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The relevant CoSM courses for GE Area VI include PSY 110, EES 260 (formerly EH 205), SM 101, and SM 205.  Of these, PSY 110 is the one that is offered regularly and impacts many students, SM 101 is the other course for which multiple sections were offered during the assessment period of this report, and one section of SM 205 was offered and assessed.  Last year’s assessment report essentially consisted of a report for PSY 110.  This report essentially is a report for SM 101, followed by a brief assessment for SM 205.  The assessment information provided for SM 101 is that required by the NSF, as development of this course is an NSF-funded project.  The information provided for SM 205 is based on the standard GE Area VI assessment plan.  EES 260 is seldom offered and we have no current assessment information to report for it.
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Scientific Thought and Method -- SM 101
Introduction:  The following is a summary of the assessment of Area 6 general education learning outcomes for the course SM 101 Scientific Thought and Method.  SM 101 is an introductory general science course that targets development of student scientific reasoning and basic math skills deemed necessary for success in future science majors courses. By completing this course, students develop general competencies in the areas of scientific reasoning and understanding of nature of science as related to the ability to engage in all aspects of scientific investigations; i.e. students develop skills associated with hypothesis writing, experimental design, data collection and analysis, argumentation, and communication of results through lab report writing.  The following areas are examined in this report and include: 1) assessment measures employed and related assessment findings, 2) program/course improvements, and 3) assessment plan compliance.

1. ASSESSMENT MEASURES EMPLOYED AND RELATED FINDINGS
Assessment measures were employed during Fall quarter 2008 in the various offerings of SM 101 taught by Michael Edwards.  Three quantitative measures were employed and a description of these measures is provided below along with relevant results.
Measure of Scientific Reasoning Skill Development
Lawson’s Classroom Test of Scientific Reasoning [LCTSR] was used as a pre- and post-test given on the first and last day of class to determine student change in level of scientific reasoning.  This 24 question multiple-choice test assesses six skills, all of which are important components of the broadly defined scientific reasoning ability. These skill dimensions include conservation of mass and volume, proportional reasoning, identification and control of variables, probabilistic reasoning, correlational thinking, and hypothetico-deductive reasoning.  See Table 1 next page.  

The findings indicate that the course has been successful in increasing student SR skills in the domains of proportional thinking, ability to control variables, and probabilistic reasoning.  This was expected as a significant amount of the course is devoted to these three topics in the form of targeted training modules and in terms of specific activities woven throughout the course which provide additional practice of these skills in different science contexts.  

Although significant shifts in the other SR skill domains were not observed, this was somewhat expected.  Students enter the course already scoring high with skills associated with conservation of mass and volume and nowhere in the course do activities explicitly address this skill so significant gains were not expected.  As for correlational and hypothetico-deductive reasoning, one factor that may impact the lack of significant shifts in these skills is that  neither skill domain is explicitly targeted during the course in the form of a training module but rather these skills are integrated within the scientific investigations the students design and conduct in the latter half of the course.  Future course improvements will contain SR training modules that explicitly address these domains.
Table 1.  LCTSR results for students before and after completing SM101.

	LCTSR Scientific Reasoning Domain
	Highest Possible Score
	Administration
	N
	Mean %
	SD
	p

	Conservation


	4
	Pretest
	58
	3.22
	1.08
	0.220

	
	
	Posttest
	58
	3.36
	1.00
	

	Proportional Thinking


	4
	Pretest
	58
	1.43
	1.43
	0.005*

	
	
	Posttest
	58
	1.79
	1.62
	

	Control of Variables


	6
	Pretest
	58
	2.91
	1.45
	0.00*

	
	
	Posttest
	58
	3.84
	1.46
	

	Probabilistic Thinking


	4
	Pretest
	58
	3.05
	1.33
	0.011*

	
	
	Posttest
	58
	3.45
	1.11
	

	Correlational Thinking
	2
	Pretest
	58
	1.53
	0.80
	0.090

	
	
	Posttest
	58
	1.33
	0.89
	

	Hypothetico-deductive Reasoning
	4
	Pretest
	58
	1.79
	1.20
	0.078

	
	
	Posttest
	58
	2.09
	1.19
	

	Total Score
	24
	Pretest
	58
	13.95
	4.15
	0.000*

	
	
	Posttest
	58
	15.89
	3.85
	


Note: *Using a paired-samples t-test, statistically significant at ( = 0.05.

Impact on Understanding of Nature of Science (NOS)
A survey that measures student understanding of nature of science (developed under the STEP grant) was administered as matching pre- and post-tests.  The survey results shown in Table 2 indicate that our students enter the course with a naïve understanding of the nature of science but that a significant shift towards a more sophisticated view occurs as a result of this 10-week course.  This was expected due to the SR-training module found in the first chapter of the course packet which explicitly targets student understanding of NOS.  In addition, all subsequent chapters in the manual provide additional activities that address these NOS ideas in different science contexts.  Looking at each item more carefully, it was found that six of the 21 survey items demonstrated consistent, significant gains:

1. Hypotheses must be testable. (increase in agreement, p=0.000)

2. Scientific knowledge may be affected by personal bias. (increase in agreement, p=0.000)

3. Scientific knowledge can be changed. (increase in agreement, p=0.000)

4. Experiments in science prove ideas. (decrease in agreement, p=0.000)

5. Scientific knowledge is exact. (decrease in agreement, p=0.000)

6. Science theories are final and can’t be changed. (decrease in agreement, p=0.002)

The first listed survey item was focused on extensively throughout the course. Although there were no significant gains in hypothetico-deductive reasoning on the Lawson test, those questions focused more on deducing predictions from hypotheses rather than understanding their nature. The combination of these data presents a positive influence of the curriculum on the process and importance of hypotheses in science even though the students may still have difficulty in analyzing particular examples. The other items that demonstrated statistical significance reflect core ideas of science as a discipline, i.e. its subjectivity and tentative nature. As science is often understood to be absolute and objective, this more appropriate understanding is critical for students intending to major in science.
Table 2.  Student understanding of nature of science, before and after participation in course.

	
	
	N
	Mean
	SD
	t
	p

	Two Course Offerings
	Pre-test
	42
	74.76
	6.76
	-7.04
	0.000*

	
	Post-test
	42
	81.64
	6.88
	
	


Note. A paired t-test was used. The highest possible score is 105, indicating a sophisticated view of NOS. *Statistically significant at ( = 0.05. 

Impact of SM 101 on student attitude and motivation to major in science
A final objective of SM 101 is to maintain, if not improve, student attitude and motivation to major in science.  Because students in the Fall offerings of SM 101 typically have MPL 3 scores, they are not eligible to enroll in their introductory majors science courses until they have taken the appropriate math pre-requisites.  As a result, the concern is that students may lose interest in science as a major during this time and SM 101 may be able to play a role in keeping these students motivated for their intended science major.

A 30 question 5-item Leikert-scale survey was developed to assess student attitude and motivation for science upon entering and leaving SM 101.  Students started the course with highly positive attitudes to science and science careers and that attitude was maintained throughout course as the pre-survey responses (not shown) were not statistically different than the post-survey responses shown in Table 3.
Table 3.  Selected statements from survey

	Survey Question Regarding SM 101 
	Avg. Response

Post-Survey

	Stimulated my intellectual curiosity 
	1.7

	Motivated me to continue in science 
	1.6

	Increased confidence in my math skills 
	2.2

	Increased confidence in my SR skills 
	1.6

	Feel better prepared for future required science courses 
	1.6

	Recommend course to other students 
	1.5


1 = strongly agree,   2 = agree,   3 = neutral,   4 = disagree,   5 = strongly disagree

2.  PROGRAM/COURSE IMPROVEMENTS

SM 101 had a positive impact on science intent majors during Fall 2008 in terms of their SR skill development, understanding of NOS, and motivation to continue in science.  Although not every targeted SR skill domain demonstrated significant increases and the significant shifts in understanding of NOS were not to a highly sophisticated level, the observed significant gains were the result of a mere 10 weeks of specialized instruction which in itself is impressive. 

However, the results presented in this report drive future curricular modifications such that the course can better target areas that may be susceptible to improvement.  New activities were designed and written into the course manual during Summer 2009 and a revised edition of the SM 101 course packet is currently being used with the 100 students enrolled in SM 101 Fall quarter 2009.

3.  ASSESSMENT PLAN COMPLIANCE

To the best of my knowledge, guidelines have been followed as requested by Dan Voss.  Identified measures were obtained and reported to College of Science and Mathematics. 
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Great Ideas in Science -- SM 205
The aim of the course was to provide students a good overview of different topics and theories in science and the philosophy of science.  Because it was taught by a philosopher, special attention was paid to logic and foundations of math, logical structures of theories, historical episodes and turning points, less so applications and problem solving.  No mathematics background was assumed beyond ordinary algebra for quizzes although math was used in the classroom for illustrations and proofs.
The assignments included 8 quizzes, all but one of which were written by the professor and graded out of 10 points.  The low quiz was dropped from the average.  A final essay was included as a culminating experience in which students were asked to evaluate three great ideas and their basis as science.  Class participation made up the rest of the grade.  For purposes of assessment, the quizzes contained marker questions, the professor kept a record of the marker questions and scores on these.  
Recommendations:  Per the professor, it was difficult to schedule guest lecturers, although the ones had were very effective.  Two appointments fell through.  The instructor ended up bearing the main load of teaching the course, rather than a truly collaborative effort.  It was also hard to find a good text for a class of this sort; Galileo’s Finger is good, but was supplemented with other books, written class notes and handouts.

Assessment:  Marker questions were included on quizzes.  Students usually had a choice of which to answer, or in some cases failed to turn in the quiz, so the tally is not always over the whole class but is out of those attempting the question.  Collectively, 73% of answers on marker questions were correct.  An essay was added as a culminating experience to see verbally what students got out of the course.  Correspondingly, 85% of the students provided an adequate response to the essay question.
