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Principles of Biology I

Principles of Biology I (Biology 111, or Bio 111) is the first semester course in a two-semester regimen designed for freshman science and health professions majors. Median enrollment in Biology 111 is approximately 550 students per year, representing approximately 40% of the UMES freshman class. There are currently nine sections, with an average of 60 students per section. Typically the course is taught three days per week for 50 minutes. An associated lab course, which is not included in the Bio 111 grade, meets once per week for 3 hours. In Bio 111 students are introduced to the basic concepts in biology with an emphasis on molecular, cellular, and genetic concepts. It is expected that a student who passes Bio 111 will be able to handle material presented in any subsequent course. As such this foundational course serves as the pre-requisite for all subsequent courses in the major.  

In the recent past, Bio 111 participated was part of Round III of NCAT's FIPSE-funded Colleagues Committed to Redesign (C2R) program, 2009 – 20010. Participants conducted a pilot of their redesign plans in fall 2009. In the C2R program, NCAT’s role was to introduce the course redesign methodology to participating institutions, assist them in developing project plans and work with them through the pilot period.  The full implementation was not achieved as part of this program; however, several valuable lessons were learned and were applied to the redesign as part of the USM Carnegie Course Redesign Initiative. The redesign of Bio 111 incorporated principles chiefly from two models. Reduction in the number of lectures and the incorporation of computer-based learning experiences are the critical components selected from the Replacement model. A dedicated Biology Computer Laboratory with online resources and on-demand personalized assistance are elements taken from the Emporium model. 

1. Student learning outcomes.  

Analysis of learning outcomes between traditional, and the Carnegie Redesign Course, is presented in Figure 1.  These results reflect the grades from traditional courses taught by Dr. Pitula and Dr. Elnaiem, and 3 redesign sections. The first class was taught by Dr. Pitula in Fall 2011, with 100 total students. The second cohort was taught by another team member, Dr. Elnaiem, and encompassed 157 total students. Surprisingly, the results remained virtually the same, both across delivery-type, and instructor of the course. 

[image: image3.jpg]8 & 8 8

Grade Distribution Total

® Traditional

 Redesign 11

 Redesign 12

35

Grade Distribution % of Class

25

20

15

10

= Traditional

 Redesign 11_12




[image: image1]
Based upon analysis of student participation in the course redesign, both instructors observed that a  significant percentage of students in the redesign were not engaged in the course material. Ensuring that students purchase the learning material is deemed the greatest challenge to the improvement of student outcomes. The learning outcomes between participating and non-participating students are dramatic. In Figure 2 is shown a comparison of grades earned between these two groups: “participating students” and “non-participating students,” defined as students who either a) did not purchase the computer redesign material b) purchased the material, but did not complete at least 50% of the assignments. 
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2. Closer alignment of homework and test material. The students generally gave positive feedback on the computer assignments, and in fact often expressed an interest to do more. This demonstrates that for those students engaged in the redesign, they preferred this particular mode of delivery of material.

3. Excellent university support from administration. The computer classrooms were fully equipped, and funds for supporting the learning assistants were sufficient to cover all hours. The Vice President for Academic Affairs, Charles Williams, PhD, was in constant contact with the project leader to ensure that all support was delivered and that the redesign process proceeded on schedule. This support was vital in the progress made in the redesign of the course.  

Principles of Course Redesign

The redesign of Biology 111 incorporates principles chiefly from two models. Reduction in the number of lectures and the incorporation of computer-based learning experiences are the critical components selected from the Replacement model. A dedicated Biology Computer Laboratory with online resources and on-demand personalized assistance are elements taken from the Emporium model. 

Principle #1: Replacement model of redesign. By redesigning the whole course, the number of lectures was reduced from two 80-minute lectures of each week to one mandatory 80 minute lectures per week, with the remaining 80 minute period dedicated to computer-supplemented learning modules.  This had the benefit of effectively generating release time for faculty to participate in other scholarly duties.

Principle #2: Encourage active learning.  1) Use of Mastering Biology, a web-based program which includes tutorials, exercises, and quizzes. Mandatory use of the Biology Computer Laboratory for one hour per week was maintained, although students typically did not use the center for more than the required time. 

Principle #3: Provide students with individualized assistance.  The Biology Computer Laboratory was staffed by numerous undergraduate learning assistants (ULAs), one graduate learning assistant (GLA), and one adjunct faculty. 
Cost reduction Strategies Employed

Objective: Employ four cost reduction strategies in the redesign of Principles of Biology I to decrease the cost per student by 41%: 

Strategy #1: Decrease the number of sections offered from four to two and increase the class population from 55 to 120.  In the spring of 2012, the student enrollment in the redesign was increase to 157 students. We were able to eliminate one section of the course, which resulted in the ability of Dr. Pitula to institute a new graduate level genetics  course in support of the UMES Toxicology program.
Strategy #2: Change the mix of personnel to include ULAs, GLAs and adjunct faculty. In the spring semester, we hired one full time adjunct faculty to monitor the learning center. This faculty member also taught lectures in the Genetics 222 course, and this summer will be teaching Bio 111 to students in Summer Session 1.
Strategy #3: Substitution of Mastering Biology for monitoring and automated grading software for professors’ manual work. Lecture was held once per week instead of twice per week with the addition of one mandatory hour spent in the Biology Computer Lab.
Strategy #4: Substitution of Mastering Biology for face-to-face lectures and substitution of peer interaction for one-on-one faculty/student time. Implemented without difficulty.
Barriers

No significant barriers are predicted to prevent full implementation by Spring of 2013
1) Increased Success Rate.   There wa

Figure 1. Grade Distribution For Students Enrolled in Biology 111.  Shown are total grade distributions, and percentages for grades, based upon 187 students (Traditional), and 257 students from the Carnegie Redesign.





Figure 2. Learning Outcomes Between Students Participating in the Course Redesign (P) and the Non-Participating Students (NP), based upon 257 total students.
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