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

behaviorist.  Almost all (91%) have Ph.D.s in their special areas and have training to be able to 

provide backup for at least one other area as well as the skills to teach in more general freshman 

level courses.  The curriculum has been divided into the following study tracks: 

 General Biology 

o Traditional Track 

o Pre-Professional Preparation 

o Secondary Education  

o Environmental Biology 

 Allied Health Preparation  

o Pre-PT/OT 

o Pre-Med Tech 

 Cellular/Molecular Biology 

These tracks prepare students for careers in almost any area of biological research, including 

organismal or molecular/cellular research, medicine, dentistry, veterinary medicine, environmental 

biology, high school teaching, physical therapy, occupational therapy, and medical technology.  The 

department advises and provides biological training of 125 (average) majors and annually graduates 

an average of 26 students.  The largest areas of specialization for students are the Pre-Professional 

and Allied Health tracks. In addition to providing training for our majors, the department services 

about 50 pre-nursing majors and 35 exercise science majors by providing courses in anatomy and 

physiology and approximately ten elementary education majors seeking concentrations in science..  

We also teach an average of 15 sections of MPSL laboratory science classes per year. 

 

STORY 

Student learning in biology requires an extensive exposure to methods and examples of life 

situations.  This is accomplished to a great extent through the hands-on-experience in the field and 



  

Academic 

Year 

Goal #1 Goal #2 Goal #3 Goal #4 

Freshman BI 105, BI 

108







 

 

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 labeled, large and easy to read, professional colors 

and background used. 

3 Occasional but limited errors in spelling, grammar, or punctuation, some slides too busy with too 

much text, some tables and figures difficult to read, some mistakes in title positioning, colors or 

background distracting. 

1 Heavily flawed with frequent errors in spelling, grammar, and punctuation, slides with too much 

text, tables and figures inappropriate or with too much small, hard to read data, colors and 

background inappropriate. 

 



 

ASSESSMENT DATA







 

 

Table 2a.  Direct coverage of evolution on syllabi for Fall 2010 Classes for Biology Majors 

Class Instructor Evolution 

directly 

addressed 

BI 105 Ecology and Evolution Parrish and Robertson Yes and Yes 

BI 206 Anatomy and Physiology I Marcello No 

BI207 Anatomy and Physiology II Wilcoxen No 

BI 300 Genetics Matthews Yes 

BI 302 Histology Handler Yes 

BI 306 Comparative Animal Physiology Schultz-Norton Yes 

BI 326 Plant Biology Parrish Yes 

BI 314 Ecology Horn Yes 

BI 360 Virology Hughes Yes 

BI 407 Molecular Genetics Galewsky Yes 

 

 

Table 2b.  Direct coverage of evolution in syllabi for Spring 2011 Classes for Biology Majors 

Class Instructor Evolution 

directly 

addressed 

BI 108 Diversity of Life Matthews and Parrish Yes and Yes 

BI206 Anatomy and Physiology I Marcello No 

BI 207 Anatomy and Physiology II Wilcoxen No 

BI 301 Comparative Anatomy Marcello Yes 

BI 304 Developmental Biology Schultz-Norton Yes 

BI 305 Cell and Molecular Biology 



2010, 6.03 % and 4.6%, respectively.  For Fall 2010 and Spring 2011, 5.48% and 2.25% of biology 

majors received grades below C- in content area courses (Table 3).   These data fulfill the criteria 

for a green light for the number of students needing to repeat upper level courses in the content 

areas.  Our 2010-11 assessment is the first to include graduates who were required to take one 

course from each of six content areas and earn a “C-“ or better in each. 

 

Table 3.  Courses that meet biology content area requirements for majors, number of biology majors 

enrolled in each course, and number of students     

  Fall 2010 Course offerings  

Course Title 
Course 
Number 

Number 
enrolled 

Number 

earning 

lower than 
C- 

A&P I BI 206 6* 0 

Genetics  BI 300 



 
Figure 1.  Percentage of students who scored LOWER than the range listed for total score on the 

ETS biology field exam.  Scores were slightly better in 2011 than 2010. 

 

 In 2010/2011, as in 2009/2012, 15 of the 21 seniors taking the exam scored 150 or above, at 

the 40
th

 percentile or above of all students taking the field exam nationwide.  Eight of the 21 

students scored above the 75
th

 percentile nationwide.  The range of scores was 134 – 182 for this 

year’s seniors. 

 Of the four main subsets of scores, Millikin students performance was very similar to 

national averages (Fig. 2 A-D).  The department is satisfied that our students are meeting national 

standards. 



  
C.       D. 

 

Figure 2.  Comparisons of percentage of students who answered correctly in each of four subsets of 

the ETS biology field test;  Cell biology (A), Molecular biology (B), Organismal biology (C), and 

Population biology, ecology, and evolution (D).  Blue lines are results for Millikin students in 2011, 

red lines are results for Millikin students for 2010, and the green line represents national averages. 

 

 Although students from Millikin biology programs have scored very close to national 

averages for the field test, we can see that there are some areas in which they are generally weaker 

than others (Fig. 3).  The only one of the nine subtypes of questions on the exam in which our 

students score lower than 40% is in organismal plant biology.  Three quarters of our students never 

take a plant course, so their only exposure to plants is in a small section of our Diversity of Life 

class in the first year.  However, we are apparently preparing students well in cell and molecular 

biology and in ecology, and our students scored well in analytical skills in both years.  Our 



 

Goal #3 Be able to use and apply critical thinking to life situations. (This success is inferred by their 

ability to write critically in biology) 

 Most of our courses, from the freshmen course, Ecology/Evolution, to the senior 

course, Senior Seminar, emphasize application of concepts to life situations.  In order to assess this 

critical thinking goal, papers from the freshman year are compared to papers from the senior year to 

look for improvement.  The two papers have to be from the same student to be included.  A 

common rubric of three sections, worth five points each, is used to score the papers.  The rubric 

sections are Format, Design and Conclusions (see above rubric).  Our department decided an 

average improvement of 20% from freshman to senior years, in addition to an average overall score 

of 12/15 for the senior papers, would be used as a “green light” and therefore an indicator of 

teaching success for data evaluation and curriculum improvement decisions.   

For the 2010/2011 school year, we compared the Senior Seminar papers and freshmen 

Ecology/Evolution papers of nine students (Figure 4).  The average total score on the papers 

increased 25%, from 10.83 to 13.56.  Paired t-tests showed that the total rubric score on the paper 

increased significantly (p = 0.0018), as did scores on format (p = 0.002) and conclusions (p = 

0.0039).  The score for research design did not change significantly (p = 0.08).  Both the fact that 

seniors are scoring, on average, higher than 12 and that there is at least a 20% improvement in 

scores fit within the criteria for a green light for meeting this departmental goal.  However, not all 

senior papers were used due to the lack of corresponding freshman papers so the sample size was 

smaller than it should have been. 
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Figure 4.  Comparison of Freshmen (entering fall 2007) papers from Ecology and Evolution class 

with Senior Seminar papers from the same students, in spring and fall 2011.  Total possible point 

value is 15, with each of the three portions of the rubric worth a possible five points. 

 





 
 Figure 5.  Mean scores for posters presented by students in Senior Seminar for nine different 

semesters.  Total possible was 20 points, with five points for each category of the rubric. 

 

  

 

 



 
Figure 6.  Mean scores on departmental rubrics for oral presentations in Senior Seminar for nine 

different semesters.  Total possible points was 25 for the presentation. 

 

 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 only achieved in two of the evaluated semesters before this 

year (Table 4). In 2009/2010, only 11/32 individual presentation scores were 20 or over.  In 

2010/2011, averages were above 20/25 in both semesters, with only 6 of 21 students scoring below 

20 (and two of those were over 19.7).  Again, students are meeting our expectations in all categories 

of evaluation of the presentation (Fig. 6).  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 10 Candidate Assessments, as well as some 

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(. )-39a20(e)-5(a)-5(t o,(u)-ion )-241(sc)3(or)3(e)-5(s )-241( )00813>-5<08.35 193210h as



 

 

 

 

 

 

 

 

 

IMPROVEMENT PLANS 

 

How we might better meet the goals of the department:  

 

Goal #1 – We developed four different versions of the pre-post test and have used each, improving 

it each time.  The first version had no material from BI 108, and two of the questions used did not 

directly relate to evolution.  The second version, which included concepts from BI 108 ended up 

being too long, requiring a whole class period to complete, and also had quite a few questions that 

were only tangentially related to evolution.  In the fall of 2008, the department decided that the 

questions on names of scientists addressed memory, not concepts, so we removed them. The final 

version (Appendix A) is what we will use from Fall 2008 on at the beginning and end of BI 105, 

Ecology and Evolution, at the end of the second semester in BI 108 and during senior seminar 

course BI 481 or 482.   Faculty efforts to incorporate evolution into their courses will be judged by 

the course syllabus.  All syllabi should contain specific examples of how the concept evolution will 

be applied, and are assessed by department chair.    

Biology Secondary Education students must pass the evolution test, and are given a second 

chance after study (although only their first attempts are included in our assessment report). It is 

often the allied health track students who fail the evolution test, and these students typically have 

not taken upper level ecology or other organismal courses.  Our requirement for all students to take 

one upper level course in each of six areas of biology should improve the mastery of evolutionary 

biology for those students.   Also, until fall 2007, allied health majors were not required to take 

genetics and cell and molecular biology, in which concepts of evolution are further examined and 

applied.   Many of these students became overly focused on human systems and did not have a 

broad background in biology.  Our changes in the departmental curriculum should allow students to 

specialize without overly limiting their exposure to the field. 

 

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 have developed a check sheet to 

be included in the advising folder of each student.  It will be 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 will be 

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 this year’s seniors.  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. One area needing improvement is the collection 

and storage of the freshmen papers.  In 2009/2010 both freshmen and senior papers were available 

for only seven students and in 2010/2011 the number was only nine.  There should be papers 

available for approximately 15-20 students each year.  We have good results collecting the Senior 

Seminar papers.  The challenge is making sure that a paper is collected for every freshman, and then 

stored for four or five years so that it is ready for the comparison with the senior paper. However, 

many of our first year students leave the program and quite a few transfers enter our program as 

juniors, so we will probably only be able to compare first year and capstone papers for 15-20 

students a year. 



Report Summary  

 

Overall it appears that we have set realistic goals and that progress is being made toward achieving 





 APPENDIX B 

 

    



  
Ecological 
Journey 

Neurobiology Immunology 
Advanced  

Cell Biology 
  

  BI 404 BI 325 BI 322     

  Evolution Verte. Biology Neurobiology     

    BI 326 BI 324     

    Plant Biology Ornithology     

     BI 413     

     
Advanced  

Cell Biology 
    

      BI      

      
Physiological 

Ecology 
    

 


