

concepts I was teaching, I wanted to look at other measures to validate those results.  So I 

looked at the data I had collected from the Quick Writes given during the units.  Quick 

Writes were given periodically throughout the research to see what concepts students 

were recalling.  I used them at the end of a lesson for students to unload everything 

they’d learned.  They simply wrote for five minutes about everything they’d learned from 

the day.  They weren’t allowed to look back at notebooks or textbooks for recall.   

I used a four point writing response rubric to determine the quality and accuracy 

of students’ written responses.  Students could score 0 – 4, four being a very high quality 

response.  For me, it’s easier to compare percentages, so if students earned a four, they 

got 100%.  A rubric score of three was equivalent to 75%; a two was 50%, a one was 

25%, and a zero was 0%.   
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As you can see in Figure 3 there was a telling difference between the non-

treatment Quick Writes and the treatment ones. 

Quick Write Class Average Scores
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Figure 3. Quick Write Writing Prompt Averages, (N=23). 

During the non-treatment period, students were not using notebooks, nor did they have 

any expository writing lessons.  This resulted in a downward trend.  The Quick Writes 

were intended to show me which concepts were clear and what misconceptions they were 

having so that we could address any issues in the following science session.  With lack of 

writing lessons, it was difficult to determine just on paper what students did and did not 

understand.  This made it troublesome in the sense that they didn’t give me the best 

information I could get for lesson planning purposes.   

Although there were fewer opportunities for Quick Writes during the treatment 

cycle, the average scores started at a slightly higher percentage and increased consistently 

throughout the treatment.  This matches the upward trend of the treatment test results 

shown previously in Figure 1 above.   
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I believe that writing instruction played a role in improving these scores.  After a 

few lessons on how to write a paragraph with a topic sentence, and details that support it, 

I began to see the quality of the Quick Writes go up.  We practiced restating the questions 

and adding reasons for our thinking to our responses.  The more practice they had with 

this, the better their responses became, and I was better able to understand their 

knowledge.  An entry from my teacher journal supports this idea.  

As I analyze student responses on attitude surveys and on Think About It 

questions, I am noticing some restating the question when they write their 

responses.  We have been working on restating questions and how to write 

paragraphs during Reading and Writing instruction time.  (Not related to science)  

It is exciting to see that they are beginning to apply this in their writing (teacher 

journal 11-2-11).  

This could have also influenced their test performance since I was getting a better 

understanding of their needs.  It guided my lessons to what they needed more work on, 

which then resulted in better test scores. 

The ability group scores showed some interesting trends as well.  Figure 4 shows 

how the three performance groups compare to one another.   
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Quick Write Ability Group Comparison
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Figure 4.  Quick Write Ability Group Comparison, (N=11 for high performance, 7 for 
average performance, and 5 for low performance).  
 

All the group averages increased over the course of the research.  In this case however, 

the higher performance group showed the most growth.  They began with a group 

average of 71% and ended with an average of 93%.  This end number correlates to their 

overall test performance average of 91%.  It suggests to me that writing their learning 

down during each lesson contributed greatly to their concept understanding.   

 The average performance group was more erratic, but by the end had reached 

from 68 – 82% success on the Quick Writes as a group.  I think this may have been due 

to more focus during instruction time, which the notebooks have helped with a great deal.  

I noted in my teacher journal in January that the kids seemed very motivated to learn 

science because of the notebooks.  
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I can’t believe how excited the kids get when I ask them to get their science 

notebooks out.  They feel so important when they get to use them.  Today I asked 

them to get their science books out and they were so disappointed.  I think they 

like their own notebooks because its “theirs” (teacher journal, 1-18-12). 

The comments students have given me about being able to remember things better 

because of the writing, as well as my own journal notes support this theory and seem to 

match the graph, too. 

We’ve been practicing how to restate questions in our reading comprehension 

responses, and that has been carrying over into how students answer the Quick 

Write and Think About It responses as well as the last Attitude Survey.  Even my 

low performing students are developing skill at using complete sentences.  The 

low group’s “because” responses aren’t always logical, but the fact that they are 

beginning to grasp how to begin a statement is hopeful (teacher journal, 2-4-11). 

 
 With such strong supporting evidence that science notebooks were helping 

students to understand science concepts, I wanted to dig a little further.  Beyond concept 

understanding, how would writing instruction affect their science writing samples?  

Would there be more clarity?  Could they communicate their understandings more 

effectively?   

 To measure their growth in this area, I relied heavily on written responses to 

questions from each lesson.  I called these Think About It questions.  After each lesson, I 

gave students three questions to answer about the lesson.  I used the same scoring rubric 

I’d used on the Quick Writes, but Think About It papers were worth 12 points total.  

(Each of the three questions could earn up to 4 points).  
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 Unfortunately, there were not equal numbers of lessons between the non-

treatment unit and the treatment unit.  However, I think as you observe Figure 5, you will 

notice a significant difference between the class performance over the course of the 

research.  

Think About It Writing Response Class Averages
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Figure 5.  Whole Group Writing Responses, (N=23). 

The non-treatment responses averaged 55% to begin with.  It actually surprised me that 

the class average was so low given that I have such a large percentage of students who 

perform average or above on most of their work.  However, expository writing is always 

challenging; especially for young students.  As we progressed through the non-treatment 

lessons, their averages were up and down, ending with a 60% average.  It was progress, 

but not high enough achievement for my taste. 

 After the initial training on how to answer their questions by restating the 

question and adding details, you can see that their average scores went from 60% at the 

end of the non-treatment to 79% at the beginning of the treatment.  I was actually 
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disappointed in myself for carrying the non-treatment on as long as I did.  Based on the 

fourth treatment Think About It results, the writing instruction definitely improved their 

averages.  The class as a whole finished at 82% at the end of the treatment.   

 The ability group averages were able to show even more significant change.  For 

this I used two different figures to illustrate the change.  Figure 6a shows the jagged 

pattern of scores for the three groups.  Figure 6b gives you a picture of how those scores 

leveled out for all three groups, and demonstrate a higher performance level for all three 

groups.   
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Figure 6a.  Non-Treatment Think About It Writing Responses, (N=11 high, 7 average, 5 
low). 
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Treatment Think About It Writing Responses
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Figure 6b.  Treatment Think About It Writing Responses, (N=11 high, 7 average, 5 low). 

Yet again, we see how this writing instruction has benefited the low group the most.  

They started at 47% during the non-treatment units, and ended at a 77% average after the 

last treatment lesson.  The other two groups show similar growth spurts. The high group 

went from 61-88%, and the average group went from 52-75%.  If there were only more 

time…..I would like to have seen where these averages leveled out over the course of an 

entire year.  However, that was not meant to be at this time. 

 The final area to analyze deeply was student attitudes towards learning science.  

The most helpful measurement tool for this was the attitude survey.  It gave me the 

opportunity to track changes in attitudes as we worked through the lessons.  Figure 7 

helped me to see that the use of the notebooks increased students’ positive perceptions 

about science learning.  
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Attitude Survey Results
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Figure 7.  Attitude Survey Results (N=11 high, 7 average, 5 low). 

The growth shown wasn’t nearly as dramatic as some of the other data I’ve shown you, 

but combined with student comments, I think the general attitude about science increased 

slightly.   

On this survey, students responded to questions by circling rarely, sometimes, or 

often.  The main statements were: 

I like learning science. 

Science is easy to learn. 

When we have science I learn new things. 

Writing about science helps me remember what I’ve learned. 

Then they explained their choice in a sentence or two beneath each question.   

In looking through these comments, I discovered an interesting trend.  At the beginning 

of the non treatment, many students chose rarely or sometimes when it came to their 

enjoyment of science.  The top reason given for this was too much writing. One student 
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sums it up with a comment on their survey that states they only like science sometimes  

“Because it has a lot of writing.”  Although we weren’t writing in our notebooks, I did 

have them give written responses to end of lesson questions.  Many students struggled 

with this at the beginning.  However, these same students changed that opinion as they 

practiced their writing skills, and received instruction on how to formulate their responses 

during the treatment portion of the research.  Their opinions of science then changed 

from rarely or sometimes liking it to sometimes or often.  One student’s comments on his 

attitude surveys that illustrate this pattern were: 

11/24/11 – Because we have to write a lot.  (Rarely like science.) 

4/20/12 – It’s easy for me now because the experiments help me write my 

thinking.  (Often like science.) 

The large amount of writing carried true for whether or not science was easy to 

learn as well.  In the beginning, students struggled, but by the end, they were more 

excited about the experiments and the writing had become a tool for learning vs. a source 

of frustration.  It often wasn’t even mentioned in their reasoning.  Two students’ 

comments on their attitude surveys illustrate this. 

4/20/12   Doing the investigations helps me do more writing and work like the 

spider plant investigation it helps me with more observations.  (Often science is 

easy for me.) 

4/20/12 – It is easy because I listen to directions.  And because I like writing.  It is 

easy for me to learn often because we’re writing in our notebooks.  It is also easy 

because we make sure everyone understands.  (Often science is easy for me.) 
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Another theme that emerged is the experiments students did.  Many commented 

on the experiments as a reason for liking science.  Those that listed specific experiments 

mentioned student designed experiments exclusively.  Throughout the treatment, there 

were two opportunities for this.  The first was the paper towel experiment I used for 

training them on how to write up an investigation.  The other was the plant experiment 

where they got to develop their own question as well as their own plan.  This excitement 

makes it very obvious that inquiry with kids is an important piece in their learning and 

enjoyment of science as a discipline.   

 The final question to explore was how science notebooks have impacted my 

teaching.  As you can see from the test scores, writing competencies, and student 

attitudes I described above, notebooks have made a positive impact on the students.  

They’ve done the same for me.  The Quick Writes and Think About It responses gave my 

teaching more direction.  I was able to better match my instruction to student needs, and I 

think that resulted in better understanding all around as was reflected in their test scores 

(See Figure 1 and 2).   

 There were a few outliers in the data.  The most surprising was my lower 

performing student group.  I did not expect their test scores and writing skills to improve 

so dramatically.  In fact, I expected them to remain low given the heavy work load of 

writing so much.  It was a pleasant surprise to see both test scores and writing success 

increase during the scope of the project. 

Another outlier was a student who consistently scored high and seemed to really 

enjoy the activities we did, but on her attitude survey stated that she didn’t really like 

science.  Her reasons were mainly topic based.  One of her comments said, “It’s not my 
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favorite because we write on the interwrite board and we don’t learn about stuff that’s 

alive.”   

The writing growth itself would stand alone as a reason to continue using 

notebooks.  The pride they have in having their own science notebooks is also something 

that helps them to maintain a positive attitude towards science in general.  An entry from 

my teaching journal reinforces this belief. 

You know, even if I don’t see a huge difference in test scores, the value of giving 

kids the opportunity to have their “own” science notebook makes this so 

worthwhile.  It also helps them to formulate questions and ideas that would not 

have come to my attention without the notebook experience.  Our discussions are 

so much richer, and kids are really starting to think more deeply about the science 

concepts we are studying.  In fact, they are often so much deeper, that I have to do 

research to address their ideas!   I will definitely have to keep taking science 

courses to build up my own background knowledge (teacher journal, 1-9-12).  

There was one negative factor that emerged throughout this process.  The time it 

took to use the notebooks was frustrating.  When I use them next year, I will not be quite 

as rigid in the format.  I will definitely spend a large amount of time on the investigation 

write-ups, especially on claims, evidence, and conclusions.  This really made my kids 

think deeply.  As one student puts it: 

I like learning science because it helps me learn new things.  Another reason is it 

makes me have more questions and I keep wanting them answered. 

An entry from my teaching journal supports this idea as well. 
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I can’t believe how rich their conclusion entries were as I read through them 

today.  I was not expecting them to be so able to express their thought processes 

and understandings this early.  Even though this isn’t an “official” notebook entry 

today, I can already see the conclusions section will help me to determine what 

understandings and misconceptions the kids have (teacher journal, 1-15-12). 

After analyzing all of the rich data I collected over the course of this research,  

I have shown that there was improvement in student understanding.  Student test scores 

went up, writing skills improves, and attitudes changed to a slightly more positive 

outlook.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 39 

INTERPRETATION AND CONCLUSION 

 The bulk of my research was intended to determine the impact that science 

notebooks would have on student science concept understanding.  The data shows that 

the notebooks do indeed support student science concept learning.  Class average test 

scores went up by 7% for the class in general. A sharp increase in performance was 

shown by my lowest achieving students who increased their test scores by 37% over the 

course of the project (See Figures 1 & 2).  

 I also wanted to find out what effect expository writing instruction would have on 

students’ written responses and investigation write-ups.  Would 2nd graders be able to 

understand how to write scientifically in a successful way?  Through the use of the 

writing prompts, training in restating questions, and multiple opportunities to practice, 

students showed improvement and success in their scientific writing skills.  At the end of 

the non treatment unit, students were only averaging 60% on their written responses.  

After initial writing instruction at the beginning of the treatment unit, that average 

jumped to 79% - a 19% increase.  In the end, the class was averaging 82% overall.   

Another issue I explored was the change in attitude towards science as a result of 

science notebook use.  In the beginning, students felt overwhelmed by the amount of 

writing this involved.  Many comments on their attitude surveys conveyed this 

frustration.  Yet as they received more instruction on how to write, they began to see the 

notebooks as a tool for understanding and became more focused on the investigations and 

knowledge they were learning.  As they felt more success with the writing, they 

recognized it as a helpful strategy in their overall comprehension of science concepts.  

Many even grew to like writing as a result. 
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The final question to be addressed was the impact science notebooks would have 

on my teaching.  As stated earlier in the data analysis section of this paper, the biggest 

benefit to my teaching was the assessment opportunities the notebooks provided.  In 

reading back through my journal entries and analyzing their written responses to end of 

lesson questions, I could clearly see the assessment benefits of having students keep 

science notebooks.  The claims and evidence portions of their investigation write up 

opportunities were helpful as well.  They helped me to see understanding as well as 

misconception which gave me direction for new teaching.  The following excerpt from a 

student’s plant experiment is an example of this. 

Claim #1:  It (sunscreen) doesn’t help a plant from becoming yellow. 

Evidence #1:  One leaf is yellow on the whole thing except the very top.  It is on 

the side a lot.  It’s also brown. 

Conclusion:  Sunscreen doesn’t help a plant from becoming yellow.  It doesn’t 

because it soaks it up and makes it droopy.  Also it makes it change color. 

This particular student’s writing helped me to understand that he was able to make 

careful observations and share some of his reasoning.  He understood that the sunscreen 

was actually destructive instead of protective.  However, I could see from his writing that 

he hadn’t considered the plant’s need of sunlight for a reason sunscreen would be 

harmful.  Right away we were able to discuss that idea.  Without this writing, I may not 

have stumbled across this misconception. 

 Writing opportunities and instruction related to the notebook are also significant 

teaching tools that I will maintain.  It was such a joy to look back at student responses 

from the beginning of the research to the end and see their writing development.  One of 
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the things I had mentioned in the introduction of this study was that time is always a 

factor that hinders science instruction in my classroom.   The use of the notebooks has 

shown me that I can accomplish many of the writing goals I have for students in this 

setting.  Next year I will be decreasing the amount of daily writing time and increasing 

the science minutes because this study has shown me that I can accomplish the same 

goals through science instruction.  

So, what does all this mean for the science instruction I will use in my classroom?  

Because test scores improved, writing skills blossomed, attitude towards science were 

more favorable, and my ability to assess students became richer, the science notebook 

will remain a teaching technique and learning tool in my classroom in the years to come. 

At the conclusion of my research, I was left with a few questions I’d like to 

explore in the future.  One of my frustrations with the notebooks was the time it took to 

complete them.  I felt like I taught less science topics because of being so particular about 

the kids writing up investigations, answering Think About It questions, and keeping their 

notes organized.  Will I get the same results on test scores and writing skills next year 

when I’m not so intensely focused on data collection and analysis?  

Another question that arose from this work was whether or not the science tests 

from the Harcourt Science 2002 series that I use were difficult enough for my students.  

If I develop different performance assessments would they challenge my students more? 

Though I won’t research these questions quite as intensely as I have done for this 

project, I will definitely be using this year’s data to compare with student work next year. 

Does this research hold true for every class I teach?  It will be an interesting comparison 

due to the fact that the class coming up has many students with challenging behaviors and 
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learning issues.  Will this notebook technique work for a class that has a larger 

percentage of lower performing students? 

In closure, I have a few tips for teachers who want to give science notebooks a try 

in lower elementary classrooms.  The first tip is to model, model, and model.  Lower 

elementary students take a long time to complete writing activities, and when you are 

asking them to write about their thinking in science it can be intimidating.  The more 

modeling, and the more practice they get, the better results you’ll see.  Figures 6a and 6b 

illustrate the positive changes that came about after writing instruction began during the 

treatment, especially for the lower and average performing students. 

Another tip is to use the vocabulary word because whenever you ask students to 

write in their student notebooks.  I think this will happen because……….  Younger 

elementary students have reasons for what they think, but are not always used to 

articulating them.  The word because was a life saver for me this year.  A side benefit is 

that they start applying that word to other writing responses in different curriculum areas, 

and you see the quality of their writing improve all around. 

One final suggestion is to think very carefully about the type of notebook you 

want to use with your students.  I’ve tried composition journals as well as binders with 

loose leaf paper.  The journals are nice because the pages stay together.  They are also 

small and easy for students to carry around and to store.  The disadvantage is the inability 

to add notes for previous topics in an organized way.  You’ll find yourself and the 

students referring back to prior topics, but if the notes are in different places in the 

journal, it can be a trial for everyone.  The binders work well in allowing that 

organization piece to happen.  If students want to add to a topic, they can just clip the 
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new information in the appropriate place in their binders.  However the biggest 

disadvantage is the holes on the pages tear out easily.  It can also be a real challenge for 

students to clip and unclip the binder rings.   

I sincerely hope that you will try notebooks with your students.  They can be a lot 

of work, but the research I’ve conducted in my classroom has convinced me they are 

worth the effort.  A 37% increase in the span of four tests for my lowest performing 

students is evidence enough that there is value in science notebooks in the lower 

elementary classroom. 
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VALUE 

 Though there aren’t many studies I’ve found that directly relate to younger 

elementary students and their use of science notebooks, I have learned their value in my 

classroom through my own research.  This experience has been the most difficult and 

most worthwhile endeavor I’ve undertaken in my professional life.   

 I started out in search of the impact of student science notebook use, but the 

experience in assessing, data analysis, and research has made me a better teacher all 

around.  I’ve used the analysis techniques I’ve learned in my other subject areas and it 

has given me a much stronger picture of student strengths and needs.  They are learning 

more in all academic areas because I chose to take on this project.  I will never forget this 

incredible learning opportunity. 

 In future years, I will continue to use science notebooks.  The strongest 

component will be the investigation write ups.  The conceptual understanding I can view 

based on student responses in the claims and evidence portion of these write ups is 

invaluable.  While it may take more time than I would like some days, it is well worth the 

effort in the sense that it informs my teaching and solidifies concepts for students.  I can’t 

glean that kind of information from multiple choice tests. 

 I will also continue to use Think About It written responses.  This information 

helps me to quickly assess student understanding on a lesson by lesson basis.  This also 

serves as a helpful tool to the students who can keep these in their notebooks for 

reference. 

 In addition to the student notebooks, I’ve become an even more avid supporter of 

teaching science through inquiry. The kids come alive and do deep thinking about science 
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concepts when they are in the midst of doing their own research.  Their survey responses, 

and interview answers reflect that excitement. This project has allowed me to feel some 

of what they feel as they discover new ideas through their questions and experiments.  

The pride and excitement that shines on their faces as they do science inquiry is priceless.  

I very much wish I had been afforded the opportunity to learn science this way when I 

was a younger student.  I can see how much it inspires my students today, and I sincerely 

hope it will continue throughout their educational years.  

 In conclusion, the value of this project has been three fold; I have become a more 

effective teacher, students better understand science concepts, and student writing skills 

have vastly improved.  What can be of more value than that?   
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Attitude Survey for Non-Treatment Cycles 
 

Participation in this research is voluntary and participation or non-
participation will not affect a student’s grades or class standing in any way. 

 
Name________________________ 

 
Date________________________ 

 
Directions:  Read each sentence.  Circle the face that 
tells how you feel about each sentence.  Write your 
reasons for your responses.  
 
 

                                                    
           Rarely                Sometimes                  Often    
 
 

1.  I like learning science. 
 

                                                    
 

 Give reasons for your answer: 
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2. Science is easy for me to learn. 

 

                                                    
 

Give reasons for your answer, and tell why it might 
be easy for you to learn: 
 
 
 
 
 
 

 
3. When we have science I learn new things. 

 

                                                    
 

If you chose sometimes or often, please share an 
example of something new you have learned this 
year. 
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4. Writing about science helps me remember what 

I’ve learned. 
 

                                                    
 
 

5. What is it about science that would help you learn 
a lot? 
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Attitude Survey for Treatment Cycles 
 

Participation in this research is voluntary and participation or non-
participation will not affect a student’s grades or class standing in any way. 

 
Name________________________ 

 
Date________________________ 

 
Directions:  Read each sentence.  Circle the face that 
tells how you feel about each sentence.  Write your 
reasons for your responses.  
 
 

                                                    
           Rarely                Sometimes                  Often    
 
 

1.  I like learning science. 
 

                                                    
 

 Give reasons for your answer: 
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2. Science is easy for me to learn. 

 

                                                    
 

Give reasons for your answer, and tell why it might 
be easy for you to learn: 
 
 
 
 
 
 

 
3. When we have science I learn new things. 

 

                                                    
 

If you chose sometimes or often, please share an 
example of something new you have learned this 
year. 
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4. Writing about science helps me remember what 
I’ve learned. 

 

                                                    
 
 

5. What is it about science that would help you learn 
a lot? 

 
 
 
 
 

6. Using a science notebook helps me understand 
science. 

 

                                                    
 

 Give reasons for your choice: 
 
 
 
 

7. Have you ever used a notebook before? 
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8.  Circle any parts of the notebook that help you learn 
best. Put a “1” by the most important item. 

 
Contents  
Notes 
Investigation Write-ups     

Question 
Prediction     
Plan      
Observations (Data, Charts, Graphs, Drawings, illustrations)      
Claims and Evidence      
Conclusion      
Reflection                

Writing Prompts      
Glossary 
 
 

9.  Circle any parts of the notebook that help you learn 
the least: 

 
Contents  
Notes 
Investigation Write-ups     

Question 
Prediction     
Plan      
Observations (Data, Charts, Graphs, Drawings, illustrations)      
Claims and Evidence      
Conclusion      
Reflection           

Writing Prompts      
Glossary 
 

10.   When we have writing lessons, it helps me write 
my notebook entries better. 
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11.  I like using a Science notebook. 

                                                    
Give reasons for your answer. 
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WRITING RUBRIC 
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Writing Response Rubric 
 

This Rubric will be used to evaluate the quality of written responses to 
science lesson assessment questions. 
 
4 

 Student answers question completely. 
 The writing is very well organized. 
 The writing helps me to understand the student’s reasoning very well. 
 Student uses helpful examples to support their ideas. 
 Student uses appropriate scientific vocabulary in the response. 
 Student uses detailed diagrams, drawings, charts, etc. when 

appropriate. 
 
 
 
3 

 Student answers question adequately. 
 The writing is adequately organized. 
 The writing helps me to understand the student’s reasoning 

adequately. 
 Student may or may not use examples that are helpful in supporting 

their ideas. 
 Student uses appropriate vocabulary, but it may not contain scientific 

words pertaining to the topic. 
 Student attempts to use diagrams, drawings, charts, etc. when 

appropriate, but may not be highly detailed. 
 
2 

 Student attempts, but does not fully answer the question. 
 The writing is not well organized. 
 The writing does not help me to understand the student’s reasoning 

very well. 
 Student does not use examples that are helpful in supporting their 

ideas. 
 Student does not use scientific vocabulary, and may use vocabulary 

that does not pertain to the topic. 
 Student does not use diagrams, drawings, charts, etc., or if they are 

used, they do not support the student’s reasoning.  
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1 
 Student provides an incorrect response. 
 The writing is not organized and is hard to follow. 
 The writing shows a lack of understanding about the concept. 
 Student uses no examples to support their ideas. 
 Student does not use vocabulary appropriately, and no scientific 

vocabulary is used. 
 Student does not use diagrams, drawings, charts, etc. 

 
0 

 Student does not answer question at all. 
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Interview Questions for Treatment 
 

1.  How did you feel about science in 1st grade?   What were some things you liked 
about it?  What are some things you didn’t like? 

 
2.  How do you feel about science this year?  What are some things you like about 

it?  What are some things you don’t like about it?  Give me reasons for each thing. 
 

3. What helps you to learn science the best?  Experiments?  Reading in the text 
book?  Writing about what you’ve learned?  Explain your reasons. 

 
4. How well do you feel you understand the ideas we’re learning in science this 

year?  What would help you understand better? 
  
5. Do you like writing answers to the Think About It questions after each lesson?  

Do you think writing helps you remember what you’ve learned?  Does it help you 
learn the science ideas better? 

 
6. Let’s talk about the science notebook for awhile.  Do you enjoy using the 

notebook?  Can you explain why? 
 

7. How often do you look back in your notebook to reread things you’ve written?  
Does it help you to remember your ideas?  Do you think after you’ve written in 
your notebook it helps you to answer test questions better? 

 
8. How useful is the Table of Contents?  Do you ever use it to help you find a 

specific investigation in your notebook? 
 

9. When you write up your investigations, which components help you understand 
or remember what’s happening the best?  (Question, Prediction, Plan, 
Observations, Claims and Evidence, Conclusion, Reflection)   

 
10. How often do you use your glossary?  Do you ever use it to help you when you 

write your answers to the Think About It questions?  Do you use it to help you 
remember what words mean?  How to spell them? 

 
11. Do you have anything else you would like to tell me about your experiences with 

science?  This year?  In the past?   
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Chapter Test Example  
(Jones, Robert M., McLeod, Krockover, Frank, Lang, Valenta, & Van Deman (2002).           
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Teacher Journal Guiding Questions 
 
What is the impact of science notebooks on students’ science concept 
understanding?  
 
 
What components of the notebook are most helpful to student understanding? 
 
 
How will the use of science notebooks impact my teaching? 
 
What impact will expository science writing instruction have on student notebook 
entries? 
 
How do science notebooks affect student attitudes about science? 
 
Other comments: 
 
 
 
After each lesson, I will use these questions to make specific entries about my thoughts 
about the successes and failures of the lesson.  When the non-treatment and treatment is 
concluded, I will look for patterns in my responses that will contribute to my 
understanding of how science notebooks impact student science understanding, my 
teaching, and their attitudes about science. 
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Quick Write 

Participation in this research is voluntary and participation or non-
participation will not affect a student’s grades or class standing in any way. 

 
 

Name_____________________ 
 

Date_____________________ 
 
 

During the next five minutes, write down everything you can think of that you’ve learned 
about  ___________________________  . 
                  ( student writes in concept currently studying) 
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INVESTIGATION WRITE UP TEMPLATE 
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INVESTIGATION:________________________________ 

DATE:__________________________________________ 

QUESTION:_____________________________________

________________________________________________

________________________________________________ 

PREDICTION: 

I think _________________________________________ 

________________________________________________

____________________ because __________________ 

________________________________________________

________________________________________________

______________________________________________. 
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PLAN: 

1. ___________________________________________

__________________________________________. 

2. ___________________________________________

__________________________________________. 

3. ___________________________________________

__________________________________________. 

4. ___________________________________________

__________________________________________. 

5. ___________________________________________

__________________________________________. 

6. ___________________________________________

__________________________________________. 

7. __________________________________________. 
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OBSERVATIONS: 
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CLAIMS AND EVIDENCE: 

Claim #1: ______________________________________ 

_______________________________________________. 

 Evidence #1:  ______________________________ 

________________________________________________

________________________________________________

_______________________________________________. 

Claim #2: ______________________________________ 

_______________________________________________. 

 Evidence #2:  ______________________________ 

________________________________________________

________________________________________________

_______________________________________________. 
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Claim #3: ______________________________________ 

_______________________________________________. 

 Evidence #3:  ______________________________ 

________________________________________________

________________________________________________

_______________________________________________. 
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CONCLUSION:  _________________________________ 

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________ 

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________ 
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REFLECTION:  ___________________________________ 

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________ 

________________________________________________

________________________________________________

________________________________________________

________________________________________________

________________________________________________ 

 
 


