


an environmental biologist (teaching half time and preparing labs the other half), and an animal 

behaviorist.  Almost all (82



Table 2.  Biology Faculty loads for academic year 2012/2032.  Credit hours are listed, then contact 

hours in brackets.  Our departmental goal is 10 credit hours or 12 contact hours averaged over the 

year.  Upper level courses are listed.  In Fall 2012, average number of credits taught per biology 

faculty FTE was 10.75 and 14.37 contact hours.  In Spring 2013, we averaged 10.44 credit hours 

taught per biology FTE and 13.23 contact hours per FTE. 

Faculty 

Member 

Fall 2012 Spring 2013 

Dr. Sam 

Galewsky 

BI 407 Molecular Genetics 

12 [14] 

BI 305 Cell/Molecular Biology 

10 [16] 

Dr. Cynthia 

Handler (1/2) 

+Graduate Anatomy for 

Nurse Anesthetists (1/2 of 3) 

8 [8] 

BI 394 I.S. Clinical Ethics  

 6 [6] 

Dr. David 

Horn 

BI 314 Ecology  

12 [13] 





pre-test and post-test format (Appendix A).  Testing is conducted at four times using a test 

consisting of evolution related questions from the freshman courses, Ecology and Evolution (BI 

105) and Diversity of Life (BI 108). The first test is given at the beginning of BI 105 and the second 

one at the end of BI 105. A third exam is given at the end of Diversity of Life, BI 108, and a final 

one when students complete the senior seminar course (BI 481 or 482). Second, the theme of 

evolution is intentionally included in all appropriate courses taught in the department.  How it is 

incorporated is described in each course syllabus. 

 



Experimental groups 
testing one variable  

Conclusions  Accurately reflect data 
presented 

 Correct use of logic 

 Fit study into broader 
context 

 Adequate summary of 
paper.  

 Considers where the 
work should go from 
here 

 Some conclusions not 
based on results 

 Contains faulty logic 

 Study weakly related to 
broader context 

 Many conclusions not 
related to data 

 Poor use of logic 

 No attempt to fit study 
into broader context 

 

Goal #4, research report and evaluation, is the culminating experience of graduating biology 

students.  It consists of the following components:   

 Selection of an appropriate research topic. 

 A thorough search of relevant research using primary literature.  

 Collaborative wet-bench research with a member of the faculty or critical analysis of 

existing literature on the topic.  The culmination of this is the development of a well-

supported position (hypothesis) on the topic.  

 



1 Visuals not used effectively, inappropriate type of table/figure used, minimal quality with title 

incorrectly positioned or missing and most axes not labeled or labeled incorrectly. 

Use of Literature 

5 Thorough search of the literature with fundamental papers used, minimum of 10 relevant, recent (last 

decade) primary papers used, all in-text citations formatted correctly, Literature Cited formatted 

correctly. 

3 Most literature used was appropriate, but at least one fundamental paper was not found or used, 

incomplete search of literature but at least 6 relevant, recent primary papers used, most in-text 

citations formatted correctly, minimal mistakes in Literature Cited section. 

1 Student’s search of the literature incomplete with crucial papers not found or used, fewer than 6 

relevant, recent primary papers used, many mistakes on in-text citations and Literature Cited section. 

Aesthetics 

5 Correct spelling, grammar, and punctuation, only main points presented with text minimized and 

emphasis on tables and figures, tables and figures large and easy to read, text readable from a distance, 



 

 

ORAL PRESENTATION 

Content 

7-10 Emphasis on student testable, novel hypothesis that would extend research in the field. 

All required components included (Abstract, Introduction, Methods and Materials, Results, 

Discussion, Acknowledgements, Literature Cited) with correct and necessary information included 

in each section. 

Rigorous experimental data and appropriate statistics presented with emphasis on student 

interpretation of data. 

3-6 Reasonable hypothesis but difficult to test, not completely novel and would not really extend 

knowledge in the field. 

All required components included but some with information in wrong section or not included. 

Experimental data and statistics presented data not overly rigorous, statistics unclear or incomplete, 

student interpretation of data not emphasized. 

1-2 Hypothesis not testable, novel or adequate.  No extension of knowledge beyond that already known 

would result. 

Some components missing and information incomplete. 

Experimental data weak, statistics inappropriate or absent, no novel data interpretation by student. 

Knowledge of Material 

5 Clear confident presentation with audience questions answered in a way to illustrate a complete 

knowledge of the topic. 

3 A good presentation but lacking clarity or confidence with inability to answer some audience 

questions. 

1 An awkward, weak presentation with inability to handle audience questions. 

Delivery 

5 No reading from notes or screen, eye contact with audience, appropriate voice inflection, no 

annoying mannerisms, no usage of um/uh or stumbling over words, proper time allowed for each 

slide, professional clothing. 

3 Some reading from notes or screen, some eye contact with audience, minimal voice inflection, few 

annoying mannerisms, some usage of um/uh and some stumbling over words, some slides rushed 

through, clothing acceptable. 

1 Over-reliance on notes or screen, minimal or no eye contact with audience, no voice inflection 

(monotone or robotic), many annoying mannerisms, excessive usage of um/uh and much stumbling 

over words, slides rushed, clothing not professional. 

Visual Aids and Aesthetics 

5 Correct spelling, grammar, and punctuation, only main points presented on slides without being 

text-laden, tables and figures appropriate, axes texttext



 

ASSESSMENT DATA 

 

The following data are collected and averaged: 

 

 The average improvement between pre- and post- scores on the evolution assessment in 

Ecology and Evolution, the average score on the evolution assessment given in Diversity of 

Life, and the average score for evolution assessments for both semesters of senior seminar.  

 The percentage compliance of syllabi for direct ties to evolutionary concepts 

  List of classes taken and grades below C- for objective 2.  The ETS field test is also used in 

assessment of this goal. 

 Two papers, one from the freshman year, and the senior seminar capstone research paper, 

are collected and evaluated using the rubric for goal #3 (see above rubric).  Transfer and 

other students without the first paper to evaluate are excluded from the analysis.  

  Evaluation scores for objective 4 for paper, poster, and presentation 

 We also have assessments of biology secondary education majors available through 

LiveText on performance of students on the Candidate Assessments and Program 

Assessments necessary for completion of an NCATE-accredited teacher education program 

in biology.  Results from rubrics for assessing Student Learning (CA10), Social Context of 

Science (SCI PA8) in two sections, and a science lab safety manual (SCI PA6) are reported. 

 

 

ANALYSIS OF ASSESSMENT RESULTS 

 GREEN LIGHT –  

o At the introductory level, testing indicates that we are approaching a high level of 

success.  Goal #1 is judged successful if we are able to demonstrate a 25% 

improvement between the pre-test and the post-test scores during the freshman year 

and a maintenance of this through the senior year.  Over 90% of syllabi  show direct 

relationship of evolutionary concepts. 

o Goal #2 – All students complete a course in each content area, all grades for the six 

courses elected by all graduating students are C- or better, and less than 10% must 

repeat courses to achieve this goal.   

o Goal #3 – Two papers are placed in the student’s portfolio, there is an average of 

20% improvement from freshman to senior, and the average review score for seniors 

is 12 or better.  

o Goal #4 – At the completion of Senior Seminar capstones, the oral presentation 

scores average 20 or better and poster evaluation scores average 15 or better.   

 

 YELLOW LIGHT – 

o Goal #1 – Definite improvement between pre and post-tests but less than 25%.  

Seventy five percent of syllabi for majors courses show direct relationship to 

evolutionary concepts. 

o Goal #2 – Some students are not completing one or more of the content areas, or 

more than 10% must repeat courses to achieve a C- or better in each.  

o Goal #3 - Two papers have been placed in the student’s portfolio, with less than 20% 

improvement.  Average evaluation score for the senior paper is 11. 

o Goal #4 – Average evaluation score for the oral presentation is between 18 and 20, 

and the poster score between 13 and 15. 

 

 







The Anatomy/Physiology courses are not strongly centered on the concept of evolution,   because 

they are human, not comparative, and mainly aimed at nursing students.  We decided as a 

department that it is reasonable for the A&P courses NOT to have a core theme of evolution, since 

only the human species is discussed, and we have decided to remove them from this portion of the 

assessment.  Our goal is to have evolution as a core theme in all other classes, and we are meeting 

that goal (Table 5). 

 

Table 4.  Breakdown of percent correct answers for each question on the pre and post test for 

knowledge of evolution 



 

Table 5.  Direct coverage of evolution on syllabi for Fall 2012 and Spring 2013 Classes for Biology 

Majors 

Class Instructor Evolution 

directly 

addressed 

BI 105 Ecology and Evolution Parrish, Robertson, and 

Wilcoxen 

Yes, Yes, Yes 

BI 108 Diversity of Life Hughes, Parrish, and 

Srinivasan 

Yes, Yes, Yes 

BI 300 Genetics Hughes  Yes 

BI 301 Comparative Anatomy Marcello Yes 

BI 303 Entomology Robertson Yes 

BI 304 Developmental Biology Schultz-Norton Yes

Ye



 

Table 6.  Courses that meet biology content area requirements for majors, number of biology majors 

enrolled in each course, and number of students failing to meet the required C-.    

  
Fall 2012 and Spring 2013 
Course offerings  

Course Title 

Course 

Number 

Number 

enrolled 

Number 

earning 
lower than 

C- 

A&P I* BI 206 6 1 

A&P II* BI 207 9 0 

Genetics  BI 300 36 3 

Comp. Vert. Anat BI 301 11 0 

Dev. Biology BI 304 7 1 

Molec. Cell Biol BI 305 32 0 

Comp.Animal Phys BI 306 9 0  

Virology BI 311 5 0 

Ecology BI 314 10 1 

Animal Behavior BI 323 6 0 

Plant Biology  BI 326 6 0 

General Micro BI 330 4 0 

Ecological Journey 

Florida BI 380 8 0 



 
Figure 1.  Educational Testing Services Biology Field Test Scores for 2010, 2011, 2012 and 2013. 

 

 In 2012/2013, 14 of the 22 seniors taking the exam scored 150 or above, at the 40
th

 

percentile or above for all students taking the exam nationwide (scaled overall test score ranges 

from 120 – 200). Three students, for a total of 11/22, scored above the 40
th

 percentile but below the 

mean score of 153.2 nationwide. Millikin’s mean total was 154.45, compared to 150.8 for 2012, 

156.24 in 2011 and 152.05 in 2010.  Five of the 22 students taking the exam this year scored above 

the 75
th

 percentile nationwide.  The range of scores was 137 – 175 for this year’s seniors. In 

2011/2012, 15 of 23 seniors taking the exam scored 150 or above, at the 40
th

 percentile, and in 

2010/2011 and 2011/2012, 15 of the 21 seniors taking the exam each year scored 150 or above.   

 Of the four main subsets of scores, Millikin students performance was well above the 

national averages for population biology, ecology, and evolution, and only slightly below national 



and our students scored well in analytical skills.  Our department has a strong emphasis on critical 

thinking and application rather than memorizing facts, and we are glad to see that this emphasis is 

reflected in performance.  ETS assessment of goal 2, yellow to green light. 

 



 
Figure 1.  Comparison of Freshmen (entering fall 2009) papers from Ecology and Evolution class 

with Senior Seminar papers from the same students (fall 2012/spring 2013).  Total possible point 

value is 15, with each of the three portions (Format, Design, Conclusions) of the rubric worth a 

possible five points. 



  



 
 Figure 4.  Mean scores for posters presented by students in Senior Seminar for 12 different 



 For the oral presentations, the department set a goal for a minimum total average of 20/25 to 

achieve a “green light”.  This goal was achieved in each of the last six evaluated semesters (Table 

8). In 2009/2010, only 11/32 individual presentation scores were 20 or over, and in 2010/2011, 15 

of 21 scored over 20.  In 2011/2012, averages were above 20/25 in both semesters, with only 7 of 

24 students scoring below 20, and in 2012/2013 only 5 of 22 students did not meet our departmental 

standards.  Again, generally students are meeting our expectations in all categories of evaluation of 

the presentation (Fig. 5).  It appears that our efforts to improve student preparation for their 

professional presentations are working, and we will continue to ensure that students receive early 

and frequent mentoring.   

 

Secondary Education Program 

 All secondary education students must complete 11 Candidate Assessments, as well as eight  

program assessments specific to biology.  These assessments are a part of the education courses in 

the curriculum as well as Biology 110 and Student Teaching.  During the 2008/2009 academic year, 

Christie Magoulias developed a LiveText system for documenting performance of our students in 

meeting the specific requirements for accreditation within NCATE for the National Science 



 

Goal #2 – The first step in completing this goal was to develop a list of courses that provide 

meaningful exposure to the six areas of emphasis in Biology (shown in Appendix B).   We 

submitted our curricular changes to the Division of Natural Sciences and Mathematics and to the 

College of Arts and Sciences for approval in November 2006, and began to use the new 

requirements for biology majors entering in the Fall of 2007.  We developed a check sheet to be 

included in the advising folder of each student.  It is the annual responsibility of the advising 

professor to check the progress of advisees to be certain they are in compliance both for exposure 

and grades. The number of students falling below a C- in the content area courses is used to assess 

our effectiveness in giving the students the exposure they need.  Adding the field test from ETS also 

improves our assessment of this goal.    

 The requirement for each student in each program to succeed in at least one course in each 

of the six content areas went into effect for students graduating in 2011.  We expect to see more 

breadth in the program choices of our students.  Because it is difficult for the Allied Health students 

to work in a course in the ecology content area, we approved our summer immersion course in Field 

Ecology (BI 220) to count in the ecology area for Allied Health. 

 

Goal #3— During the spring semester of 2006, we collected and evaluated the writing of seniors in 

the Senior Seminar course.  We used the results to determine the appropriate standard that students 

should meet in order to deem our teaching efforts acceptable.  Since that time, research papers from 

the freshmen Ecology/Evolution course and Senior Seminar course have been collected and 

assessed, for comparison, using the above rubric.  

 

Due to previous assessment report recommendations, the collection and storage of the freshmen 

papers has improved.  In 2009/2010 both freshmen and senior papers were available for only seven 

students, in 2010/2011 the number was nine and in 2011/2012 the number was ten out of a possible 

17 seniors.  For the 2012/2013 year, we had 17 freshman papers for the 18 graduating seniors.  We 

have good results collecting the Senior Seminar papers.  The continuing 





found that there was a significant mean improvement of 26% in their rubric scores.  GREEN 

light.   

 Goal 4. Average oral presentation scores for the 10 students in fall 2012 were 21.26, and 

21.15 for the 12 students in the spring of 2013, both exceeding the 20/25 needed for a green 

light.  Average poster scores were 16.83 in the fall and 16.39 in the spring, again exceeding 

the 15/20 criterion for a green light.  Although the rubrics are not used consistently by all 

faculty members in grading, we have found that having them, and making them available 

within the syllabus for senior seminar, has made expectations more clear to our students and 

evaluation more consistent.  The responsibility for instructing senior seminar rotates through 

the department, with a different person in charge each semester.  With the addition of 

participation of more biology faculty in the scoring process for assessment, we have more 

consistent data that can be used for program planning and improvement.   GREEN light 



APPENDIX A 



 APPENDIX B  Biology Content Category Courses  Fall 2012    revised 6-1-2012 

Complete ONE from Each Category with "C-" or better. (Does Not include First Year Core Courses) 

Each Course May Count for Only ONE Category 
     (e.g., if BI 325 Vert.Bio is taken for Taxonomy, then it cannot also be counted for Morphology or any  
     other category.) Refer to "Biology Projected Course Offering Schedule" for availability of specific course. 

Ecology    
Taxonomy  

 
Morphology   Function   

Molecules/ 
Cells   

Reproduction/ 
Genetics   

BI 220-320 
Field Ecology 
(PT/OT &  

Allied 
Health) 

BI 303 
Entomology 

BI 204 
Essen. Of A&P 
(Sec.Ed only) 

BI 204 
Essen. Of A&P 
(Sec.Ed only) 

BI 300 
Genetics 

BI 300 
Genetics 

BI 314 
Ecology 

BI 311 
Virology 

BI 206 
A & P I 

(PT/OT, PA &  
Allied Health  

& Sec Ed) 

BI 206 
A & P I 

(PT/OT, PA &  
Allied Health  

& Sec Ed) 

BI 302 
Histology 

BI 323 
Animal 

Behavior 

BI 323 
Animal 

Behavior 

BI 324 
Ornithology 

BI 207 
A & P II 

(PT/OT, PA &  
Allied Health  

& Sec Ed) 

BI 207 
A & P II 

(PT/OT, PA &  
Allied Health  

& Sec Ed) 

BI 
305/355 
Molecular 

and 
Cell Biology 

BI 404 
Evolution 

(recommend) 

BI 340 
Conservation 

Biology 

BI 325 
Vertebrate 

Biology 

BI 301 
Comparative 

Anatomy 

BI 301 
Comparative 

Anatomy 

BI 311 
Virology 

BI 407 
Molecular 
Genetics 

BI 360 
Physiological 

Ecology 

BI 326 
Plant 

Biology 

BI 302 
Histology 

BI 304 
Developmental 

Biology 

BI 312 
Immunology 

  

BI 380 
Ecological 
Journey 

BI 330 
Microbiology 

BI 303 
Entomology 

BI 306 
Comparative 
Animal Phys. 

BI 330 
Microbiology 

  

BI 404 
Evolution 

(recommend) 

BI 380 
Ecological 
Journey 

BI 304 
Developmental 

Biology 

BI 308 
Plant 

Physiology 

BI 407 
Molecular 
Genetics 

  

   BI 322 
Neurobiology 

BI 312 
Immunology 

BI 413 
Advanced 

Cell Biology 

  

    BI 325 
Vertebrate 

Biology 

BI 322 
Neurobiology 

    

    BI 326 
Plant 

Biology 

BI 324 
Ornithology 

    

      BI 360 
Physiological 

Ecology 

    

      BI 413 
Advanced 

Cell Biology 

    

  


