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ABSTRACT 

 

 Implementation of interactive science notebooks using an inquiry approach into 
elementary classrooms was the topic of this research project.  The term interactive comes 
from the interaction that occurs when using the notebooks with peers and instructor.  Two 
groups of second grade students were used to conduct the research.  Units on the topics of 
matter and weather were taught to each group.  One group was taught using science 
notebooks receiving inquiry based instruction, while the other class was taught using a 
lecture format without the use of science notebooks.  The research concluded that 
students who used science notebooks with inquiry instruction showed greater gains than 
those who did not. 
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INTRODUCTION AND BACKGROUND 

 

Jefferson Elementary School is located in Helena, Montana School District #1.  

Helena, the state capital, is located in the western part of Montana and is the county seat 

of Lewis and Clark County.  The 2011 census report put Helena’s population at 28,180 

(Bureau, 2011).  Jefferson is an elementary school within the city limits of Helena and is 

a K-5 school.  Student enrollment at Jefferson is around 265 students each year with 12 

full-time teachers.  The majority of the students at Jefferson are Caucasian with our 

school’s poverty level at 30%, which is the highest it has ever been (Carter-Scanlon, 

2012).  Jefferson is well known for its arts program, and we believe that art education is 

the foundation for learning in all subject areas.     

 I began my teaching career at Jefferson in 2005 at the kindergarten level and 

looped up with a group of students through second grade.  At the end of that year, I was 

able to stay at the second grade level and that is where I am today.  I had 20 students in 

my second grade class this past school year.  All of the students in my class were 

Caucasian, and three of those students were identified as learning disabled as well as 

qualified for speech and language services.   

In 2008 I was introduced to our district science coach, Mary Larsen.  Mary began 

my passion for inquiry based teaching in science and got me started on my graduate 

degree through Montana State University.  Up until that point in my career, I never had 

much of an interest in science.  Inquiry really opened my eyes to how exciting learning 

science could be.  When deciding upon a research project I knew I wanted it to revolve 
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around inquiry instruction in some way.  I saw firsthand how excited students were about 

their learning when taught with this approach, and I wanted to continue that enthusiasm 

within my classroom and show the effects it had on their attitudes and content 

knowledge.   

I was impressed one day when I was observing a science classroom that 

implemented interactive science notebooks into their daily routine.  Students seemed to 

take ownership in their learning and were able to have an ongoing rich dialogue with 

their instructor.  Everyone in the classroom appeared excited and engaged with this 

process.  At this point, I decided that I wanted to introduce interactive science notebooks 

and inquiry into my daily science routine too.      

The purpose of this research was to investigate how using science notebooks and 

inquiry in an elementary science classroom would affect students’ overall attitude and 

content knowledge in the subject.  The students who participated in this research were all 

second grade students, and a treatment/non-treatment design was employed.  My students 

were instructed with the incorporation of interactive science notebooks using an inquiry 

approach, while the non-treatment class was taught using a lecture only format without 

the use of notebooks. In terms of science content, two of the same units, matter and 

weather, were taught to both classrooms.   

The focus question that guided the research for this study was: How will 

implementing interactive science notebooks and inquiry into an elementary classroom 

affect students’ attitudes towards science as well as content knowledge learned? 
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CONCEPTUAL FRAMEWORK 

 

 Teaching in a manner that connects students to real world experiences while 

providing adequate learning is an ongoing challenge for elementary teachers.  Scientific 

inquiry refers to the abilities students should develop to be able to design and conduct 

scientific investigations and to the understandings they should gain about the nature of 

scientific inquiry (Dow et al., 2000).  Secondly, scientific inquiry refers to the teaching 

and learning strategies that enable scientific concepts to be mastered through 

investigations (Newman et al., 2004). Inquiry-based instruction motivates students by 

using hands-on activities to stimulate students’ abilities to comprehend subject matter.   

In order to implement inquiry learning adequately, it is necessary to have a sound 

understanding of the concept.  Inquiry teaching gives all students the problem-solving, 

communication and thinking skills they need to be effective workers and citizens in the 

21st century.  Inquiry-based instruction increases students’ interest in learning new skills 

while helping them retain what they have already learned and internalizing lifelong 

learning skills.  This instruction also reflects the problem-based approach used in the 

workplace.  Many of the 21st century skills, including critical thinking, problem solving 

and collaboration are all promoted through the inquiry teaching technique.  Students gain 

knowledge by actively thinking, organizing and integrating information with what they 

already know.  Inquiry is a multifaceted activity that involves making observations, 

posing questions, planning investigations, gathering, analyzing and interpreting data and 

communicating results (Dow et al., 2000).  As mentioned in the National Science 
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Education Standards (2000), a guide for teaching and learning, the term “inquiry” is used 

in two different ways.  Inquiry is referred to as the abilities students should develop in 

order to be able to design and conduct scientific investigations and to the understandings 

they should have about the nature of scientific inquiry.  In order to be able to design and 

conduct scientific investigations and understand the philosophy around scientific inquiry, 

certain abilities need to be developed.  Inquiry is also defined as the learning strategies 

and teaching that enable scientific concepts to be mastered through investigations (Dow 

et al., 2000).  The reported and anticipated positive effect of inquiry-based learning will 

occur only after a clear understanding of the concept is obtained (Minner, 2010). 

 In order to comprehend the value of inquiry-based learning, it is necessary to 

examine and understand associated problems that may occur.  Even though these may 

suggest a negative connotation about the strategy, recognition of these dilemmas can 

have an overall positive outcome.  Identified dilemmas include varying definitions of 

inquiry, the struggle to provide sufficient inquiry-based science-learning experiences, 

perceived time constraints, determining how much course time should be slated for 

science instruction versus pedagogy instruction, instructors' and students' lack of inquiry-

based learning experiences, grade versus trust issues, and students' science phobia 

(Newman et al., 2004).  Another drawback is the fact that the inquiry approach requires 

additional time on the part of the teacher.  The conflict between sciences as inquiry 

versus teaching inquiry is factored into the design and development of the approach.  

Students’ attitudes and beliefs towards learning are based primarily on the traditional 

learning that takes place in the majority of classrooms.  Historically, students have 
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learned to anticipate grades and traditional teaching methods as their guide to learning.  

These must be addressed if educators are going to move toward inquiry teaching 

(Newman, 2004).  

 The subjectivity component of science inquiry makes it difficult to establish an 

acceptable way to measure success.  With this said, it appears that the data are continuing 

to be gathered to support inquiry learning.  Instructors who teach this way require strong 

content knowledge as well as other, more specific, attributes in order to be successful in 

the implementation of inquiry-orientated instructional strategies (Smith, 2007).  

 Special training and professional development opportunities will provide much to 

enhance the overall success and effectiveness of inquiry learning in the science 

classroom.  It is critical that special attention be directed to these teacher related issues in 

order to enhance the credibility and acceptance demanded to sustain the method.  

Otherwise, it is suggested that the introduction might be counterproductive (Smith, 2007).  

 Inquiry science allows students to learn concepts and have a better understanding 

of real world issues rather than simply responding with the “right” response.  They can 

then construct their own understanding of scientific findings that expand the scope of 

their understanding as well as specific issue response (Morrison, 2007). 

Implementing and designing inquiry instruction can be challenging, yet it is critical in 

developing a workable model with positive outcomes.  According to Minner & Levy 

(2010), there are four levels of inquiry instruction that include confirmation, structured, 

guided and open inquiry.  Confirmation inquiry is when students are provided with the 

question and method where the results are known in advance.  Structured inquiry is when 
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students are also given a question and method.  The task is to generate an answer that is 

supported by the evidence gathered in the process.  In guided inquiry, students are given 

only the research question and the task is to design the procedure and to test the question 

and the resulting explanations.  The final of the four types of inquiry is open inquiry.  In 

open inquiry, students ask questions, design procedures for carrying out inquiry and 

communicate their findings. 

 Students may have difficulty in designing and carrying out their investigation.  

This is particularly relevant to elementary age students.  They need extensive practice to 

progress from the low level structured inquiry to the high level open inquiry.  The many 

levels of inquiry the students have available allow many opportunities to develop their 

deeper scientific thinking (Banch & Bell, 2008). 

 The literature suggests that inquiry responds to a conglomeration of critical 

learning issues that are not taken into consideration in traditional teaching.  Not only does 

inquiry provide a deeper understanding of scientific fact, it also allows students to 

understand real world application.  Inquiry further takes into consideration the constant 

changing that takes place in our world which allows for a current teaching curriculum 

(Minner & Levy, 2010). 

 Science notebooks are an integral piece of the inquiry science instruction 

approach and can be used at the four levels of inquiry: confirmation, structured, guided, 

and open.  According to How Students Learn:  Science in the Classroom (Donovan & 

Bransford, 2005), science instruction should elicit and address students’ prior conceptions 

of scientific phenomena, help students build deep understandings of science subject 
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matter and of scientific inquiry, and help students monitor and take control of their own 

learning.  Thoughtful use of interactive science notebooks can assist in meeting all three 

of these recommendations.  By using science notebooks teachers can help students 

develop the reasoning skills that are essential for inquiry based learning.  This includes 

the formulation of scientific explanations from evidence, analysis of various types of 

scientific data and the formulation of conclusions based upon relevant evidence.  Science 

notebooks eventually become a thinking tool for students as well as an excellent ongoing 

assessment and feedback tool for teachers.  This tool is used by students during their 

science experiences, investigations and in cooperative group learning with peers.  It is 

used for reflections and for making their own meaning of the science content being 

studied.   Science notebooks provide opportunities for students to develop a deeper 

conceptual understanding of science as well as the integration of language arts, reading, 

and mathematics which are the focus in many classrooms (Klentschy, 2008). 

 Researchers have found specific evidence of how interactive notebooks promote 

student learning and increase achievement.  Science notebooks expose students’ thinking, 

providing important insights about student understandings and serving as formative 

assessment tools as well as giving students many opportunities to develop and enhance 

students’ writing skills (Hargrove & Nesbit, 2003; Gilbert & Kotelmand, 2005).  Students 

thinking and making meaning from science instruction through science notebook use has 

resulted in elevated student achievement in science as well as in reading and writing.  

Carefully designed writing prompts in science instruction may enhance student science 

content understanding for standards based instructional units.  Communication is a major 
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component of the inquiry process.  Student notebooks allow students to reflect on their 

own ideas and beliefs as well as to apply language skills.  Decision-making and problem-

solving skills are developed as students learn to collect and organize information as well 

as applying and testing new ideas (Klentschy, 2008).  The use of student science 

notebooks in class discussions helps students construct meaning of science phenomena.  

Writing is an important tool for transforming claims and evidence into knowledge that is 

more coherent and structured and appears to enhance the retention of science learning 

over time (Rivard & Straw, 2000).  Notebooks can also facilitate communication with 

parents and can be used to provide them with evidence of student growth (Hargrove & 

Nesbit, 2003; Young, 2003). 

 

METHODOLOGY 

 

 The treatment for my project was the implementation of science notebooks with 

an inquiry teaching approach in my second grade classroom.  These notebooks were used 

to encourage reflections, to enhance learning on science content and to create positive 

attitudes toward science.  Forty second grade students were involved in my research with 

a treatment/non-treatment design.  The treatment group, (n = 20), were instructed with 

the incorporation of interactive science notebooks using an inquiry approach, while the 

non-treatment group, (n = 20), were taught without the use of science notebooks using a 

traditional lecture only format to deliver information. In terms of science content, the 

same units, matter and weather, were taught to both classrooms.   
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 For comparison purposes within each class, I categorized students into 

performance groups based on academic performance in quarter two of the school year.  In 

the treatment group, ten students were in the high performance group scoring an average 

of  86% - 100% in core subjects, six students fell into the average performance group 

with a 71% - 85% average in core subject and four students were placed in the low 

performance group scoring a 70% or lower in the core subject areas second quarter.  The 

breakdown in the non-treatment group was as follows: twelve students had a high 

performance average, four students were average performing, and four students were 

listed as low performing. 

 The intervention for this study was implemented in two phases.  In the first phase, 

I taught two science units on matter and weather in a traditional lecture format to the non-

treatment group (n = 20).  This non-treatment group was a second grade class in our 

school, and instruction had not included the use of science notebooks at any point in the 

study.  Prior to the units instruction, a pre-test was administered to the whole group.  At 

the completion of each unit, the non-treatment students were given a summative 

assessment testing content knowledge that was identical to the pre-test.  I worked with 

this second grade class for science three times a week for 45 minutes and took 2 weeks to 

teach each unit of study.   By doing this without the use of notebooks and inquiry, I was 

able to compare the effects these components had on content knowledge, and student 

attitudes. 

The second phase of the study began by introducing science notebooks to the 

treatment group (n = 20).  I did this by showing some examples of what science 
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notebooks should look like and how they were used effectively.  We then had a 

discussion around their purpose, and I explained why they were going to be important 

throughout our science study and how we would be using them on a daily basis.     

Each student had his or her own science notebook with an understanding as to 

how it would be used.  Special emphasis was on instructing students how to collect and 

organize data, how to record any questions they had, and how to complete the daily 

science prompt before instruction.  Students were encouraged to discuss and share their 

notebook writing with each other to help foster ownership of their thoughts and opinion, 

as well as to provide me with their understanding and opinions of the process. 

Once students had been given the introduction on using science notebooks, a 

simple task was presented that allowed them to practice the notebook entry technique. I 

started this task with a science prompt.  The prompt was, “What kind of jobs do scientists 

do?”  After discussing student’s responses to the prompt we elaborated more on this idea 

and came up with more answers.  Students then were allowed to go back in their 

notebooks to expand their answers.  I showed them additional notebooking procedures 

such as how to interact with me through the notebooks.  This could be done by writing a 

question on the daily entry page.  Each student was then required to write a question 

which I responded to in writing for them to see the next day.  One student asked, “Are 

teachers’ scientists?”  This task was associated with a previously learned science concept 

so learning actual science material did not interfere with the entry practice.  I recorded 

informal observations in my teacher journal throughout the task.  Notebooks were 

reviewed on a daily basis to check for understanding.  
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  After I felt my students had an understanding of how these notebooks would be 

used, I taught the same two units on matter and weather that the other second grade class 

was taught using an inquiry approach.  As with the non-treatment group, I began each 

unit with a pre-test and concluded with the identical post-test.  I took two weeks to teach 

these units with the treatment group as well.  Keeping the time frame consistent with both 

groups assured me that one class was not getting more instruction on the material then the 

other.  Although two different groups of students were used in my research, I was able to 

see how using interactive notebooks with inquiry instruction during science affected 

students’ learning and attitudes. 

 

Research Methods 

 

 To find answers to my research questions, I came up with several measurement 

tools to guide me in understanding the impact science notebooks would have on content 

knowledge and attitude (Table 1).  The research methodology for this project received an 

exemption by Montana State University’s Institutional Review Board and compliance for 

working with human subjects was maintained.  
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Table 1 
Data Triangulation Matrix 
 
Research Questions Data Source 1 Data Source  2 Data Source 3 

How do interactive 
science notebooks 
impact positive 
attitudes towards 
science? 

Pre/post Student 
perception survey 

Pre/post perception 
interviews 

Teacher journal 

How do interactive 
science notebooks 
increase mastery of 
content knowledge 
on selected units? 

Pre/post unit tests Teacher journal Pre/post perception 
interviews 

 

Student Attitude Surveys, modeled after student attitude surveys designed by 

Irene Grimberg within the SILC program (Science Inquiry Learning in the Classroom-

MSP grant), were administrated before and after the treatment (Appendix A).  This 

attitude survey was designed to gather information in regards to how students felt they 

were prepared for science class, what they felt their ability to be successful in science 

was, and their current level of interest.  I compared the pre and post-test surveys from 

both groups individually as well as collectively to see if there were any shifts in students’ 

opinions when science notebooks and inquiry were implemented. On this survey, 

students answered three questions by checking either yes, sometimes, or no.  These 

questions were: I enjoy science, Science is useful in everyday life and I am good at 

science.  A point value was given to each response.  Yes answers were each worth 3 

points, sometimes were worth 2 points and 1 point was given to no responses.  The 

highest score each class could receive on the assessment was 60 points.   
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 I used Student Perception Interviews formulated by me based on information I 

wanted to know about the students (Appendix B).  These interviews took place before 

and after the research.  Students from both the treatment and non-treatment group were 

selected to be interviewed.  I chose six students from each class to partake in the pre and 

post-interviews. Two students were selected from the low performance group, two 

students were selected from the average performance group, and two students were 

selected from the high performance group.  This allowed for a mixture of ability levels to 

parttake in the interviews.  Some of the questions had a correlation to the Student 

Attitude Survey (Appendix B).  These interviews helped me gather information on the 

students’ perceptions about their own personal ability to succeed in science.  It also 

revealed what their interest in science was and how they felt about the organization of the 

science class.  The interviews were videotaped and later transcribed to help identify 

common themes that occurred.  Six index cards per student were used to record key 

words given during the interview for every question.  Responses were then placed into 

groups to reveal common themes.  I also recorded outlying responses that were given.  

When analyzing the pre and post-interviews, I compared the responses to see if there 

were any changes in student perceptions regarding science. 

 Types of Matter and Weather Wise (Appendix C & D) were the pre- and post-test 

assessments students took on the two units studied.  These assessments included 

vocabulary and other unit related data to determine each student’s level of understanding 

pre and post instruction on matter and weather.  Students were allowed to use their 

science notebooks to review for preparing for the tests.  In the non-treatment group, 
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students were allowed to use the text book for review in preparation for the tests.  The 

student assessments were important tools because it allowed me to document student 

growth.  The tests were analyzed to see differences between the treatment and non-

treatment groups. 

 One of the tools that I found to be most beneficial was the teacher journal I kept.  

Throughout the research period, entries were made three times per week.  The purpose of 

this journal was to record observations, reflections, ideas, questions and goals that may 

have come up during that day’s lesson.  Regular review of this recorded information 

allowed me to make adjustments, modifications and reflections based on my 

interpretation of the entries.  This also helped allow me to better understand student 

behaviors and performance.  It assisted me in making a final assessment of the overall 

effectiveness of science notebooks and inquiry in a more global manner.     

I applied data triangulation to increase the overall reliability and validity of these 

measurement tools.  Each of these tools helped me determine the overall effectiveness 

student notebooks and inquiry had on student learning and attitudes.  In Table 1, a 

description of the three sources for the triangulation is displayed. 

 

DATA AND ANALYSIS 

 

Data analysis took place over a several week period. During this time, I examined 

the data from the treatment group and non-treatment group independently and 

collectively.  The treatment group revealed an average score increase from 66% to 89% 
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on the matter unit assessment.  The non-treatmentgroup tests revealed a beginning pre-

test score of 66% to a post-test score of 71% (Figure 1). 

 

Figure 1. Test averages, matter, (n = 40). 

 Looking at data collected on the weather assessment, the treatment group showed 

a greater increase in scores then the non-treatment group.  The non-treatment group 

scored 72% on the pre-test and improved to an 84% on the post-test showing a 12% 

improvement.  The treatment group scored an average of 76% on the pre-test and a 91% 

on the post-test improving by 15% (Figure 2). 
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Figure 2. Test averages, weather, (n = 40). 

 All students showed gains in their academic achievements.  However, a greater 

increase was seen in the treatment group.  Further, when reviewing the data in regards to 

the treatment group, the lower performing students made the greatest gains.  On the 

weather assessment a 21% improvement was made from the pre- to post- test and on the 

matter assessment there was a 26% improvement.  The average performance group 

showed a 6% increase in the weather pre to post test and a 12% gain in the matter pre- to 

post -test.  The high performance group had a 12% gain in the first pre- and post -test and 

a 16% gain in the second test taken (Figure 3).   
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Figure 3.  Performance group test averages, treatment group, (n = 20). 

 The lower performance group showed an overall increase of 33% with their initial 

low being 50% and the high being 83%.  A comparison of the non-treatment group 

showed that although they increased their scores, it was not as dramatic (Figure 4). 
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Figure 4. Performance group test averages, non-treatment group, (n = 20). 

 In addition to the quantitative data collected via the surveys and pre- and post-

content tests, several qualitative data sources were also collected. Interviews with 

students in both groups revealed that the students keeping the notebooks seemed to 

understand the information covered more clearly because there was more depth to the 

topic covered.  Students were encouraged to look up troublesome spelling words.  While 

doing so, they found pictures or other information that appeared to add to their 

understanding of the topic. One student reported, “Science seems to make more sense 

when you have to write it down than when you just tell us.”  One of the students in the 

lower ability groups stated, “I like using the journal because it makes me feel smart, like 

my big brother.”  Another shared, “Writing things down seems to lock information in my 

brain.” 
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The students in the treatment group all reported it helped them to remember 

science concepts and vocabulary by writing them down, and they could look at their 

notebooks when they forgot information. A student stated, “I wish we could use 

notebooks in all subjects, I think I would understand better.”  A girl in class said, “I feel 

less frustrated when I am able to look into my notebook to remember things I have 

forgotten.”   

Another finding for the notebook analysis was that the treatment group seemed to 

improve the quality of what they put into their science notebooks during the study.  Their 

sentences were becoming more complete and meaningful.  “The 3 types of matter we 

learned about in this unit are solids, liquids and gasses.” This was a sentence one of my 

students in the low performance group wrote in his science notebook.  Only a couple of 

weeks earlier he wrote, “A ball is hard.” when asked to describe a solid.  “Matter can be 

changed into different forms by applying heat or pressure.” This sentence was recorded in 

a high performance student’s notebook.  I saw improvements in their writing skills and 

they began to show ownership and pride in their notebooks.   

 To determine student’s attitudes about science, I asked both groups to complete 

an attitude survey before and after the project.  One question asked was if students 

enjoyed science.  When the treatment group was asked if they enjoyed science in the pre-

survey, they responded with 70% of students saying yes, 30% said sometimes, and 0% 

said no. After the project, in the treatment group, 75% said yes, 25% said sometimes, and 

0% responded no.  The non-treatment group did not show a shift of attitude towards 

science from the start of the research to the completion. 
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Within the Student Attitude Survey, a point value was assigned to each response.  

Yes responses received three points, sometimes responses received two points, and no 

responses received no points.  When reviewing over the scores from the pre-surveys, both 

groups displayed a mode of 2.  This showed the majority of responses given were 

sometimes.  The post-test survey revealed there was no shift in attitude in the non-

treatment group.  However, in the treatment group the mode shifted to 3 revealing the 

majority of answers were yes.   

Data showed that the treatment groups overall attitude towards learning science 

increased greater than that of the non-treatment group.  I asked a student from the 

treatment group why he marked yes when asked if he liked science and he stated, “I like 

learning a lot in science because it makes me feel like a scientist and that’s what I want to 

be when I grow up.”  Another comment from this group was, “Science is interesting 

because it is everywhere around us.”   

 

INTERPRETATION AND CONCLUSIONS 

 

The data resulting from the project were all quite positive and reinforced my 

belief that I am able to be more efficient in positively influencing my students in the area 

of academics.  Using an interactive notebook with an inquiry teaching style allows a 

student to think, record data and observations, and reflect just as professional scientists 

do (Young, 2003).   Additionally, it gave me data to support the desire to make 

adjustments in the manner in which I perform my teaching. Although a t-test was not 
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used for statistical analysis in this investigation, future research might include this 

technique in order to determine if the observed results can be considered statistically 

significant.    

An examination of the data from the project demonstrated that notebook use and 

inquiry in this class did support science concept learning.  Pre and post-testing revealed 

that the treatment class scores did show a greater increase in science content knowledge 

than in the non-treatment group.  I found that my predicted outcomes of the project were 

pretty well met in a general sense.  I was somewhat surprised at the ease in which the 

treatment group acclimated to the science notebook method.  This was most likely due to 

the fact that it was not a “new” experience to them in that we have used journals in 

writing throughout the year.   

I did discover that it is really quite difficult for students to transpose thought to 

well-organized and meaningful statements on paper.  This improved throughout the 

duration of the project, and I feel that it will become a skill that improves throughout 

their educational future.  According to Gilbert and Kotelman (2005), notebooks offer 

numerous opportunities to develop and enhance students’ writing skills.  Probably the 

most exciting discovery was the closing of the gap between the low performance students 

and those students who were performing at a higher level.  Notebooks provide a structure 

and support for differentiated learning, helping all students to achieve (Amaral, Garrison, 

& Klentschy, 2002).  This supported my suspicion that students can learn from each other 

almost as much as they learn from teachers.  Finally, I was surprised to discover that 

several students, who displayed a rather negative attitude toward school, had a positive 
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demeanor in notebook writing.  I guess we think we pretty well know and understand our 

students, but sometimes they are camouflaging their true attitudes.   

The higher performing students did well with or without the use of science 

notebooks. However, they seemed to feel that the process helped them learn.  It did seem 

to accelerate the low and average performance groups to a point that they were able to 

better interact with the high performing group on science content.  My teacher journal 

entry on April 1 noted that the students seemed to be more excited and interested in 

learning than they had been in previous units.  Notebooks encourage active learning and 

provide opportunities for students to pursue their own interests and tackle authentic 

problems (Gilbert & Kotelman, 2005).  This was more evident in the treatment group. 

 Student notebook use demonstrated to me that with assistance second grade 

students were able to formalize thought concepts in the form of written response.  The 

project demonstrated students were able to take information from the two project 

subjects, matter and weather, and transpose to writing their observations.  Writing 

enables students to express their current ideas about science content in a form that they 

can examine and think about.  Achievement in science is directly proportional to the 

student’s ability to use language (Fellows, 1994).  Data suggested the process enhanced 

the students’ ability to understand, comprehend, and remember information better than 

they did without the science notebooks.  Regular review of these notebooks revealed that 

the students were becoming more proficient in accurately describing with their scientific 

notes.  I cannot attribute this completely to the project because other classroom 

instruction dealt with writing and concept understanding, but it was pretty obvious 
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through data examination and interviewing the improvement was accelerated by the 

science notebook process. 

 I view science as a “mental excitement” subject that, if presented in a proper 

manner, can stimulate students in a very positive and learning manner.  Accomplishing 

this can have dramatic effect on the student’s ability to learn and excel throughout their 

school career.  The data collected from this project revealed the attitudes of the treatment 

group were more positive than the non-treatment group.  Based on these data, I can 

conclude that the science notebook use and inquiry learning contributed to this 

consequence.  The initial attitude, that the notebooks seemed to be an additional task and 

not met with real enthusiasm, seemed to dissipate as the project proceeded.  This was 

reflected in the collected data.  I believe that continual encouragement and reinforcement 

of the positive aspects of their notebook entries influenced the attitudinal shift.   The 

students were actually becoming proud of their notebooks and anxious to show them off 

to each other and me.   

 Writing skills are extremely important in the world we live in and writing 

proficiency will continue to be critical in each student’s quest for success.  The project 

played an important part in developing skills in the area of conventional writing.  The 

noted enhancement between the early project and late entries clearly shows that most 

students gained considerably in this area.  Science notebooks seemed to allow the peer 

influence effect to become more important.  I have determined that these students can 

often times learn more from each other than the teacher, and the notebooking result 
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seemed to narrow the separation between the performance groups allowing for more 

meaningful interactions. 

 

VALUE 

 

 As an elementary science teacher, I intend to continue notebooks as a standard 

tool.  The data collected prove to me that notebook use does improve the student’s ability 

to comprehend, understand, and enjoy the subject.  Due to complexity, science is a 

difficult class to teach and the notebook inclusion will assist in helping young minds 

understand some often times difficult scientific topics.   

Becoming a better educator is a continual goal that all teachers should own, and it 

certainly is a constant objective of mine.  Not only does it make my job more rewarding 

in a professional sense, but it provides the students with academic guidance that can have 

a positive effect on their educational future. The incorporation of science notebooks and 

inquiry has made me a better teacher and my students more successful.  Complementing 

this is the feeling that my connection and understanding of individual students were 

enhanced through the project.  I was able to recognize many individual aspects I would 

not have recognized without the influence of this project. 

I believe educators come to a premature conclusion that second grade students are 

not academically developed enough to be able to significantly gain from thought and 

concept transference by writing.  This project not only showed this is false but also 

showed that students can accelerate their learning by using notebooks as an added tool.  
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The value of using science notebooks and inquiry not only assists in their gaining 

additional assistance in learning science, but it also provided students with a process that 

can be used in many other settings.  This is a valuable practice that will assist them 

throughout their academic careers. 

When I began the project, I had already reached the conclusion student notebooks 

and inquiry teaching had a positive effect.  The research project established a means of 

confirming through the collection of data a belief that I already owned.  The value of 

something I “think” certainly doesn’t carry as much weight or credibility as a research 

project can provide.   

Findings from this study indicate to me science notebooks and inquiry teaching 

are worthwhile aspects of teaching science to elementary students.  I intentionally kept 

my first research project simple so I could have a clear understanding of basic issues.  

Adding additional components to the study may have allowed me to have an even better 

understanding of the affects notebooks had on students.  The answer to a few questions 

opens the door to implications for further research.  I wonder about the effect on social 

issues, parent school involvement, self-esteem, peer relationships, and other peripheral 

issues would be interesting to examine in the research project.  Obviously, one has to 

factor in the associated time demand and weigh the value with the impact on other 

teaching activities.  The research project has made me a better teacher as well as assisted 

students in becoming more knowledgeable about the area of science.  They became more 

able to transpose thought to writing.  The results I saw throughout this project encouraged 
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me to continue the notebook practice in science and may consider adding it to other 

subject areas. 
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What do you think about science? 
 
Please read each statement carefully, and make a mark in the cell of the number that best 
matches what you think. There are no “right” or “wrong” answers.  You may stop your 
participation in this research survey at any time.   
 
 (1)   No (2)   Sometimes (3)   Yes 
 
 

 1 2 3   

I enjoy science       

Science is useful in everyday 

life  

     

I am good at science      
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APPENDIX B 
 
 

 STUDENT PRE/POST INTERVIEW 
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Interview Questions 

 

1. Describe how you feel about learning science.  What would help you understand 

concepts better? 

2. What helps you to learn science the best?  Experiments? Reading in the text book?  

Explain your reasoning. 

3. What is your favorite thing about science? 

4. Have you ever used a notebook to record information in science or any other 

subject?  If so explain. 

5. Do you feel like a scientist when you are learning science?  Why or Why not? 

6. Is there anything else you would like to tell me about your experiences with 

science? 
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PRE/POST ASSESSMENT ON WEATHER 
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Assessment on Weather 
 

Name: 
 
Date: 

 
SECOND GRADE WEATHER ASSESSMENT 

 
 
1.  What is the name of a scientist who studies weather? 
 
2.  What are long periods of time with no precipitation called? 
 
Use the pictures to answer questions 3, 4, and 5. 
 

a.  b.  c.  
 
3. Which picture is of cumulus clouds?      
 a. Picture a b. Picture b c. Picture c d. Pics. a& b e. Pics. b& c 
 
4. Which picture is of cirrus clouds?      
 f. Picture a g. Picture b h. Picture c  j. Pics. a& b k. Pics. b& c 
 
5. Which picture is of stratus clouds?      
 a. Picture a b. Picture b c. Picture c  d. Pics. a& b e. Pics. b& c 
 
Use the pictures to answer questions 6, 7, and 8. 
 

a.  b.  c.  
 
6. Which would you use to measure the amount of rain and its name?   
 f. Picture a  
 g. Picture b  
 h. Picture c  
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 j. Pictures a & b 
 k. Pictures b & c 
 
7. Which would you use to measure the temperature and its name?   
 a. Picture a  
 b. Picture b  
 c. Picture c  

d. Pictures a & b 
 e. Pictures b & c 
 
8. Which would you use to measure the air pressure and its name?  
  
 f. Picture a  
 g. Picture b  
 h. Picture c  

j. Pictures a & b 
 k. Pictures b & c 
 

MATCHING 
 

1. Blizzard     a. A snowstorm that occurs when heavy  
      Snow is joined by high winds. 
2. Weather     b. A storm with high clouds, heavy rain,  
      Strong winds, thunder and lightning.  
3. Thunderstorm    c. The state of the air at a certain time 
and 
4. Hail     place. 
      d. Ice pellets or chunks of ice that are  
      usually formed in thunderstorms. 
 

 
TRUE OR FALSE 

1.  There are two different seasons?  T or F 
2. Water cycle – The way water keeps using itself over and over.  T or F 
3.  Precipitation – Water that falls from clouds in solid or liquid form.  T or F 
4.  Forecast – A prediction of the weather in the future.  T or F 
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Name: ______________________________ 
 
 

What’s the Matter?     
 
solids Volume Container matter ice juice 

 
gasses Mass Atoms chair air 

 
melting 

liquids Shape Space milk clouds  
 
 
Choose a word from the box to complete each sentence. 
 
1. The three basic properties of matter are ______________,  _______________, and 

_______________. 

 

2. All matter is made up of tiny particles called _________________. 

 

3. Volume is the amount of _________________that matter takes up. 

 

4. Mass is the amount of _______________________ an object has. 

 

5. Liquids take the shape of their __________________________. 

 

6. _____________________do not have a definite shape or volume. 

 

7. _______________   do not have a definite shape, but they do have a definite volume. 

 

8. ______________________have a definite shape and volume. 

 

9. A _______________and ______________are examples of solids. 
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10. ________________and _____________are examples of liquids. 

 

11. _______________ and ________________are examples of gas. 

 

12. Solid ice is __________________when it is changing into a liquid. 
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FORMATIVE ASSESSMENT 
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Teacher Journal Guiding Questions 
 
 

How will using science notebooks impact my daily teaching? 
 
How do science notebooks affect the attitudes my students have towards learning? 
 
What components of using the science notebooks seem to be the most beneficial for 
the students? 
 
What is the impact science notebooks have on students’ science concept 
understanding? 
 
Do students seem to enjoy using their notebooks during the lesson? 
 
 

•  Each day after a lesson I will try and find time to reflect on the notebook 
process.  What things seem to be working well?  What are things I can 
change the next time I conduct that lesson?  I will review my daily journaling 
to help me conclude whether or not science notebooks had a positive impact 
on student learning. 
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IRB APPROVAL 
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