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1. Class demographics



I was facing a semester with 2 sections of a science core course, MAR 120 oceanography, which was unusual for my workload.  I decided to try 2 different approaches to my teaching and collect data in the hopes of seeing a difference in the performance of the 2 sections.  The classes involved included:

MAR 120 Oceanography E period (3 mtgs/week, each 1 hr) with ~100 students, mostly upper-class, non-science majors taking the course for a science core (Business and education represented heavily); taught in lecture hall with stationary desks etc.

MAR 120 Oceanography G period (2 mtgs/wk, each 90 minutes) with ~25 students, mostly freshmen (undecided, business & education majors primarily; one student declared marine science as a major before the semester ended!); taught in large TLC classroom with 

MAR 121L Oceanography Laboratory (3 hr mtg Thursday afternoons) with 8 students, all education majors; 7 from MAR 120 E period and the 8th from a night section of MAR 120.

2. What problem(s) or question(s) about my students’ learning and my teaching strategies did I address?

Question posed: In a Marine Science class directed at non-majors, what effect would increased use of interactive and inquiry-based education methods have on student learning as evidenced in test scores?

Approach:


The large section of MAR 120 would be taught with more traditional style lecturing but included some less traditional learning opportunities which I have been including for several years now.  The smaller MAR 120 section would be taught the same content and similar style but with enhanced non-traditional learning opportunities.


Evaluation methods included the regular exams, daily quizzes, in class assignments and a pre-/post- content assessment.  The latter was created using the national science standards for high school students for content relevant to the course.  Nine topics were selected for the assessment and inclusion in the courses.  The smaller section would get enhanced coverage of these topics when possible through less traditional approaches.


The goal was to see if I could detect improved scores for students receiving enhanced approaches to the content.  In addition, the small lab section students were provided numerous inquiry-based exercises covering the main topics of the course.  Their scores were also compared to the other students in their lecture section.

3. What methods did I use to gain information?

In both lecture sections I included the following:


Pre-/post-quizzes created using the national science standards for high school students for content relevant to the course.  Nine topics were selected for the assessment and inclusion in the courses.  All questions in the assessments were multiple choice; only the traditional scantron sheets were used for these assessments.  The smaller section would get enhanced coverage of these topics when possible through less traditional approaches.  The pre-test was given the first day of classes; students were told that I would use their results to determine how I would approach the topics during the semester.  The post-test was given to students after their final exam; students were offered extra credit to complete and the opportunity to learn the results of both the pre- and post-tests by providing a mailing address.


Daily quizzes on material covered during that same meeting.  The intention was to encourage the students to come to class and pay attention.  The students wrote their answers on index cards which were graded after class.  They were updated on their cumulated scores when their exams were returned.


Group exercises conducted in class covering a more challenging question posed to them regarding the material covered in that class meeting as well as other content leading up to that day.  These included discussion of questions and group answers.  For some exercises, resubmitting answers was permitted after I provided feedback.


Regular exams were the same for both sections and included a variety of options using a format I have offered for several years.  They took an exam after each third of the course.  In each exam, four groups of multiple choice questions were offered, each with a corresponding essay.  Students could choose either the 10 MC questions or the essay question in each section.  The final section of the exam required an essay from all students regardless of their choices in the previous 4 sections.  Therefore, a student’s exam could be all essay or could include from 10 to 40 multiple choice with essays replacing each set of 10 MC they chose not to answer.  The IF-AT answer form (provides immediate feedback and opportunity for partial credit) for multiple choice was used unless a student preferred the traditional scantron sheet.

In the smaller lecture section:


Students had more opportunities to struggle with concepts in groups and help each other master the content.  Hands-on exercises were included in some efforts.  An example of the hands-on experiences would include group discussion on how a lava lamp worked before considering vertical circulation; scores below show a slightly higher average for this exercise as compared to the large section’s scores.

4. What have I learned so far? The following are quantified results available at this time:

	
	E period (~100)
	Lab with E per. students
	G period (~25)

	Pre-test  *
	10.5/18  (58.3%)
	
	11.2/18   (62.8%)

	Post-test  +
	10.6/18  (58.6%)
	
	11.0/18   (60.9%)

	  % Score improved
	29%
	71%
	26.9%

	  % Score unchanged
	24%
	0
	23.1%

	  % Score dropped
	33%
	29%
	34.6%

	
	
	
	

	Exam Average  +
	74.6
	
	74.5

	  Exam 1  +
	73.6
	
	76.5

	  Exam 2  +
	73.6
	
	73.3

	  Exam 3  *
	79.0
	
	74.1

	Quiz Average  *
	54.7/65
	
	50.2/65

	Example assignment averages
	
	
	

	  -Vertical Circulation
	5.9
	
	6.8

	   -Sea Floor Sediments A  *
	7.6
	
	7.5

	   -Sea Floor Sediments B  *
	5.9
	
	8.2

	   -Continental Drift  *
	6.2
	
	7.1




*  statistical difference found between lecture classes using T-test



+ no statistical difference found


The results were mixed. In general, the numbers did not reflect the kind of significant correlations for which I had hoped.  From the pre-test results, it appears that the smaller section with predominantly freshmen was better informed coming into the semester.  Those students did statistically worse on quizzes (although they had fewer and so each quiz had a greater weight) but performed better on some in-class exercises.  Their exam average was no different from that of the large section with fewer % freshmen and there was no statistical difference in averages for exam 1 and 2 but a difference for exam 3 with the smaller section receiving a lower average.


The post-test results show statistically no change in scores for either lecture section as compared to the pre-test.  There was also no statistical significance between the assessment score changes in each lecture section.  And, there was no statistical correlation between assessment score change and exam average although a weak trend was seen in the data for both sections showing greater improvement for students with lower exam averages.  (In other words, weaker students seemed to show a higher rate of improvement throughout the semester.)  All of these analyses were also conducted for the sub-population of each lecture section that requested to be informed of their assessment test results.  The results were all the same. This seems to suggest that student motivation (if interest in assessment scores is a sign of that) did not correlate significantly with exam performance.  

However, I did notice one quantitative difference and several qualitative ones: There was a dramatic difference between pre/post test scores of the lab students and those of their classmates in the lecture class, with the former demonstrating a much higher % of improvement. This result  reinforces the value of a lab added to a lecture class.


In addition, the students in general seemed to find the group exercises helpful.  In the smaller section in particular, I witnessed some students teach others who were struggling with the content and a few light bulbs go off as a result.  Overall, the students in the smaller section found the course more enjoyable than those in the larger section (based on a quick review of course evaluations and excluding the one student who admitted sleeping through most of the semester and declared the course boring!).  For both sections, several students commented on the benefit of the daily quizzes (forces them to come to class and pay attention) and only one thought they were not appropriate.  Students generally liked having a variety of methods of evaluation.  Several students commented that the course contained too much information.

5. Where will I go from here?


The results may have been different if I taught one section strictly as a traditional lecture class.  However, I was not willing to do so this semester and will likely not do so any time in the future.  I would, however, re-evaluate my pre-/post- assessment questions.  I might consider selecting fewer than 9 topics to test and make sure I covered each carefully, particularly in the smaller section.


The post-test was given following the final exam simply to ensure that most students would be present for it.  Analyzing the sub-populations of students who requested assessment test results was conducted to see if they were more serious about the assessment but there was no difference between them and the larger class population.  If I were to repeat this component, I would consider giving the post-test on a different day before classes end, when students are more likely to take the assessment seriously.


Following the semester this project was conducted (fall 2002), I made the decision that I would prefer to teach all my classes with an emphasis on case studies rather than simply teach the content.  A comparison of my lecture/non-traditional classes with a class with case studies emphasized would likely be very interesting.

