Beyond Assessment:  Students Communicating as Scientists

Lab reports and presentations can be powerful assessment tools for the teacher. However, the benefits in asking your students to communicate go beyond assessment.  Learn how to use different modes of communication between students to increase their communication skills and help them develop understanding of scientific concepts, all while creating a scientific community.
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The enclosed files are the handouts I give to the students.  At the end of the year, we spend a unit on the journal article writing project.  

Notebook:  Describes the lab notebook that the students complete.  A rubric for grading the lab notebook is also included.

Communication Modes

Lab Notebook

Goal:
Ensure that the students keep all of their experiment notes and abstracts in one location.  Organize the information obtained during lab to use during posterboard sessions and writing journal articles.  The students can become effective communicators to themselves – i.e. taking notes they can understand later.

Criteria:  

· Students are required to make a table of contents.  

· Each experiment should have 3 sections:  Notes, Abstract, and First draft of the journal article.

Time Frame:

· The lab notebook is used every time an experiment is performed – approximately once each unit.  See experiments folder (on the disk) for a description of the experiments that are performed.

· A description of the lab notebook is given in the lab notebook folder (on the disk).
Demonstration Presentations

Goal:  Student will demonstrate to the class a scientific concept using visual aids and 

props.

Criteria:  

· Approved demonstration, appropriate and clear presentation skills.

· Written description of the demonstration.

Time Frame:  

· Allow each presenter 5 minutes (including questions).

· Spread presentations over a few weeks. 

·  To save time allotted for this activity, students can work in pairs.  

Posterboard Sessions

Goal: Give students the opportunity to describe their results and confer with classmates about the validity of their results and conclusions.  The students can become effective communicators through speaking.

Criteria:  

· Students must present the experiment, the data, their results, and the discussion questions to classmates.  

· Their description should be concise and clear.  

· If the meaning of their results are unclear, the students must learn from the discussion lead by their classmates.

Time Frame:

· Students have 15 minutes to prepare a presentation of the experiment on a white board.  They use their notes as a guide.

· Several student groups are asked to present their results.  I choose different groups to present based on the potential for discussion.

· 1 class period.

Video Project

Goal:   Students work as a group to present material via video media.  Project can be 

given as a short video presentation or as a large project (for example, a “Bill Nye” 

type video complete with Nye-ish type elements)

Criteria:  

· Correct scientific concept is described

· 3 examples given, 

· Everyone in group participates in video

· Nye-ish type elements incorporated

Time Frame:  

· Short videos can be finished in a week. 

· Large projects are given 2-3 weeks

· One day of screening

Journal Article

Goal:
Give students the opportunity to publish results of their experiments.  This enables the student to solidify their understanding of the concept, practice their technology skills, and become effective communicators through writing.

Criteria:

· Computerized document describing an experiment designed, performed, and analyzed by the student group.

· Description of one of the experiments performed throughout the school year.

· Length of article should be as short as possible while completely describing the experiment.

Time Frame:

· 8 (in class) days to write, revise, and edit.  See 15_1 Journal Article file in Journal Article folder (on disk) for timeline.

· 1 school year of experiments culminates in 1 journal article.  Experiment assigned by random drawing.

Discussion Board

Goal:  Students will interact with other students and the teacher through the internet.   

Students are then exposed to another method of gathering resources.

Criteria: 

· None for the students.   

· Teacher will need to give each student private access to discussion board and guide discussions on the board itself and in class from time to time.

Time Frame:  On going throughout the school year.

Name: ____________________________________


Period: _______

2.2 Experiment Notebook

We will complete 10 experiments throughout the course.  You will be required to write a scientific journal article
 at the end of the year based on one of those 10 experiments that we will complete.  Therefore, you will need to keep track of the experimental details in a notebook so that you can reference it later.  The following handout describes the content and format for the notebook.

A. Title Page - Skip the first page.  On the second page, create a Title page for the notebook.  Be Creative!

B. Table of Contents- Leave the next 2 pages for constructing a table of contents.  As each experiment is completed, fill in the table, as shown below.

	Experiment #
	Title and Sections
	Page #



	1


	Newton’s Second Law

Notes

Report
	4

4

6


C. Experiments – For each experiment, you will have two sections.

1. Notes Section

The section must contain diagrams, procedures, tables, graphs, mathematical analysis (showing all of the steps), and discussion questions – in any order.  It may contain other information that you find important as you are completing the experiment.   The section will not be graded for grammar and spelling, but will be checked for completeness.  It will serve as a rough draft for your experiment report and will be due the day after we have finished the experiment itself.

2. Report

The actual report will be in the AIMRaD
 format.  The report is an essay, interrupted by diagrams and graphs where required.  NO LISTS!  Some key points are outlined below.  Your report should be concise, i.e. as short as possible while completely describing the experiment.  The due date for the report will be announced.  You should present the report in the following order!

Abstract Rubric

Abstract – very short version of the whole experiment report not to exceed 100 words.  Write in the 3rd person and in the past tense.  It is best to write this last even though it appears first in the report.  Essentially write one sentence for each of the following;

1) State the purpose

2) Describe the methods

3) Summarize the results

4) State the principle conclusions

Introduction -  supplies sufficient background information to allow reader to understand and evaluate results.

1) Purpose

2) Give background and/or historical information

3) Discuss principle results and conclusion

Materials and Methods – describes the experimental design and provides enough detail to enable someone to reproduce the results

1) Chronological description of methods and use of materials

2) Describe exact specifications of materials

3) Include a diagram of the experiment

4) Answers the questions:  “How?”  “How much?”,  “When?” , etc.

5) Shows evidence of control of variables

Results – clearly and simply state the results of the experiment but does not explain

1) Include graph(s):  label each axis with variable and units.

2) Include the exact mathematical relationship(s).

3) Null results are still results.

4) No data tables!

Discussion – answers the questions “So What?”

1) What does exact mathematical relationship mean physically?  Use the units of slope and y-intercept to help answer the question.

2) How does your relationship compare to previous work?  Calculate the percent error
 if applicable.

3) Explain any data points that do not follow the general trend.

4) Where is this effect seen in the real world?

5) How might an engineer use these results?  Relate specifically to your mathematical relationship.

Let’s Practice!!

	Name:



	Criteria
	Points

Possible
	Points 

Earned
	Comments

	Notes Section

1. Purpose

2. Diagram

3. Data Tables

4. Graphs

5. Mathematical Analysis

6. Discussion
	2

2

2

2

5

5
	
	

	Abstract Components

1. Purpose

2. Methods

3. Results

4. Conclusions


	5

5

5

10
	
	

	Abstract Format

1. Past Tense/3rd Person

2. Concise

3. Clear Sentences

4. Used Peer Review


	1

1

1

4
	
	

	Total Points
	50
	
	


	Name:



	Criteria
	Points

Possible
	Points 

Earned
	Comments

	Notes Section

1. Purpose

2. Diagram

3. Data Tables

4. Graphs

5. Mathematical Analysis

6. Discussion
	2

2

2

2

5

5
	
	

	Abstract Components

1. Purpose

2. Methods

3. Results

4. Conclusions


	5

5

5

10
	
	

	Abstract Format

1. Past Tense/3rd Person

2. Concise

3. Clear Sentences

4. Used Peer Review


	1

1

1

4
	
	

	Total Points
	50
	
	


Experiments: Gives you a list of the experiments that I do with the students. This is a copy of the handout the students receive for each experiment we perform.

Experiment #1:  Relationship Between Distance and Time
Introduction
Purpose:
Determine the relationship between distance a cart travels on a ramp and the time it takes to cover that distance when the cart is released from rest.

Methods and Materials
Materials:  Stopwatch, Dynamics Track, Dynamics Cart, Angle Indicator

Methods: 
Allow a cart to roll down an inclined plane at a constant angle.  Change the angle and repeat the experiment.

Questions:
How are you controlling the variable?  Are you sure that your data is accurate and precise?  

Results
y-axis:  d 

x-axis:  t

Discussion

1-5 

Experiment #2:  Relationship Between Acceleration and Force
Introduction
Purpose:
Determine the relationship between acceleration of a cart on a low-friction track and the force applied to the cart.

Methods and Materials
Materials:  ULI, Vernier Motion Detector, Dynamics Track, Dynamics Cart, Angle Indicator, Mass Set, String, Pulley

Methods: 
Pull a cart across the track using a constant tension (i.e.: a string, pulley, and mass set).  Vary the tension applied and measure the resulting acceleration.  Repeat your experiment with a different mass on the cart.

Questions: At what angle are you pulling the cart?  Does it matter?  At what point is the cart accelerating?  How can you tell?  What force are you applying?

Results
y-axis:  F 

x-axis:  a

Discussion

1-5

Hint:  What are the forces acting on the cart?

Experiment #3:  Relationship Between Acceleration and Mass
Introduction
Purpose:
Determine the relationship between acceleration of a cart on a low-friction track and its mass.

Methods and Materials
Materials:  ULI, Vernier Motion Detector, Dynamics Track, Dynamics Cart, Angle Indicator, Mass Set, String, Pulley

Methods: 
Pull a cart across the track using a string and pulley.  *Change the force pulling the cart.*

Questions: At what angle are you pulling the cart?  Does it matter?  At what point is the cart accelerating?  How can you tell?  What force are you applying?

Results
y-axis:  a 

x-axis:  m

Discussion

What are the forces acting on the cart?
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Experiment #3:  Relationship Between Velocity, Time, and Distance
Introduction
Purpose:
Determine the relationship between the velocity of a horizontally launched marble and time it takes to land.

Purpose:  Determine the relationship between velocity of a horizontally launched marble and the distance it travels.

Methods and Materials
Materials:  Protractor, ramp, marble, timers, ruler, carbon paper

Methods: 
1.  Allow a marble to roll down an inclined plane and fall to the floor.  

2.  Find the following:

a) the launch velocity -- the marble's velocity as it leaves the table edge 

b) the projectile time -- the time it takes for the marble to fall

c) the range -- the position where the marble lands.

3.  Complete this task for 5 different angles.  

Hints:  Use carbon paper to mark the final landing site.  If your data is inconsistent, try smaller ramp angles and a smaller distance between the ramp and the edge of the table.  

Here is a sample data table.

	angle 
	launch velocity  v
	projectile time t
	range x

	
	
	
	

	
	
	
	


Results
Graph 1:  y-axis:  t 

    x-axis:  v 

Graph 2: y-axis:  x 

    x-axis:  v 

Discussion

1-5

Experiment #4:  Relationship Between Friction and Normal Force
Introduction
Purpose:
Determine the relationship between friction force between two surfaces and normal force applied.

Methods and Materials
Materials:  ULI, Force Sensors, 4 Surfaces, mass set, wood block

Methods: 
Pull block across a surface at constant velocity. *Try at least three of the surfaces.* 

Questions: At what angle are you pulling the block?  Does it matter?  Why do you have to pull with constant velocity?  How do you ensure that you are pulling with constant velocity?

Results
y-axis:  f 

x-axis:  N

Discussion


none

Experiment #5:  Relationship Between Height and Distance
Introduction
Purpose:
Determine the relationship between the distance a marble will travel horizontally depending on its original vertical release height.

Methods and Materials
Materials:  Meterstick, carbon paper, marble, ramp, foam track

Methods: 
Allow a marble to roll down a track (from various heights) and launch off the edge of the table to a spot on the floor. 

Questions:  none
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Results
y-axis:  h 

x-axis:  d

Discussion: 
none

Experiment #6:  Relationship Between Heat and Temperature Change
Introduction
Purpose:
Determine the relationship between heat added to water and the temperature change of a metal.

Methods and Materials
Materials:  Styrofoam cup, thermometer, hot metal, tongs

Methods: 
Allow a piece of hot metal to go into thermal equilibrium with a cup of water.  *Change the type of metal used.*

Questions:
How will you get different data points, Q and T

Results
y-axis:  v 

x-axis:  t

Discussion

none

Experiment #7:  Relationship Between Period and ?
Introduction
Purpose:
Determine the factors that affect the period of a pendulum.

Methods and Materials
Materials:  ULI, Vernier photogate, string, mass, protractor, meterstick

Methods: 
Allow a pendulum to oscillate.  

Questions:
What factors do you think affect the period of a pendulum?  How will you test to see if that factor really does affect the period?  

Results
y-axis:  T 

x-axis:  ???

Discussion

none

Experiment #8:  Relationship Between Period and Mass
Introduction
Purpose:
Determine the relationship between period of oscillation for a spring and the mass added to the spring

Methods and Materials
Materials:  ULI, Vernier Motion Detector, spring, mass hanger, mass, tape

Methods: 
Use distance vs. time graph from LoggerPro to determine the period of oscillation.

Questions:
How will you use the d vs. t graph to determine period of the oscillation?  What other factors must you keep constant during the experiment in order to control your variables?

Results
y-axis:  T 

x-axis:  m

Discussion

none

Warnings
Do not allow the mass to fall on the motion detectors

Do not add too much mass so that the spring stretches beyond its elastic limit.

Experiment #9:  Relationship Between Voltage and Current
Introduction
Purpose:
Determine the relationship between voltage supplied to the circuit and the current that travels through it.

Methods and Materials
Materials:  Power Supply, Wire, Alligator Clips, Resistors

Methods: 
Change the voltage on the power supply using the dial with the circuit connected.  Measure the new voltage and current as a result of this change.  

*1.  Use one of the resistors  2.  Use the other resistor  3.  Use the two resistors together (in a line)*

Questions:
none

Diagram:  Draw both a (regular diagram) to show the experimental set-up and the schematic diagram of each circuit.  Include the meters in your schematic diagram.
Results
y-axis:  V

x-axis:  i

Discussion

How do the resistors affect the outcome of the relationship between voltage and current?

Warnings
If you misuse any of the equipment given to you, especially the power supply, serious injury may result.  If I see any goofing around you will be ejected from the lab for the rest of the year as well as suspended.  If you are unsure of the proper use of the power supplies - ASK!
Journal Articles: These are the handouts that describe the entire unit. The file 15_1Journal Articles is a time line for the unit.

15.1  Introduction to the Scientific Journal Article
Introduction:

For the past 9 months, you have been physicists:  taking data, graphing and analyzing data, formulating mathematical relationships to predict future values, and relating to the real world.  Now it is time to publish your results!  We will spend the next 8 classroom days working to create polished scientific articles to be submitted for review and publication.  Each group will write one paper.

Format Requirements:

The paper must be typed, single-spaced, have two columns, include a computer generated diagram, computerized graphs, and be sufficiently long to cover the subject completely.

Topics:  

The topic of your paper will be chosen by random drawing and will be a presentation of one of the experiments that we completed this year.

Key Elements:

The scientific journal article that we will be writing has at its core AIMRaD - the method of presenting coherent, logical experiments - that we have been practicing all year.  However there are some key elements that we need to add at the beginning and end to polish our work for publication.





Section
Points Possible

1.  Title, Authors 
10

2.  Abstract
30 

3.  Introduction
20 

4.  Materials and Methods
30

5.  Results
30

6.  Discussion
40

7.  Acknowledgments & References
20

Total
180

Unit 15:  Scientific Journal Article
Name:  _________________________________________


Period:  __________

	DAY
	Due
	Assignments
	Where
	Topic

	1
	
	15.1
	Physics Lab
	Scientific Journal Article



	2
	
	15.2
	Library
	Introduction

	3
	References Table
	15.3
	Physics Lab
	Methods and Materials

	4
	
	15.4
	Physics Lab
	Results

	5
	Graph
	15.5
	Physics Lab
	Discussion

	6
	
	15.6
	Computer Lab
	Abstract

	7
	4 copies of First Draft
	15.7 
	Classroom
	Peer Review 

	8
	Scientific Journal Article
	15.8
	Computer Lab
	Computer Editing

Share the work!



CA State Standards

Science

7.0  Investigation and experimentation
English grade 9 & 10

WRITING

1.0 Writing Strategies

Students write coherent and focused essays that convey a well-defined perspective
and tightly reasoned argument. The writing demonstrates students’ awareness of the audience and purpose. Students progress through the stages of the writing process as needed.
 2.0 Writing Applications (Genres and Their Characteristics)

Students combine the rhetorical strategies of narration, exposition, persuasion, and

description to produce texts of at least 1,500 words each. Student writing demonstrates a command of standard American English and the research, organizational, and drafting strategies outlined in Writing Standard 1.0.  Using the writing strategies of grades nine and ten outlined in Writing Standard1.0.

Mathematics

Algebra I&II

Symbolic reasoning and calculations with symbols are central in algebra. Through the study of algebra, a student develops an understanding of the symbolic language of mathematics and the sciences.  In addition, algebraic skills and concepts are developed and used in a wide variety of problem-solving situations.
15.2:  Writing the Introduction

The purpose of the introduction is to supply sufficient background and/or historical information to allow the reader to begin to understand your topic so that they might evaluate your results without referring to previous publications.  The following outlines the steps you should take in order to complete a rough draft for your introduction.

1.  Library Research
In order to introduce your reader to your work, you must complete research on your topic.  You could be looking for historical information such as information about the scientist that first studied your topic, the experiments he/she performed, or the way he/she presented the mathematical relationship.  You might look for applications of your topic. You should find 2-3 different types of reference:  Encyclopedia, Web Site, Textbook, Reference Book, etc. On separate sheets of paper, you should take notes of your research.  You should organize your notes as shown below so that you will be able to construct your reference section later, be careful to include the important citing information about your reference.

	Reference
	Information

	
	


Follow the citation formats outlined by the Modern Language Association at the website: http://www.hcc.hawaii.edu/education/hcc/library/mlahcc.html

2.  First Draft

Once your group has found some valuable resources and information, it is time to write a rough draft of the introduction for your journal article. You should already have 2-4 rough drafts of the report in your experiment notebooks.  Now, you are improving on your rough drafts because you have completed more extensive research, you have a group to collaborate with, comments from the grading of your notebook, and more experience with scientific writing. 

For the introduction section of your journal article, remember:


Your audience is your peers, i.e. the scientific community.


Write in the present tense.


Refer to handout 2.4 Experiment Notebook.

Include a hook to draw your reader in!

15.3  Writing the Methods and Materials

The purpose of the methods and materials section is to describe the design of the experiment and provide full detail so that someone can repeat the experiment based solely on the journal article.  Do not explain the results - just how you obtained them.  The following outlines the steps that your group should take in order to write this section.

1.  Experiment Notebook
Read over the materials and methods sections of your experiment written by the individual group members in their notebooks.  Make comments on each other's writing on a separate sheet of paper.  The table below will guide you.

	Elements
	Comments  Include comments that will help during the re-writing phase!  Yes and No answers will not be helpful!

	Does it contain exact specification, quantities, model numbers of the equipment used?
	

	Is it in chronological order?
	

	Does is answer the questions...
	How?

How much?

When?
	

	Is there evidence of control of variables?
	

	Is the figure clear?
	

	Is the figure referred to in the report?
	

	Could someone repeat the experiment based solely on the information presented?
	


2.  Figure

Draw a figure that helps to explain your experiment.  It could be of the experimental set up or a portion of the set up.  It could be a digital image of the experiment. Write a caption that describes the figure.  Use the magazines as an example.

3.  First Draft
Go to the laboratory and as a group, write a new draft of the methods and materials section.  It is OK to use one of the experiment notebooks as a resource. Remember:

Write in the past tense.

Include a figure that helps to describe the experiment.  (Hand Drawn OK for now)

Use correct grammar!

Refer to handout 2.4 Experiment Notebook
15.4  Writing the Results

The purpose of the results section is to clearly and simply state the results or the data.  You do not need to include repetitive data only include representative data!  That is, present the data obtained in several trials, but not necessarily every trial.  Null results are still results.  Strange data points are still results.  The major elements of this section are outlined below!

1.  Graph

The graph should be computerized in the final draft.  You can use any graphing program such as Excel, Graphical Analysis, etc.  Do not include the linearized graph.  Write a caption that describes the graph.  Use examples in the magazines to help you with the content of the graph and caption.

2.  Describe the Mathematical Relationship

You need to include the equation that represents the graph that you obtained with your data.  Do not describe how to obtain the equation.  Merely describe the type of relationship that exists between the variables and exactly what each variable stands for.

Example:  d = 2.36(m/s2) t2
Write a description of the example mathematical relationship.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  First Draft
With your group, write a draft of the results section.  Remember:

Write in the past tense, as the data has been obtained.

Your figure needs a caption.

Refer to handout 2.4 Experiment Notebook
15.4  Writing the Results

The purpose of the results section is to clearly and simply state the results or the data.  You do not need to include repetitive data only include representative data!  That is, present the data obtained in several trials, but not necessarily every trial.  Null results are still results.  Strange data points are still results.  The major elements of this section are outlined below!

1.  Graph

The graph should be computerized in the final draft.  You can use any graphing program such as Excel, Graphical Analysis, etc.  Do not include the linearized graph.  Write a caption that describes the graph.  Use examples in the magazines to help you with the content of the graph and caption.

2.  Describe the Mathematical Relationship

You need to include the equation that represents the graph that you obtained with your data.  Do not describe how to obtain the equation.  Merely describe the type of relationship that exists between the variables and exactly what each variable stands for.

Example:  d = 2.36(m/s2) t2
Write a description of the example mathematical relationship.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  First Draft
With your group, write a draft of the results section.  Remember:

Write in the past tense, as the data has been obtained.

Your figure needs a caption.

Refer to handout 2.4 Experiment Notebook
15.5  Writing the Discussion

The discussion section is the most important part of the journal article because it shows why the experiment was performed including the meaning, physical explanation, and significance of the results.  It is important for it to be written in a clear, concise, and logical format.  Every conclusion that you draw from your data must be supported.  The following outlines the steps for writing the first draft of the discussion section.

1.  Experiment Notebook

Refer to the experiment notebooks from each of the individual group members.  Read and discuss each as a group. 

2.  Questions

Fill in the following table to help organize the information.
	Question
	Answer
	Evidence (if applicable)

	What type of relationship exists between the variables investigated?


	
	

	What does the relationship mean physically?

Slope?

y-intercept?


	
	

	How does this exact mathematical relationship compare to previous work?


	
	

	What is the percent error?


	
	

	To what is the error likely due?


	
	


	What are some practical applications of this relationship?


	
	

	How might your work be used in that practical 

application?


	
	

	How might further study benefit understanding of this topic?


	
	


3.  First Draft
Write a draft of the discussion section as a group.  Expand on what you have written in the notebooks and written in the table above.  Remember:

Write in the present tense

Look critically at arguments and evidence you will use to support it!

Refer to figures, graphs, references as required.

Refer to handout 2.4 Experiment Notebook
15.6  Writing the Abstract

Abstracts are published by themselves in indexes at libraries and on the web and so must enable readers to identify the basic content of your journal article quickly and accurately.  The reader needs to determine the article's relevance to their interests and then decide whether they need to read it in its entirety.  They accomplish this by reading the abstract.  In fact, 95% of the people who read a scientist's work, will only read the abstract. Therefore, abstracts need to be self-contained descriptions of your work.

1.  First Draft
Let's read a sample abstract!  Pay attention to the type of sentence you are reading, i.e. is it a introduction, methods, results, or discussion sentence.  Do not worry about understanding what the sentence conveying.  Stop reading when you see a (, and determine what type of sentence you just read.

Sample Abstract
  Your Abstract

	A long term delayed increase in the 1/f noise of a transistor is observed in devices that show  trap build-up after exposure to radiation. (  During anneal, the noise increases by more than an order of magnitude after irradiation. (  The increase precedes the build-up of traps by 4.5 days during room temperature anneal and by 1 hour during 100(C anneal. (  These time and temperature dependencies are consistent with motion of protons in the oxide and suggest hydrogen related species can affect the 1/f noise of transistors. (
	______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


2.  Peer Review
Exchange papers with another group.  Read their abstract.   Fill in the following table.

	Subject
	Comments

	Editor Names


	


	Can the abstract be published on its own?
	

	Does the abstract contain a sentence that describes each of the main parts of a report?
	Introduction

Methods and Materials

Results

Discussion
	

	Is the abstract presented in a logical order?  
	


3.  Editing

Once you have obtained review from your peers, you should edit your abstract as a group.  First, read the abstracts that each individual group member wrote in the experiment notebook.  Next, discuss any changes that were suggested by the peer review.  Finally, rewrite your abstract on the lines below.  Remember:

Use the third person.

Write in the past tense.

Refer to handout 2.4 Experiment Notebook

 ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

15.7   Peer Review
Authors: ___________________________________________________________________

Editor (your name): _____________________________

Title:  ____________________________________________________________________

You will be graded based on how the authors' paper improved from your comments!  

Be conscientious and truthful!
	Criteria
	Letter Grade

A-F
	Comments

What questions about their lab popped into your head while reading?  Did the group answer your questions?  Was everything they discussed relevant?  Extraneous information should be avoided

	Topic is easy to identify


	
	

	Title is scientific
	
	

	Historical/Background information is relevant to the reader's understanding of the concepts and experiment presented
	
	

	Experiment is described such that a physics nerd could repeat it easily obtaining the same results
	
	

	Figure is referred to when describing the experiment and is relevant to the reader's understanding of the experiment


	
	

	Figure includes caption that helps describe the drawing itself


	
	

	Results of the experiment are presented graphically with appropriate label/titles.
	
	

	Graph includes caption that helps describe each variable


	
	

	Graph is referred to in results and analysis


	
	

	The equation of the line is described completely (ex: what does the slope mean physically)


	
	

	The results are accurate and consistent with original work done on this topic


	
	

	The authors' conclusion includes concrete details from the graphs/analysis and commentary about what it all means
	
	

	Further Study questions are REAL questions that both you and the author wonder about.
	
	

	Applications are real life examples that are clearly related to the equation determined in the experiment
	
	

	General Presentation 


	
	

	Overall Grade


	
	


Please use this space to make any other comments that you feel would help the authors improve.

15.8 Editing:  Details for Second Draft

Each person in the group should work on one of the following:

A.  Writing the Title, Acknowledgments

1. Title
All words in the title should be chosen with great care.  Careful consideration must be given to syntax and grammar!!  The title should be descriptive, short, and specific.  Because the title is a label it does not need to be a complete sentence.  Avoid abbreviations and technical jargon.

2.  Authors
List the authors first and last names.  Underneath the list, include the institution where the work was completed along with the address.

3.  Acknowledgments
Acknowledgments are used to give credit to people, companies, or institutions that have provided significant technical or financial help to the authors.  It is customary to give a short description of what was contributed.
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