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General Education Assessment Plan:

Area 5  Natural Sciences

Lead Faculty:   Tim Wood

1. The General Education Learning Outcomes for Area Five: 
a) Understand the experimental basis of scientific inquiry

b) Understand the importance of model building for understanding the natural world

c) Understand the theoretical, practical, creative and cultural dimensions of scientific inquiry

d) Discuss some of the fundamental theories underlying modern science

e) Understand the dynamic interaction between society and the scientific enterprise

f) Recognize appropriate ethical uses of knowledge in the natural sciences.

2. Based on these outcomes, the specific performance criteria in this area.  
Performance criteria in all courses include

· Written laboratory reports

· At least three written examinations

· Standard, course-specific questionnaire administered with final exams (see below)

Each of these criteria emphasizes critical thinking skills, a sound understanding of scientific principles and procedures, recognizing the dynamic role of science in society. 

In addition, many courses also use one or more of the following performance criteria, which cover similar ground but can often do so more effectively than lab reports and large exams: 

· Written quizzes administered weekly

· Writing assignments, especially in writing intensive courses

· Independent inquiry assignments, combining writing with library research or special data gathering beyond the regular laboratory or field exercise

· Group discussion of assigned topics, especially using facilities of WebCT
The choice of these performance criteria will depend largely on the class size, structure, and the preferences of the instructor. 
3. Assessment measures to be used to evaluate student achievement in Area 5.
Direct measures of student achievement
Course-specific questionnaire. We will use a standard set of questions, specific to each course, to measure student understanding of important scientific principles. These will be integrated into the final exam each time the course is taught. The questions will be initially assembled by the main course instructor with input from the Area 5 Coordinator. The Coordinator will also have responsibility for 

a. reminding instructors to insert the standard questions
b. collecting and tallying student responses
c. archiving and disseminating results from each Area 5 General Education course
Examples of questions from BIO 107 (Biology of Disease) are shown in Appendix 1. 

Indirect measures of student achievement
Focus groups. This assessment will be done through focus group sessions conducted independently with help from the College of Business.  Questions are to be discussed and approved by course instructors. We anticipate each year at least one group for students prior to taking any GE science courses, and another for students having completed the entire science requirement at Wright State University.  Each focus group will involve 6-10 students, one facilitator to lead the discussion, and one co-facilitator to take notes.  Sessions will run for about 90 minutes, and refreshments will be provided.  Questions will focus on the participants’

· Experience with science before entering Wright State;

· Current attitudes towards science;

· Expectations (or assessment) of their General Education science courses;

· Expectations (or assessment) of the General Education Program. 

The General Education Student Learning Outcomes Evaluation Form will be distributed on a regular basis to selected Area 5 courses as determined by UGEC.  The results will be tabulated and submitted to the CoSM office.  The results of the survey will be provided to Area 5 lead faculty and to department chairs..
Qualitative evaluations of student achievement 
NOS Questionnaire. For this year we will experiment with the questionnaire on (Views of Nature of Science,( (Lederman, Norm G., Fouad Abd-El-Khalick, Randy L. Bell, Renée S. Schwartz. 2002. Views of nature of science questionnaire: towards valid and meaningful assessment of learners( conceptions of nature of science. Journal of Research in Science Teaching 39(6): 497-521).

Administration of the test appears fairly straightforward, but evaluation may be difficult.  The questionnaire requires written responses to six probing questions, to be followed by a personal interview to establish clarity. Responses are then evaluated according to a prescribed matrix.  Initial analysis will be conducted by the Area 5 Coordinator, but eventually we expect to hire a graduate student in education for much of this work.  The test will be given in Spring Quarter, 2005 to students enrolled in their third and final GE science course.
Focus groups.  See 3. b) above.
Quantitative evaluations of student achievement 
General questionnaire.  A separate set of questions will be used to assess the effectiveness of other Area 5 learning objectives. This questionnaire will be administered online using WebCT.  Certain incentives, such as a drawing for WSU Bookstore Gift Certificates, will be used to encourage students to access the questionnaire. The questionnaire will be offered twice each academic year: once to students in the first two weeks of their first GE science course, and again to students in the final two weeks of their last GE science course.  Fifteen multiple choice and short answer questions will address those learning objectives not covered by the Course-Specific Questionnaire. Examples of questions are shown in Appendix 2. 

Course-specific questionnaire.  See 3. a) above.

The General Education Student Learning Outcomes Evaluation Form will also provide quantitative data for assessment purposes.
4. Assessment Schedule to be used  

For the next several years we will attempt to implement all of the assessment measures every year.  One of our aims will be find the most effective and efficient way to collect the data.  

5. Collection, storage, retrieval, evaluation of data

Taking responsibility. Responsibility for Area 5 assessment will be assumed by the Area 5 Coordinator working closely with course instructors. Compilation and statistical analysis may eventually be done with the assistance of student workers. In the case of the Lederman interviews, for example, we expect to hire a graduate student in science education.  Results will be disseminated to all Area 5 course instructors in our regular quarterly meetings, where we will discuss their implications; results will also be passed to the University General Education Committee.  

Assessing the assessment:  For assessment purposes we recognize the need to establish a credible base of longitudinal data. At the same time, we anticipate the need to adjust and modify parts of our assessment tools as the results are analyzed.  New questions will certainly be added while others are discarded. 

Measuring success. For the course specific questions, an achievement rate of 75% correct answers will be considered satisfactory.  However, all the other assessment tools will be comparing the performance and attitudes of incoming and outgoing students. We will be looking for indications of change: in attitudes, perspectives, and knowledge.  Statistically significant increases in scores on the NOS Questionnaire and General Questionnaire will be interpreted as program success, and we would strive to maximize these increases. Results from the focus groups should help us clarify these results and confirm their validity.  It must be recognized, however, that differences between incoming and outgoing scores may be modified by influences beyond the reach of Area 5 courses. 

Results that show little or no positive difference between incoming and outgoing students’ improvement will prompt a closer examination of the program. For example, it should be possible to distinguish results from specific courses to identify those that are achieving better than others.  Corrective measures could then be applied from various levels. 

*

Area 5: Appendix 1

Examples of standard questions from BIO 107 (Biology of Disease) inserted into the final exam for a longitudinal assessment of student understanding of major concepts:

1. What big idea from Louis Pasteur helped Robert Lister understand the cause of infection?

A. Anthrax bacteria can be weakened by partial drying.

B. Invisible particles in the air can contaminate grape juice and make it ferment.

C. Rabies is caused by an unseen virus in the saliva of its victims.

D. Carbolic acid can be used to sterilize surgical tools. .

2. Canning food to preserve it works on the assumption that

A. all bacteria are killed by high, moist heat and pressure.

B. no bacteria can grow without oxygen.

C. no bacteria can grow without water.

D. the tin lining of a can retards bacterial growth.

3. Every day you inhale virus pathogens capable of causing a bad cold. Where do these viruses come from?

A) They develop from tiny, resistant spores.


B) They split off from parent pathogens.

C) They are produced by human cells.



D) They form from airborne dust.
4. There is great concern about widespread, arbitrary use of antibiotics because

A) it causes allergies against these antibiotics.  


B) it leads to bacterial resistance against these antibiotics.

C) it creates an artificial scarcity in these antibiotics. 

D) there may be many unknown side effects.

5. While vacationing in Belize a married couple is exposed to dengue fever virus. For the man it is his second exposure in five years; for the woman it is her first encounter with the virus. Which one is likely to respond with the most antibodies?  Explain your answer.

*

Area 5: Appendix 2
Examples of standard questions on the General Questionnaire offered to students in all Area 5 General Education courses:

1. Which of these would be an example of scientific modeling?

 
A. Visualizing an atom as a miniature solar system    


B. Proposing that contagious diseases are caused by tiny viruses and bacteria.    


C. Interpreting fossils as representations of ancient living things    

2. Which one of these questions cannot be addressed by scientific means?


A. How much plutonium is needed to make a 20 megaton bomb?    


B. How does the smallpox virus avoid human immune defense mechanisms?    


C. Is it justified to kill 200 innocent people if that action might prevent even more killings?    


D. What would be a suitable addictive substance to replace caffeine in soft drinks?    

 3. Scientific theories sometimes challenge certain beliefs held strongly by society. Describe below an example of this conflict, either current or historical. 

4. "Clinical trials show that when used with proper diet and exercise, Fat-B-Gone tablets can help you lose up to 2-3 pounds per week." In one or two sentences below explain why this is NOT a scientific endorsement of the tablets. 

5. "Scientists are just as sensitive to ethical values as is the rest of society."  Do you agree?


A. Yes.    


B. No.    







