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STUDENT LEARNING OUTCOMES ASSESSMENT REPORT
	A. Title of Student Learning Outcome (SLO)
	Scietific Method

	B. SLO Type
	 FORMCHECKBOX 
  Course-Level                       FORMCHECKBOX 
    Program-Level


Section 1: SLO and Assessment Proposal

Directions: Complete this section to propose an SLO statement and accompanying assessment instrument and rubric.  
	1A. Date Section 1 Completed 
	5/29/07

	1B. Contact Personnel
	Names: 
	Extensions: 
	Email Addresses: 

	
	Nancy Freeman
	x3352
	nfreeman@elcamino.edu

	
	Barbara Perez
	     
	bperez@elcamino.edu

	
	Jessica Padilla
	     
	jpadilla@elcamino.edu

	1C. Additional Personnel 
	     

	1D. Division and Department Information
	Division: 
	Program or Department:  
	Course(s): 

	
	Natural Sciences
	Biology
	Bio 10

	1E. Proposed SLO Statement 
	The student will understand and apply principles of the scientific method; recognizing an idea based on reproducible evidence.

	1F. Proposed Assessment Instrument or Mechanism
	Students will be given a journal article that summarizes key findings from a research study.  They will be asked to identify the key components of the scientific process, including the observation leading to the question, the question motivating the inquiry, the hypothesis directing the experiment as well as key experimental design components. They will identify the evidence gathered and the concllusions suggested by the evidence. Student understanding will be assessed using the rubric developed by the division. 

	1G. Sections Targeted for Assessment
	Biology 10: Introduction to Biology for non-majors

	1H. Timeline for Assessment
	Students were pre-tested the second class meeting in the spring semester and then given a post test the fourteenth week of the semester. 

	1I. Rubric and Primary Traits
	Mastery Level

Criteria

1

Cannot identify correctly the process of inquiry.

Analysis of experimental design

· Do not recognize any treatment groups.

· Cannot identify the variable

· Cannot select tools for the experiment

Evaluation of Data

· No trends/patterns seen in data

· No conclusion can be developed

· Errors not seen as possible

Sees no connection between the data and the hypothesis.

2

Identify correctly the process of inquiry

· Question, hypothesis, prediction, experimentation, results, conclusion

Analysis of experimental design

· Recognize different treatment groups, but cannot identify as control or experimental group.

· Be able to identify the variable

· Selection of inappropriate tools for the experiment

Evaluation of Data

· No trends/patterns seen in data

· Conclusion developed without reference to data

· Error seen as possible

Cannot determine whether the data supports or rejects the hypothesis.

3

Identify correctly the steps of inquiry

· Question, hypothesis, prediction, experimentation, results, conclusion

Analysis of experimental design

· Distinguish a controlled experimental design

· Be able to identify/assess if a variable is controlled or not

· Selection of inappropriate tools for the experiment

Evaluation of Data

· Identify trends/patterns in data

· Develop a conclusion based on partial data

· Error Analysis – single source

Determine whether data supports the hypothesis, but incapable of reevaluating the hypothesis if necessary

4

Identify correctly the process of inquiry

· Question, hypothesis, prediction, experimentation, results, conclusion

Analysis of experimental design

· Distinguish a controlled experimental design

· Be able to identify/assess if a variable is controlled or not

· Selection of appropriate tools for the experiment

Evaluation of Data

· Identify relevant trends/patterns in data

· Interpret data (trend/pattern) to develop a conclusion

· Error Analysis – multiple sources

Determine whether data supports the hypothesis, and, if necessary, reevaluate the hypothesis.



	1J. Resources Needed for Assessment
	     

	1K. Additional Notes/Comments
	     


After filling out section 1, please save this document and submit it to slo@elcamino.edu (for our records) as well as to your division. Approval is not needed before proceeding to the assessment phase. After assessing the SLO, please continue to section 2 on the same form.  
Section 2: Report of Assessment Results
Directions:  Complete this section to report results of the assessment described in         Section 1.

	2A. Date Section 2 Completed 
	5-29-07

	 2B. Description of the Data
	Check all that apply:

1.  FORMCHECKBOX 
  Formative Evaluation             FORMCHECKBOX 
  Summative Evaluation
2.  FORMCHECKBOX 
   One-Time                             FORMCHECKBOX 
   Multiple-Step
3.  FORMCHECKBOX 
  Direct Evidence                     FORMCHECKBOX 
 Indirect Evidence
4.  FORMCHECKBOX 
   Qualitative                           FORMCHECKBOX 
   Quantitative
Narrative Description of Data:       

	2C. Report of Data
	Pre-tests were given to two of  my Bio 10 sections which totalled 75 students.  Post test assignment was given to all three of my sections for a total of 96 students.  The post test results report the student achievment of the student learning outcome as scored using the rubric.  The pre test/ post test results allow for direct comparisons to determine individual and group improvement over the course of the semester.  

     Data point #1.  Post Test results-

                75 / 96 students scored a "4"

                18/96 students scored a  "3"

                3/ 96 students scored a "1"

     Data point #2. Pre/Post test results

               Pre test                  Post test           % Change

         "4"  38/75                         48/62            up 26%

         "3"  24/75                         11/62            dwn 24%

         "1"   13/75                         3/62             dwn 12 %

     Data point #3  Direct comparison of individual improvement.

              20/59 students improved their achievement

              36/59 students remained at the same achievement level.

              2/59  decreased their achievement level.    




	2D. Projected Deadline for Submission of Data Analysis 
	6/8/07 or before.

	2E. Additional Notes/Comments
	     


After filling out section 2, please save this document and submit it to slo@elcamino.edu (for our records) as well as to your division. Approval is not needed before proceeding to the reflection phase. To analyze the assessment results, please continue to section 3 on the same form.  

Section 3: Reflection on Assessment Results
Directions: Complete this section to reflect on the results of the assessment of the SLO.
	3A. Date Section 3 Completed 
	5-29-07


3B. 
What were the most important findings from the data?

	The majority of my students (78%) were able to successfully analyze scientific research findings, correctly identifying all the components of the inquiry process as well as the key aspects of controlled experimental design. They also were able to identify the evidence collected and make the correct correlations between evidence and conclusions.  This represents significant progress and suggests that the assignments through the semester support this achievement.  While many of the students (38) were able to accomplish this in the pre-test, 34% of the students for which I had a direct comparison made gains in their achievement. Students were most successful at identifying the Question to answered, the hypothesis tested, the control and experimental groupings, the experimental variables and the evidence collected. Students were less successful at identifying the experimental controls and correctly interpreting whether the evidence supported or rejected the hypothesis. 


3C. 
What changes can be made to address these implications (e.g. 

changes to the program, curriculum, teaching method, etc.)?

	Students need more experience with experimental design, particularly controlls within the design. They also need more practice with interpreting data and looking for trends that suggest the answer to the hypothesis. Both of these can be worked into the lab component of the course. I may ask them to design their own experiment which is similar to one we've done in lab, but considering another effect. I can use this to teach the concept of experimental variable and experimental controlls.  I can have student predict data for experiments that we perform that would support their hypothesis and predict data that would leed them to reject their hypothesis. 


3D. 
What resources are needed to make these changes?  

	Time to generate the assignment and coordinate it with the lab excersizes we conduct.


3E. 
Next time this assessment is performed, what changes need to be made to the SLO statement, assessment, rubric, or method to get better results?
	I continue to look for articles that provide complete summaries of scientific research that is straightforward and complete. Each article is not always equal in complexity. I can use a variety of articles for proctice, but the assessment articles need to be comparible in design and complexity.  I will adjust the rubric, which was developed by the division  to reflect a 5 -3 - 1 scale, which will better serve my purposes for Bio 10 which more directed toward recognizing that scientific findings are based on evidence gathered through a thoughtfully designed experiment.  


3F. 
How does this SLO tie a) to any program-level SLOs (for course-level SLOs)  or b) to institutional core competencies (for course- or program-level SLOs) or c) general education outcomes (for course- or program-level SLOs)?
	     


3G. 
What is the projected semester for this assessment to be performed again?  
	Fall 2007


3H. 
Are there any additional comments?  

     
After filling out section 3, please save this document and submit it to slo@elcamino.edu as well as to your division office.  Congratulations! You’ve now completed an entire student learning outcomes assessment cycle.  
	[image: image1.jpg]



	El Camino College
Student Learning Outcomes and Assessment



[image: image1.jpg]