Appendix II.  Knowledge of Research and Investigation in Science (Research Rubric)
1.  DESCRIPTION.  Candidate experiences in science research and investigation are evaluated by the assessment committee.  Candidates have opportunities across their programs to design research projects using various scientific methods and strategies, to collect data for analysis and scientific conclusion generation, to synthesize and present their experiences in both written and oral formats, and to use math and statistics to interpret data.  The program goal is that 70% of candidates will score 2-acceptable or better on each of the criteria.  Examples from each program are described.


B.S. Geoscience.  Candidates propose, design, conduct and report research in ESS 405-Igneous & Metamorphic Petrology..  Candidates write a 3-5 page proposal of research, including Purpose & Significance, Predictions, Methods, and Expected Results, Preparation for the Project (knowledge and skills), Budget (itemized as specifically as possible), and References.  Candidates conduct the research and then compose a five page Research Report, including Purpose & Significance, Results and Discussion, Summarize Hypotheses/Predictions Examined, Description of Evidences Collected that Support or Reject Hypotheses (be specific about specific samples, thin section information, mineral compositions, etc), Suggestions for Future Work, and References.  Candidates present their research to instructor, members of the class, and Dr. Gale Blackmer of the PA Geological Survey.

2.  ALIGNMENT WITH STUDENT LEARNING OUTCOMES.  
3. BRIEF ANALYSIS.  
4.  HOW DATA EVIDENCES MEETING STANDARDS.  


	Research Rubric
The minimum acceptable score is 2 on each item

	Name
	Certification
	Date
	Evaluator

	Investigation Parts
	Not acceptable (1)
	Acceptable (2)
	Target (3)

	1.  Research Problem
	Stated problem is unclear or too broad
	Stated problem is clear, key variables are identified
	A clear statement of the intent of the research with the problem narrowed to a manageable scope

	2.  Literature Review
	Missing or inadequate review of the literature for the investigation
	Literature review adequate for the specific investigation, includes primarily peer-reviewed articles
	Thorough literature review that identifies the need for and methods by which the research is being conducted

	3.  Experimental Design
	Experimental design is incomplete or unclear
	Experimental design is generally clear and supports the research question.  Variables are controlled
	Experimental design is clear and supports the research question.  Includes a clear description of the procedure with both controlled and extraneous variables

	4.  Data collection & organization
	Data are absent, poorly organized, and/or inappropriately displayed
	Data are organized and appropriately displayed using graphs, charts or tables
	Data are organized to allow for analysis and interpretation.  Graphs and charts should be utilized for this organization

	5.  Analysis and interpretation of data
	Inappropriate techniques used in data analysis and interpretation.  Little or no evidence of the use of appropriate mathematics
	Appropriate techniques, mathematical and otherwise, used in data analysis and interpretation
	Thorough analysis and interpretation of data using appropriate mathematics for processing and interpreting data.  The interpretation of data is presented in relationship to findings from previous studies

	6.  Final Conclusions
	Conclusions are absent or not clearly related to the problem or supported by the data
	Conclusions are related to the problem and supported by the data
	Conclusions are based on the above analysis and are clearly related to the problem and previous studies

	7.  Discussion
	Discussion of the research project is absent or minimal and poorly thought out
	Discussion of the research project includes suggestions for improvements or refinement to experimental design
	Discussion of research project includes suggestions for improvements, refinement, and/or new approaches to experimental design, and includes a discussion of future research questions

	8.  Report
	Research is not reported or is incomplete
	Report of research is complete (literature review, procedures, data, analysis, conclusions)
	Report of research is complete (literature review, procedures, data, analysis, conclusions) and includes presentation and discussion with peers


	Summary of Evidence of Knowledge of Research & Investigation in Science


	Name

	Date
	Evaluator

	Investigation Part
	Pts. 

(1-3)
	Evidence used & comments

	Research Problem
	
	

	Literature Review
	
	

	Experimental Design
	
	

	Data collection & organization
	
	

	Data Analysis & interpretation 
	
	

	Final Conclusions
	
	

	Discussion


	
	

	Report


	
	

	Total Points:

(Must redo categories below rating of 2)
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