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Supporting and Defining Learning 
 

 The Biology Department continually assesses student learning through formal and 
informal internal evaluations consistent with our program mission statement to “help our 
students gain a sound understanding of the principles of modern biology, providing 
opportunities for our students to specialize in an area of biology by offering concentrations in 
specific areas; to encourage an appreciation for the scientific process by engaging students in 
research in laboratory and field settings, and to stimulate development of skills in technical 
writing, oral presentation, data analysis, and laboratory and field techniques which will prove 
helpful in the post-graduation workplace.”  The department discusses progress toward these 
goals at monthly departmental meetings and at departmental retreats held at the end of each 
semester.  Programs in biology are reviewed in light of three undergraduate major 
concentrations, Aquatics and Biotechnology and Integrative Biology.   
 
Formal assessment within the BA in Biology is focused around learning outcomes that were 
agreed upon by the department at the onset of the assessment cycle. The current assessment cycle 
began in 2009 with four student learning outcomes (SLO’s) which are summarized in Appendix I 
and include: 

a) demonstration of an understanding of core concepts and principles of biology, 

b) ability to prepare and deliver clear and cogent presentations of experimental results,  

c) proficiency in standard laboratory or field research including: use of standard 
instrumentation, performing routine calculations, maintaining laboratory notebooks, and 
interpreting experimental results  

d) proficiency in scientific writing 

The first is assessed using an external benchmark through the ETS Major Field Test in Biology.  
Others are assessed internally by faculty members who collect and grade student work such as 
writing assignments, lab notebooks, and oral presentations in courses offered as part of the BA in 
Biology.  All faculty members support in-house assessment of these learning objectives and 
complete the assessment process using a set of rubrics developed by the assessment committee.   
 
The BA program includes three concentrations (Integrative, Biotechnology and Aquatics) and 
each student completes courses specific to their concentration as well as upper division electives. 
Since each concentration requires different courses, curriculum maps were developed for each 
concentration defining courses where the student learning outcomes are introduced (I), 
reinforced (R) and where mastery is anticipated (M).  (Curriculum maps are attached as part of 
Appendix III.)  Draft curricular maps were developed by the biology assessment committee with 
the assistance of faculty coordinators for the Biotechnology and Aquatics concentrations.  A 
department meeting was used to identify courses in each concentration where we would  
introduce, reinforce and evaluate SLOs. The department meeting discussion was also an 
opportunity for faculty teaching “Mastery” courses for each SLO to compare course goals and 
assessment strategies.  For example, assessment of Student Learning Outcome #4, Proficiency in 
Scientific Writing is carried out in a senior class within each concentration where mastery of 
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scientific writing skills are anticipated.  Each of these courses requires students to complete 
writing assignments, which are handed in and graded normally during the semester.  Writing 
assignments are evaluated using an assessment rubric which was designed by the assessment 
committee and then vetted and approved at a department meeting.  (Rubrics for all four Student 
Learning Outcomes are included in Appendix II.)   Student work is categorized as Exceeding the 
Standard, Meeting the Standard, Approaching the Standard or Failing to Meet the Standard.  
Faculty members may choose to make the rubrics available to students and correlated a grading 
scale with each level of the rubric, for instance “Exceeding the Standard” could be considered 
equivalent to the letter grade “A”.   Faculty members teaching the courses where mastery is 
anticipated are responsible for collecting and summarizing the assessment results, which are 
delivered to the assessment committee for summary and evaluation.  A full department meeting 
is devoted to a detailed discussion of the results of this assessment along with actions to be taken.  
  
Informal assessment takes place on a continuing basis and includes  

a) tracking grades 
b) correlating success of students in upper division courses with grades in introductory 

courses 
c) guidance of students through academic advisement 

 
Grade tracking has been instrumental in assessing the success of our curriculum and has resulted 
in several curricular changes.  For instance, after detailed tracking of grades and graduation rates 
it became apparent that students failing to earn grades of “C” or better in introductory courses 
tended to struggle through or fail upper division courses, rarely earning a BA in Biology.  
Introduction of a performance standard in 2007, requiring that students maintain a “C” or better 
in Biology appears to be helping students identify a more appropriate course of study early in 
their degree and at the same time has helped reduce the number of students repeating and earning 
“D”, “E” or “W” in upper division courses.  Additionally, recent data showed that most new 
freshmen were struggling to pass the introductory courses.  After a detailed discussion of the data 
at a department retreat, the faculty voted to revise the introductory curriculum to include a new 
gateway course to help students develop the skills needed for success in the biology program.  
 
Academic advisement is also a valuable source of informal assessment data.  The bi-yearly 
reports of the advisement committee allow departmental discussion of factors impacting student 
success.  For instance, we are aware that a large percentage of students support themselves 
financially through work off campus, retake courses to raise their GPA, have unrealistic 
expectations about graduate programs (i.e. anticipate acceptance into medical schools with 
mediocre or poor grades) and would benefit from work experience in a Biology-related field.  
These become areas that could potentially be addressed in attempts to improve the BA program.  
 
In summary, assessment of the BA in Biology occurs on a continuous basis through formal 
methods such as defined student learning outcomes and informal methods such as grade tracking.  
Areas where improvement is likely to impact student learning and student success are identified 
at department meetings and assessment is carried out by an assessment committee.  Results of 
formal and informal assessment are conveyed at departmental meetings and often result in 
curriculum and program changes.  Several department committees, such as a curriculum 
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committee and an advisement committee are involved in initiating changes in collaboration with 
the departmental chair. The chair communicates assessment results and goals with the Dean of 
Natural and Social Science.  Where program or course revisions are required, the changes are 
submitted to college committees for approval.  The outcomes of assessment are communicated 
directly to faculty members at departmental meetings and to the students indirectly through 
academic advisement.  
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Completing the Assessment Process 
 

Our four Student Learning Objectives (SLOs, Appendix I) are the focus of formal assessment. 
These are assessed for students in all three concentrations (Integrative, Biotechnology and 
Aquatics).  Students take an ETS Major Field Test in Biology to assess Student Learning 
Outcome #1, with in-house assessment carried out by faculty members teaching upper division 
courses for the other three SLOs.  An assessment cycle is defined as a five-year period. The 
current assessment cycle began in 2009. 
 
Assessment of the first SLO, Demonstration of an Understanding of Core Concepts and 
Principles in Biology, involves a standardized ETS Major Field Test in Biology.  The test was 
taken by senior students in 2006 and 2011, consistent with the five-year assessment cycle.  As 
well as providing an average score that can be compared to peer institutions, the analysis of 
student responses in specialized areas of biology provides quantitative data about student 
learning within sub-disciplines. The results were compared to those of peer institutions in 2012 
and the results are summarized in Appendix IV.  Comparative analysis of the results on the 
standardized test revealed that there was no statistically significant difference between the scores 
of our students and those of peer institutions in understanding of core concepts and principles, or 
within each of four sub-disciplines.   
 
The remaining SLOs are assessed internally.  Course rotations are used to anticipate data 
collection points for each assessment cycle focusing on courses where mastery (M) of the SLOs 
is anticipated (Appendix III).   In some cases the planning of the assessment process itself led to 
minor changes to the curriculum.   For instance, writing-intensive courses have been added to the 
Biotechnology concentration (Bio314W) and the Aquatics concentration (Bio430W) over the last 
several years.  These writing intensive courses address a need for improved writing skills for 
students, as well as helping set out a clear path for assessment in the three concentrations offered 
in the BA in Biology.   
 
For the current assessment cycle, data has been collected through fall 2012 and is summarized in 
Appendix V.  Data for SLO#2, Ability to Prepare and Deliver Clear and Cogent Presentations 
was collected in Spring 2009 and Fall 2011.  SLO#3 Proficiency in Laboratory or Field Research 
was collected in Fall 2009 and SLO#4 Proficiency in Scientific Writing collected in Spring 2010 
and Fall 2011.  Data collection is ongoing for this assessment cycle but so far suggests that the 
majority of our senior students meet or exceed expectations in these areas (Appendix V).  As the 
data is collected, it is initially analyzed by the assessment committee who then makes a formal 
report to the department. These department meetings are the main forum for evaluation of 
assessment data and for discussions on how to improve teaching effectiveness and the program. 
For example, meetings devoted to a report on SLO 4 Proficiency in Scientific Writing provided a 
forum for the various faculty members teaching the writing intensive courses to discuss 
instructional and assessment strategies for those critical courses.  The meeting also allowed the 
other faculty members teaching courses designated as introducing and reinforcing SLO4 to 
discuss how assignments in those courses are structured to help students reach mastering levels.   
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An example of the outcome and action for a full assessment cycle is provided below in sections 
“Analyzing Assessment Results” and “Making Program Improvements Based on Assessment 
Results”.    
 

Informal assessment includes tracking student grades and correlating success of students in 
upper division courses with grades in introductory courses.  This was done recently for a group 
of 45 freshmen, 19 students entering biology for undeclared or other majors, and 38 transfer 
students (see Appendix V).  All students were required to take the same introductory courses 
(BIO 211, BIO 212 and BIO 213) in any order.  Data revealed that about 68% of freshmen 
complete one of the Introductory Courses (with a grade of D or better), 45% complete two of the 
200-level courses, 23% complete all three 200-level courses, as few as 11% moving to upper 
division status after completing the 200-level series and only 7% of Freshmen successfully 
complete requirements of the major.  With only 11% of our majors moving on from the 
introductory series we looked closer at the grades in these three courses.  The data show that 
fewer than 30% of freshmen were getting a grade of C or better in any of the three introductory 
courses.   The low performance rates of freshmen were the same in any of the three courses and 
across a wide range of faculty teaching those courses.  After a lengthy discussion of the 
significance of this data, the Department decided to engage in a course redesign effort to 
incorporate a newly-developed gateway course, BIO 111, in the curriculum (see “Making 
Improvements” section below). 
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Analyzing Assessment Results 
 

 
Our previous formal assessment cycle was completed in the fall of 2006 and was based on five 
Student Learning Objectives (SLO’s) very similar to the four currently used.  The five SLO’s 
were 

1. Demonstrate an understanding of core concepts and principles in biology 
2. Design, conduct and report investigations in biology 
3. Apply mathematics in scientific investigation 
4. Proficiency in oral discourse 
5. Demonstrate operation of a personal computer 

 
The first page of the 2006 assessment summary is included as Appendix VII and describes the 
data collected during in-house assessment using rubrics to categorize student work as Exceeding 
the Standard, Meeting the Standard, Approaching the Standard, or Not Meeting the Standard.  
The results include summaries for students in the BA in Biology Program (the program of 
interest in this application) as well as the BSed Program. 
 
 
The summarized information was presented and discussed at a departmental meeting and 
resulted in the following actions. 

i) Revision of the Student Learning Objectives for the next assessment cycle 
ii) Discussion of anticipated results of implementing a performance standard 
iii) Brief review of other departments using performance standards in major programs 
iv) Implementation of a performance standard in the BA program in Biology 

 
Briefly, SLO#5 “Demonstrate operation of personal computer” was removed from the formal 
assessment process as 100% of students exceeded the standard.  This was not a surprising result 
and supports the observation that students are becoming increasingly familiar with the use of 
technological tools for educational purposes. 
 
The department introduced a minimum performance standard based on GPA required for 
students to stay in the Biology BA program.  Combined with the informal assessment data 
related to grade tracking (Appendix VI) it was determined that approximately 1/3 of students 
earned below a C in the introductory series.  Many of these students failed to meet the learning 
objectives assessed internally (Appendix VII).  Further analysis of these students’ progress 
revealed that they rarely complete a biology degree.  This was consistent with assessment data 
from previous years and cycles.  Therefore, it was generally agreed that students not able to 
maintain a C or better in the introductory courses would benefit from changing to a major that 
better suited their interest and aptitude. 
 
Formal assessment of SLO#1 was completed using the ETS major field test in biology in 2006 
and again in 2011.  While the test changed slightly, preventing direct comparison of student 
scores from two cohorts, we were able to track our progress compared to peer institutions.  In 
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both cases there was no statistical difference between the score of our students and those of peer 
institutions. The data was considered in light of several aspects of the program.  First we were 
reassured that teaching methods are keeping up with rapid advances in the field of biology.  
Second we were reassured that changes to the curriculum had not impacted student knowledge 
negatively.  This was an important consideration because the 2011 cohort represented a group of 
students completing the 200-level series of courses implemented some five years previously.  To 
provide students in the BA program with greater opportunity to specialize in specific sub-
disciplines during their 3rd and 4th years, the survey of core concepts was shifted to three 
compulsory 200-level courses.  In spite of the change, students demonstrated a level of mastery 
similar to students at peer institutions, the same result obtained in 2006 prior to the curriculum 
changes.  This suggested that our efforts to allow more specialization did not come at the cost of 
breadth of knowledge in the discipline. 
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Making Program Improvements Based on Assessment Results 

 
The biology BA program has recently received two significant revisions based on formal and 
informal assessment data.  These include implementation of a performance standard, initiated in 
2007, and introduction of a new gateway course, BIO 111, for freshmen in 2011.  These changes 
have addressed the two problems deemed most important by faculty members in biology: poor 
performance in introductory and upper division courses and the high attrition rate of freshmen.    
 
The performance standard was initiated based on data showing that students receiving grades of 
“C” or lower in introductory courses are unlikely to succeed in upper division classes and are 
also unlikely to graduate with a BA in Biology.  The department designed and adopted 
performance standards that required students failing to maintain at least a GPA of 2.0 in the 
biology major for two successive semesters to change majors.  After the first semester, students 
failing to meet the standard receive a letter explaining that they will be required to change majors 
if their major GPA does not rise above a 2.0 by the end of the following semester.  After the 
second semester, students receive either a congratulatory letter stating that their GPA has 
improved or a letter indicating that they must change majors.  All faculty members within the 
department serve as academic advisors, and each advisor keeps track of students that are on 
“probation” or are “required to change majors”.  Academic advisement based on these letters 
includes information on where students may go to change their major, and majors they may find 
appropriate for their interests.  We also emphasize that failing to enroll in a Biology class the 
semester after receiving a probationary letter will result in dismissal from the program since the 
major GPA will remain below a 2.0 the following semester.   
 
The performance standard appears to have helped students identify a program that fits their 
interest and abilities.  Success rates in upper division classes appear to be higher, although data 
needs to be collected to confirm that this is the case.  Some data regarding student learning 
outcomes supports improvement in meeting these standards.  For instance, a greater percentage 
of students are meeting or exceeding the standards for several ongoing student learning 
objectives (SLOs).  In the summarized data from 2006 only 39% of students met or exceeded the 
standard in oral discourse (Appendix VII) whereas 81% of students are currently meeting or 
exceeding the standard in this area (Appendix V). Further analysis will focus on grade tracking, 
calculating rates of “D”, “E” and “W” grades in upper division courses and comparing data from 
formal assessment of student learning outcomes.  It is interesting that enrollment in upper 
division courses has not decreased since introduction of the performance standards, as 
enrollment in the biology major has steadily increased since 2007.   Hence we appear to be 
selecting students that are better suited to the major from larger pool of students entering the 
major.   
 
 Our other major change based on assessment data was a course redesign effort to directly 
address the poor performance of freshmen in the major.   The department decided to require a 
new gateway course of all majors, BIO 111 Introduction to Biology with the goal of improving 
academic success in the first year of the program.  Dr. Easton took the lead on the course 
redesign effort.   He focused his redesign effort by reviewing effective practices in first year 
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science courses.  Dr. Wadsworth participated in a Course Redesign workshop sponsored by the 
National Center for Academic Transformation (NCAT).   A draft redesign proposal was 
discussed at a semi-annual department retreat.  Consistent with other course redesign models, 
traditional lectures were supplemented with two required components.  First, there is a required 
weekly recitation sessions where key concepts were reinforced and tested.  Second, the course 
incorporates an online learning system which has been documented to effectively engage 
students in content.  The department agreed the course would focus on general topics in cell 
biology and genetics as well as biotechnology and cancer.  Consistent with our performance 
standard, students are required to earn a “C” or better in BIO 111 to move on to 200 level 
courses in biology.  Students are allowed to take the course twice.  The course will be offered 
every semester, and was offered for the second time in the spring of 2013.  A small percentage of 
the 67 students enrolled were retaking the course and of those about 80% obtained a “C” or 
better.   Further assessment in the form of grade tracking, calculating rates of “D”, “E” and “W” 
grades in 200 level courses and comparing data from formal assessment of student learning 
outcomes will be used to evaluate the success of the curricular revision.   
 
 


























































