GMS SCIENCE AND ENGINEERING FAIR
Thank you for your willingness to volunteer your time and expertise to the Gifford Middle School Science and Engineering Fair. Your efforts will play a critical role in assisting budding scientists in the growth and development of their understanding of the scientific inquiry process. The students, the students’ teachers, and students’ parents appreciate and respect the time, effort, and attention to detail required to objectively measure and compare each individual’s grasp of the scientific process.
There are 4 parts to this judging rubric. Part A, the Scientific Method, will be the most time-consuming, as representative traits for different achievement levels within each category are itemized and detailed. Parts B, C, and D—while no less important—have a more typical judging rubric. 
For engineering projects, computer simulations, or research/data mining projects, please ask for project-specific rubrics/guidance!  
If you have any questions or suggestions regarding the judging rubrics used for our fair, please speak with or contact one of the GMS fair coordinators. We are here to help and appreciate your feedback!

INSTRUCTIONS FOR PART A: 
The goal of Part A is to generate systematic and informative scores for students and teachers in this crucial category. After all, discovery and comprehension of the scientific process are the ultimate goals of science and engineering fairs. Should we not, when judging students on the use and implementation of scientific inquiry skills, ourselves demonstrate the application of standardized, objective measurements in order to evaluate their use of these same skills? 
There are 7 categories under Part A: Scientific Method. Five of the categories are worth 5 points each, while the remaining two categories are worth 10 points; thus the total for part A should not exceed 45 points. 
There are three levels of achievement within each of the 7 categories to help guide the assignment of scores. The three levels are Beginning, Discovering/Developing, and Advanced. For each level of achievement, there are sample descriptions of traits that are typical of projects that might be scored at that level. Please remember that while most middle school students should be working at the “Discovery” level, each and every student may have started the year with a different background in science. While disheartening, it is not necessarily unusual to see 6th, 7th, and even 8th grade students that have NEVER conducted a science fair project before. These students will most likely score in the “Beginning” range more typical of elementary projects. As this is a competition, we encourage you to be objective with your scoring. However, as this is also a learning experience, we implore you to also be constructive with your comments and criticism. Please don’t tell a student that their project was “worthless” or “pathetic.” Instead, please try and direct comments towards specific things that student could/should do to improve the value or quality of their research and experimentation. Most teachers are very selective about the projects they send to the school fair; some of the beginning-level projects at our fair may actually represent a tremendous accomplishment for the student scientists. If you are in question about how critical or supportive to be with a particular student’s project, please do not hesitate to contact one of the fair coordinators during the judging.
As you view each board and meet with each student or team, check off (or circle portions of) the any and all descriptions that apply, regardless of whether the traits fall in different achievement levels. Feel free to add emphasis by circling or underlining portions of comments and/or striking through portions of comments that do not apply. You may also add your own comments in lieu of or in addition to the descriptions provided. 
When you are ready to assign a score to a particular category, review the checks and comments that you have made. If most or all of your checks or descriptions fall in one achievement level, then award points based on the suggested point range for that achievement level. If you have checked or circled description from multiple achievement levels, then use your best judgment to estimate an appropriate score  so that it falls somewhere between the median  number of possible points for each of the categories indicated by your checks. 
Checking, circling, underlining, striking through and otherwise marking the provided descriptions, combined with your additional comments and totals for each category will provide essential, instrumental feedback to the student(s) that will hopefully help them identify their successes and recognize where to make improvements to their methods in the future.




Part A: Scientific Method
Project Type
	B
	0-2 Points
	· Project is a basic observational investigation testing what will happen rather than an experiment designed to test a possible cause/effect relationship (why does something happen).
· Project involves basic product testing; does not directly test a potential relationship between the dependent variable and the chemical/physical properties of the product(s).

	D
	2.5-4 Points
	· Project involves testing of and drawing inferences about cause/effect relationships of a typical middle school concept(s). 

	A
	4.5-5 Points
	· Project involves well-designed test of and drawing inferences about cause/effect relationships of advanced middle school or high school concept(s). 

	Score
	/5
	Other Comments:



Planning/Preparation/Background Research: 
	B
	0-1.5 points
	· Development of hypothesis and procedures did not require any significant background research or advanced planning. 
· Student already knew what the outcome would be before experimentation. 

	D
	2-3.5 points
	· Hypothesis, methods and/or data analysis likely required student to conduct some background research.
· Project involved minimal research, but did require advanced/long-term planning.

	A
	4-5 points
	· Hypothesis includes a research-based, quantifiable, measurable prediction that clearly required thorough background research, experience, or knowledge.
· Planning/preparing for experimentation required student to significantly expand his/her scientific knowledge, skills, and/or abilities.
· Numerous aspects of project design clearly required background research and advanced planning, including researching, developing, and testing unique or advanced:
    methods             materials            apparatus           data analysis techniques
· Student implemented preliminary “practice runs” before experimentation to refine experimental procedures, methods, resources, and/or techniques.

	Score
	/5
	Other Comments:



Experimental Methods: 
	B
	0-3 points
	· Procedures lack clarity/detail; experiment could not be replicated based on documentation provided.
· Dependant variable is not measurable or involves subjective, non-systematic comparison without use of established reference scale. 
· Too many variables were left uncontrolled to fully justify conclusions.
· Methods demonstrate very limited understanding of scientific method. 

	D
	3.5-7 points
	· Methods/procedures are explained and presented/communicated fairly well, though some important details were only communicated upon questioning the student (not mentioned on board).
· Variables are clearly identified, and most obvious variables are controlled.
· For variables that were not controlled, student recognizes potential impact upon questioning, even if not mentioned on board. 
· Procedures/method clearly designed to control some/most variables, but methods could be improved to control other factors that were not considered.
· Procedures describe quantifiable measurements and observations, but one or more methods lack standardization and objectivity.

	A
	7.5-10 points
	· Methods/procedures are clearly defined and effectively communicated/presented. 
· Methods demonstrate systematic collection of objective, quantifiable measurements and observations.
· Student identifies and readily volunteers/communicates any weaknesses in methods and can suggest appropriate modifications to experimental design that would control these factors.
· Student appears to have a strong foundation in the principles of the scientific inquiry process.

	Score
	/10
	Other Comments:
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Trials/Test Subjects
	B
	0-2 points
	· Two or fewer trials were conducted.
· Too few test subjects were included to provide valid data.
· Student claims hypothesis “proven” correct despite limited # of trial/subjects.

	D
	2.5-3.5 points
	· # of trials/subjects tested provides some (albeit minimal) support for conclusions drawn by student.
· Student claims data supports conclusions, but upon questioning, student recognizes how more trials/test subjects could impact reliability/validity of data/conclusions.

	A
	4-5 points
	· Student incorporated reasonable/appropriate number of trials/test subjects to support conclusions.
· Student identifies and readily volunteers/communicates that limited number of trials/test subjects affected data validity, and can suggest appropriate modifications to improve experimental design.

	Score
	/5
	Other Comments:



Data Analysis
	B
	0-1.5 points
	· No analysis of data/observations. (Do, observe, report.)
· Minimal effort was made to analyze data.

	D
	2-3.5 points
	· Student has conducted basic data analysis including graphs and simple statistics (mean, median, mode).
· Manipulation of data required minimal use of technology and was not overly time consuming.

	A
	4-5 points
	· Data analysis incorporates advanced middle school math skills (sig. figures, % change, % difference).
· Data analysis incorporates high school-level statistics (standard deviation/error, t-tests, variance). 
· Manipulation and graphing of data required significant time commitment.
· Data analysis required advanced use of technology.

	Score
	/5
	Other Comments:



Conclusions
	B
	0-2 points
	· Data/results provide minimal or questionable support for the conclusions drawn by student. 
· Student seems unaware that conclusions do not relate to original question or problem. 
· Upon questioning, student does not acknowledge or seem to fully grasp why data does not support the claimed conclusions. 
· Student claims data “proves” rather than “supports” hypothesis.

	D
	2.5-3.5 points
	· Data/results are suggestive of the conclusions drawn by student.
· Student claims data “proves” rather than “supports” hypothesis, but upon questioning, acknowledges error and can explain why “supports” is the proper phrase to use. 
· While data may only tentatively support student’s conclusions, upon questioning, student recognizes and suggests specific refinements to methods and/or the addition of trials in order to further corroborate results.

	A
	4-5 points
	· Student’s conclusions and inferences are logical, original, meaningful, based on empirical evidence gathered during experimentation, and demonstrate a thorough understanding of scientific methods, even if data does not fully support original hypothesis.
· Student draws supplemental, unexpected or novel conclusions based on empirical evidence gathered during experimentation; demonstrates/recognizes that some scientific discoveries are accidental.

	Score
	/5
	Other Comments:



Creativity/Originality
	B
	0-3 points
	· Little imagination shown. Standard approach using common resources or equipment. 
· Project design is simple with minimal critical thinking.
· Project found online or in a textbook or magazine.

	D
	3.5-7 points
	· Project design or topic is simple but includes evidence of some imagination on student’s part.
· Topic is a current or common one, but it is clear idea and methods came from the student. 
· Student extended, modified, or “tweaked” a common/basic experiment through modification of the materials, methods, and/or application.
· Creative substitution of materials or instruments to take advantage of available resources.

	A
	7.5-10 points
	· A highly original project; student has demonstrated advanced resourcefulness and creativity.  
· A novel approach, unique experimental design, and/or methods were developed by student in order to test cause/effect relationship.
· Student had to develop novel use of materials, new instruments and/or new systematic techniques.

	Score
	/10
	Other Comments:
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	PART B: DISPLAY
Maximum 20 Points
	Max
	Mark

	Layout of information should be logical and self-explanatory.
	2
	


	Abstract is on current, official SSEF form and is located in lower left corner of the display.
	2
	


	Exhibit appears to be prepared mainly by student.
	2
	


	Exhibit is visually attractive and neat, and physically well-constructed.  Exhibit design is not overly dramatic or distracting.
	3
	


	Original and/or creative elements enhance the overall presentation of information.
	2
	

	Procedure is described in detail on the display—experiment could be duplicated based on the procedures shown.  
	2
	

	Diagrams, photographs, and other visuals support the explanation of the procedures and experiment design.
	2
	

	Data tables, graphs, and other visuals are appropriately labelled, easy to understand, show the intended information, and support the conclusions drawn. 
	5
	

	Total Display Mark
	20
	



Project Title: _________________________

____________________________________

Student Names(s): ____________________
	PART C: WRITTEN RECORD
Abstract, Project Report, & Log Book Max 20 Points
	Max
	Mark

	Abstract clearly and scientifically summarizes purpose, methods, results, and conclusions. Student demonstrates understanding of role of a scientific abstract.
	3
	

	Final written report provides detailed documentation of purpose, hypothesis, methods and materials used to gather systematic observations, complete data analysis, detailed results, conclusions, recommendations.
	4
	


	Log book provides a thorough and accurate record of project planning, research and experimentation. Student demonstrates understanding of role of a scientific log book. 
	5
	


	“Research Summary” included in Final Written Report and notes in project log in log book provide evidence of knowledge and skills the student had to acquire in order to design an experiment to test the problem or question.
	3
	


	Bibliography/citations of research are included in final report and document student’s use of credible, scientific sources during project research. Student uses proper MLA/APA format.
	3
	


	Written documentation demonstrates proper grammar and spelling, appropriate formatting, and logical arrangement of information.
	2
	


	Total Report/Logbook Mark
	20
	




____________________________________

	PART D: ORAL PRESENTATION
Maximum 15 Points
	Max
	Mark

	Clear, logical, easy-to-follow presentation.
	4
	

	Knowledgably speaks about project and scientific method. 
	4
	

	Confidently and adeptly responds to spontaneous questions from judges. 
	3
	

	Conveys confidence and enthusiasm for project.
	4
	

	Total Oral Presentation Mark
	15
	




Additional Notes/Comments:
	
TOTAL PROJECT SCORE

	Part A: Scientific Method
(from pages 1-2)
	45
	


	Part B: Display
	20
	


	Part C: Written Record
	20
	


	Part D: Oral Presentation
	15
	

	TOTAL PROJECT SCORE
	100
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