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Elementary Science Notebooks

Things to consider about structure 

1. Page number all pages

2. Leave space for a Table of Contents at the front; use letters or roman numerals to page number theses (page number all remaining pages, starting with ‘1’)

3. Glossary starts on the last page (and will continue on previous pages)

4. Each entry (usually each day’s work) has a title and a date

5. Titles are always questions; helps to remind students that the work is not done until they have an answer (AKA ‘conclusion’ – though I prefer not to use this word with the younger students).

Each entry consists of 5 basic parts

1. Title (which is a question) and date

2. List of materials

3. Description of the activity (brief – possible to convey in drawings with labels)

4. Observations (a drawing with appropriate labels is ALWAYS expected)

5. Answer, to the question

· For the youngest students, omit the activity description until they are expert at the others 

· Once the 5 basic parts are learned, you can include a prediction and suggestions for follow up questions (AKA ‘ideas to explore further’). 

· The term ‘hypothesis’ should be avoided in elementary school. First, many adults do not understand its true meaning or its role. Second, it only applies to true experimentation and thus it is not a routine part of science notebook writing. Third, many students remain uncomfortable proving that one of their statements is wrong.

Why the focus on using a question for a title?  Since science is all about answering questions, using a question as the title is powerful to the growth of these children. If a student can develop a good question, then he/she has a greater understanding of the work to be undertaken. It also helps them to self-assess the completeness of their work. “Did you answer your question?” simplifies a lot of the student/teacher dialogue. It is also a important skill during any important task, particularly during high-stakes testing. This is, however, very difficult for many students to learn to undertake independently – some may not become proficient until 4th or 5th grade. It is very important that students work with questions that are not just delivered by the teachers. This is an incredibly important step in science and can be quite messy in the everyday life of real scientists. 

Deciding on the title This is an essential skill and should be mastered by all students before moving onto middle school. Here’s a way to support students through the grades:

· K2 and early 1st grade: Before deciding on a title, have a class discussion (if you are short for time, have a short discussion, but the discussion is important). Write a short title and let them copy it. It’s great IF they come up with a different title on their own.

· 1st and 2nd grade: they should come up with a title on their own, but it may not always be written as a question. 

· 3rd grade: they usually copy a question that I write on the board, We always discuss the best way of phrasing the question and I often edit the question as a result of the discussion as an effort to keep it succinct. 

· 4th and 5th grade: They are expected to come up with their own questions. However, we still brainstorm ways of phrasing it. Getting the questions ‘just right’ takes some effort. 

Having difficulty with students coming up with a useful question to guide their work? Then take time at the beginning to have a thoughtful class discussion to brainstorm possibilities.

Materials List: This list helps students in evaluating completeness of their drawings and other observations (“If it’s in the list and not in the drawing, is your drawing complete?”).  Lists are easy for students to compare amongst themselves. 

“Line of Learning”: Many times it is important to have a class discussion before reaching closure on a particular notebook entry. In these cases, have student draw a ling across the page after the last of his/her writing. This is the Line of Learning. After the discussion, review, more work, etc, the student will want to add more comments, but they should come after the Line of Learning. This helps students to changes in learning. This is an important form of revising. 

Correcting Mistakes: Work should NEVER be erased or torn out. This is an absolute dictum for practicing scientists and engineers. (It is OK to make a small erasure such as to correct some spelling or to improve one feature.) IF a lot of erasing would be called for, the work should be instead simply crossed out. I tell students I will know to ignore the cross out and will not use it to evaluate the work. 

Evaluating Notebooks: Since this writing skill needs to be developed, students need effective feedback. The feedback needs to specific to the particular skills being developed. Is it early in first grade? Then a response with a one-word title, a date, and a labeled drawing would get a Level 3 IF the emphasis was on learning the basics components. IF the emphasis was on providing detailed observations, then more consideration (points) would be on the details and labels in the drawings. 

Peer Review: Students may sometimes have a hard time understanding how to organize the parts on the page. The teacher could share exemplars. A very powerful tool is peer review, which is an important part of publishing scientific work in the ‘real world’. Here’s one way to structure this. Have student make a Line of Learning and leave the notebooks open on the table. Have students get up to look at someone else’s notebook (I have students move in groups). They will the differences in readability as well in notebook writing skill and in content. They then return to their own notebooks are have a few minutes to ‘fix things up a bit’. Over time, the notebooks will improve in neatness and completeness. 

Sources of this approach to Science Notebook Writing: There is no one source for these suggestions; they are common to many programs that see value in students becoming skilled as writers and scientists. The features here have been highlighted in workshops offered by LASER and el Centro. The new STC teacher guides provide an excellent summary.

Also, they reflect ELA standards. The following table highlights the key learning standards from Massachusetts; there are other connections: 

	Science Notebook Writing and MA ELA Learning Standards

	
	

	LS 2: Questioning, Listening, and Contributing
	The role of questions is emphasized and guides the work.

	LS 4: Vocabulary and Concept Development
	The glossary contains the introduced terms; the words are added to the glossary as the concepts are developed (not introduced)

	LS 19: Writing (informational / expository writing)
	All of the writing in science notebooks is either informational or expository; details are expected.

	LS 20: Consideration of Audience and Purpose
	By sharing notebooks, students become critical of their own work and will strive to improve.

	LS 21: Revising
	The Lines of Learning require the students to look at their work critically and allows them to improve it, which often means revising details and answers.

	23: Organizing Ideas
	The structure is logical and students begin to understand ‘where things belong’.

	24: Research
	This entire endeavor is based on first-hand research; students come to learning from books is second-hand research (the author may be sharing his/her first-hand research).

	25: Evaluating Writing and Presentations
	Feedback is a natural part of science; by engaging in peer review frequently, students become comfortable in evaluating work, based on some understanding of what was expected.


A Thought about Assessing Drawings: Most entries will have one or more drawings, which include labels. Drawings are a very powerful way to record observations and it is good to frequently require them during science class. They also provide good insight into student thinking.

Scientific drawing is a very valuable communication skill. It helps a lot of students who have difficulty with writing for any reason. (Being a good scientist does NOT depend on having good writing skills, but one does need a way of keeping records and communicating with others.)  

This type of drawing is very different from artistic drawings. The emphasis, for example during animal observations, is to draw all the visible body parts of an animal in the correct number and location. The smaller details like exactness in shape and proportion may be somewhat ‘off’ and this is OK with elementary students. All significant features must be labeled.  

However, it is important for students to know what is important and significant in a science drawing and to get feedback from others. Nearly all students, with instruction, encouragement, and practice, can become proficient in this skill.  It is important sometimes to frequently remind students that there can be a significant difference in artistic and scientific drawings.

Many teachers are reluctant to grade these drawings. If you are one of these reluctant teachers, it is helpful to have students make a drawing that you give feedback on and NOT grade. If you collect samples over time, you will see dramatic improvements. 

Notebook Writing in Science: Supporting Research and other Resources

1. An Analysis of Notebook Writing in Elementary Science Classrooms http://www.cse.ucla.edu/CRESST/Reports/TECH533.PDF 

2. SLIP’s list of resources http://www.ric.edu/slip/resources.htm
3. STEP-UP Colorado Instructional Strategy Sessions http://www.stepupscience.org/suiss.htm#powerscience 

4. Ongoing Research: Elementary Science Notebooks: Impact on Classroom Practice and Student Achievement in Science and Literacy http://www.ehr.nsf.gov/rec_survey_report/detail.asp?id=0106994 

5. Nonfiction Craft Lessons by Ralph Fletcher and Joann Portalupi
http://www.ralphfletcher.com/prod04.htm 

