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Biology Program 
Health Sciences Program 

Assessment Report 
2010-2011 

 
I. Introduction 
 
The Biology program serves all OIT students wishing to major or minor in the biological sciences, 
including those entering the medical or health-related professions and those seeking post-
graduate work in a biological career field or those preparing for admission into a graduate biology 
program.. 
  
The Biology program was implemented in early 2007, but several students in the Health Sciences 
Program transferred their major to Biology by completing BIO 426 Evolutionary Biology. Thus, ten 
(10) students graduated with B.S. degrees in Biology in 2007. The number of students graduating 
in past years were 8 (2008), 19 (2009), 14 (2010), and 12 (2011).    
  
The Health Sciences (HSC) program serves all OIT students wishing to major in a course of study 
that prepares for entry into professional programs in medicine, dentistry, pharmacy, veterinary 
medicine, physical therapy, optometry, clinical laboratory sciences, and related health fields. 
  
The HSC program was implemented in 1996. The number of students graduating in past years 
were 10 (2003), 10 (2004), 11 (2005), 7 (2006), 1 (2007), 3 (2008), 0 (2009), and 0 (2010). 
Declining enrollment and number of graduates is expected as students elect to complete a pre-
professional degree in Biology instead of Health Sciences.  
 
II. Program Purpose, Objectives and Student Learning Outcomes 
 
The purpose, goals, and objectives of the Biology program and Health Sciences program are 
nearly identical. As the Biology program matures, additional courses will be added each year and 
divergence from the curriculum of the HSC program will continue. Eventually, the Health Sciences 
program and students will achieve the same curriculum as a distinct emphasis area within the 
Biology program. 
 
Biology Program Purpose 
 
The Bachelor of Science Program in Biology prepares undergraduate students for professional 
and graduate work in the biological and health sciences. The curriculum in biology includes 
various disciplines as listed at the end of the report. It is designed for students wishing to apply to 
graduate programs in biology, to professional schools in the medical sciences (medicine, 
dentistry, pharmacy, veterinary sciences, physical therapy, clinical laboratory sciences, etc.), 
those seeking careers in the applied biological sciences, and those wishing to pursue graduate 
teaching credentials with a specialty in biology. Students may also gain experience by 
participating in special field courses and undergraduate research opportunities.
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Biology Program Objectives 

 Provide an integrated foundation of knowledge in biological disciplines that includes 
morphological, cellular, molecular, physiological, developmental, ecological, and evolutionary 
principles. 

 Present information on the life sciences that utilize the scientific method and emphasize skills 
in analysis, evaluation, and critical thinking. 

 Prepare students for entrance into graduate schools and professional health schools, including 
preparation for national admissions examination, such as the Graduate Record Examination 
(GRE), Medical College Admission Test (MCAT) and similar examinations, or provide students 
with practical skills that can qualify them for entry level positions in biology-related 
occupations. 

Biology Program Student Learning Outcomes (PSLOs) 

1. Students will demonstrate scientific knowledge and skills in scientific reasoning. 
2. Students will be able to apply scientific principles to biology based problems. 
3. Students will be able to effectively find and use resources from the literature.  
4. Students will demonstrate effective oral, written and visual communication.  
5. Biology students will demonstrate mathematical knowledge and skills in the biological sciences.  
 
III. Three Year Cycle for Assessment for Student Learning Outcomes 

The Natural Sciences faculty agreed to designate five programmatic student learning outcomes 
(PSLOs) with one or two to be assessed each year in a rotating three-year cycle, as shown in 
Table 1 below. Note that the Natural Science faculty revised the PSLO descriptions and 
renumbered them effective 2010-11. 
 
Learning Outcomes               ‘07-08     ‘08-09  ‘09-10  ‘10-11  ‘11-12     ‘12-13 

1.  Students will demonstrate 
scientific knowledge and skills in 
scientific reasoning.  

 
X 

 
X 

 
 

 
X 
 

  
 

2.  Students will be able to apply 
scientific principles to biology based 
problems.  

 
 

 
 

 
X 

 
 

 
 

 
X 

3.  Students will be able to 
effectively find and use resources 
from the literature.  

 
 

 
 

 
X 

 
 

 
 

 
X 

4.  Students will demonstrate 
effective oral, written and visual 
communication.  

  
 

 
 

 
X 

  
 

5.  Biology students will 
demonstrate mathematical 
knowledge and skills in the 
biological sciences.  

 
X 

 
X 

 
 

 
 

 
X 

 
 

Table 1. Biology Program Assessment Cycle. 
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IV. Summary of 2010–2011 Assessment Activities 
 
The faculty of the Biology Program conducted the following assessments during the 2010-11 
academic year as indicated in Table 2. 
 

Student Learning 
Outcome 

 
Fall 

 
Winter 

 
Spring 

PSLO 1  Scientific 
Knowledge 

BIO 211 
Principles of 
Biology 

BIO 212 Principles of 
Biology (closing the 
loop) 
 

BIO 333 Human 
Anatomy and 
Physiology 
BIO 436 Immunology 

PSLO 2  Application     

PSLO 3  Literature Search      

PSLO 4  Communication 
Skills 

CHE 331 Organic 
Chemistry 
CHE 450 
Biochemistry 

BIO 212 Principles of 
Biology 
BIO 409 Current 
Topics  in Recent 
Medical Sciences 

 

PSLO 5  Mathematics Skills    

 Table 2.  Biology Program Assessment Activities for Academic Year 2010-11. 
 

 
PSLO 1: Students will demonstrate scientific knowledge and skills in scientific reasoning 
This PSLO is mapped to the curriculum as shown in appendix A1.  
 
Three performance criteria were assessed:  
1. Demonstrate factual knowledge in biology   (terminology, organization, classifications, methods, 
fundamental principles, generalizations, or theories). 
2. Use scientific reasoning skills to interpret and analyze content in biology. 
3. Apply biological principles and methodology to solving biology based problems. 
 
Direct Assessment #1 
The faculty conducted an assessment of this PSLO in BIO 211 during the fall 2010 term using 16 
questions clustered around performance criteria 1 and 2.   Sixteen students were involved in the 
assessment.  This assessment was based on two performance criteria— the ability to 
demonstrate factual knowledge of a science, and the ability to use appropriate scientific reasoning 
skills to interpret and analyze content in the natural sciences (see the program student learning 
outcome (PSLO) below). The assessment utilized problem sets administered during the 
comprehensive final exam in two BIO 211 Principles of Biology classes.   A common exam was 
administered to both sections. The faculty member for these two sections of BIO 211, principles of 
Biology, wrote ten factual knowledge questions of similar difficulty (criterion 1), and six scientific 
reasoning questions; all of the questions were appropriate to the science course in which the 
students were enrolled. Three of the science reasoning questions required the student to apply 
basic concepts (criterion 2). The results are shown in Table 3 below. 
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Criteria Assessment 
Method 

 
Measurement 
Scale 

Minimum 
Acceptable 
Performance 

Results 

1. Demonstrate factual 
knowledge in biology   
(terminology, 
organization, 
classifications, methods, 
fundamental principles, 
generalizations, or 
theories). 

10 Exam 
questions 

4. High Proficiency 
(9-10 correct answers) 
3. Proficiency 
(7-8 correct answers) 
2. Some Proficiency 
(5-6 correct answers) 
1. no/limited  
    proficiency(0-4 
correct answers) 
 

75% students   
3 and above 

4-22% 
3-37% 
2-25% 
1-16% 
 

2. Use scientific 
reasoning skills to 
interpret and analyze 
content in biology. 

6 Exam 
questions 

4. High Proficiency 
(6 correct answers) 
3. Proficiency 
(4-5 correct answers) 
2. Some Proficiency 
(2-3 correct answers) 
1. no/limited  
    proficiency(0-1 
correct answers) 

 70% students   
3 and above 

4-10% 
3-57% 
2-29% 
1-3%  
 

 Table 3. Assessment Results for PSLO 1 in BIO 211 Fall 2010 
 
RESULTS: 
BIO 211, Principles of Biology, is a biology course designed for majors.  Since many of the 
students in this course were freshmen and sophomores, it is expected that the students would 
perform more solidly in scientific knowledge than in scientific reasoning. It is also expected that 
these lower division students would fall more strongly in the proficient category, rather than the 
highly proficient category, in scientific reasoning.  
 
The results indicate that 59% of students in this course performed at a proficiency or high 
proficiency level in demonstrating scientific knowledge, and 67% performed at these levels for 
scientific reasoning.   Expected ranges are 75% for factual knowledge and about the 70% range 
for scientific reasoning.   The results do not reflect these expectations.    
 
Discussion: 
First, the number of students that were proficient in both factual knowledge and scientific 
reasoning were greater than those with high proficiency which is expected at the freshman and 
sophomore levels.  The 67% of students that were proficient or highly proficient in scientific 
reasoning were near the expected percent of 70%.   

 
Secondly, what is interesting is that more students were either proficient or highly proficient in 
scientific reasoning (67%) as compared to factual knowledge (57%).  These are similar to the 
results seen in the ISLO assessment for general scientific knowledge and reasoning done in 2009 
in the BIO 102 General Biology assessment. The students in that assessment performed at a 
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higher level in scientific reasoning than in scientific knowledge.  At the time, the instructor 
hypothesized that these non-majors focused more on conceptual understanding than on 
memorizing factual knowledge, because they did not expect to continue in the sciences as a 
major.  Even though most students taking the BIO 211 course are considered majors, it may be at 
this point in their college career they may fail to understand the importance of memorizing factual 
knowledge as future courses will be building on the fundamentals taught in BIO 211. 

 
Finally, the percent of students that were proficient or highly proficient in the area of factual 
knowledge (59%) was obviously lower than the expected outcome of 75%.  The reason may be 
the same as the reason given in the previous paragraph in that students do not see the 
significance of memorizing factual knowledge.  Another aspect that may discourage students from 
memorizing factual knowledge is that currently the information covered in BIO 211 is changing 
rather rapidly due to our better understanding of genomics and molecular analysis.  The instructor 
may have over-emphasized this in the course, leading some students to feel it was less important 
to memorize information that may be changing, even in the near future.  The faculty member 
would like to see an improvement in the area of factual knowledge at the BIO 200 level. 

 
Plans: 
1. Design assignments that increase student learning in the area of factual knowledge. 
2. Emphasize the importance of knowing basic knowledge in the sciences, especially in biology, 

and help students understand the interrelatedness of the knowledge they are currently learning 
and upcoming course work.  

3. Emphasizing to students, that even though the information is changing, knowing what is 
currently accepted will help them understand the changes as they occur. 
 

Action: 
Many of the students in fall BIO 211 course will be in the BIO 212 course winter term.  This PSLO 
will be reassessed winter term in the BIO 212 course to see if the proposed changes are effective. 
 
Closing the loop on  PSLO 1: Students will demonstrate scientific knowledge and skills in 
scientific reasoning. 

 
Fall Term 2010, the students in BIO 211 were assessed on PSLO 1: Students will demonstrate 
scientific knowledge and skills in scientific reasoning.   The results for scientific reasoning were 
close to the expected of 70% with 67% of students that were proficient or highly proficient in 
scientific reasoning.  The results were somewhat surprising in the area of factual knowledge.  The 
percent of students that were proficient or highly proficient in the area of factual knowledge (59%) 
was obviously lower than the expected outcome of 75%.  These are similar to the results seen in 
the ISLO assessment for general scientific knowledge and reasoning done in 2009 in the BIO 102 
General Biology assessment. The students in that assessment performed at a higher level in 
scientific reasoning than in scientific knowledge.  At the time, the instructor hypothesized that 
these non-majors focused more on conceptual understanding than on memorizing factual 
knowledge, because they did not expect to continue in the sciences as a major.  Even though 
most students taking the BIO 211 course are considered majors, it may be that, at this point in 
their college career, they may fail to understand the importance of memorizing factual knowledge 
as future courses will be building on the fundamentals taught in BIO 211. 
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Another aspect that may discourage students from memorizing factual knowledge is that currently 
the information covered in BIO 211 is changing rather rapidly due to our better understanding of 
genomics and molecular analysis.  This may have been over-emphasized in this course, leading 
some students to feel it was less important to memorize information that may be changing, even in 
the near future.  The faculty member wanted to see an improvement in the area of factual 
knowledge at the BIO 200 level. 

 
Many of the students in the fall BIO 211 course were in the BIO 212 course winter term.  This 
ISLO was reassessed winter term in the BIO 212 course to see if the proposed changes are 
effective. 

 
The following plan was implemented in the winter term BIO 212 course. 

 Design assignments that increase student learning in the area of factual knowledge. 

 Emphasize the importance of knowing basic knowledge in the sciences, especial in 
biology, and help students understand the interrelatedness of the knowledge they 
are currently learning and upcoming course work.  

 Emphasizing to students, that even though the information is changing, knowing 
what is currently accepted will help them understand the changes as they occur. 

 
Definition and performance criteria for scientific knowledge and skills in scientific 
reasoning 

 
This assessment was based on two performance criteria— the ability to demonstrate factual 
knowledge of a science, and the ability to use appropriate scientific reasoning skills to interpret 
and analyze content in the natural sciences (see the program student learning outcome (PSLO) 
on page 2). The assessment utilized problem sets administered during the comprehensive final 
exam in two BIO 212 Principles of Biology courses.   A common exam was administered to both 
sections. 

 
The faculty member for these two sections of BIO 212, principles of Biology, wrote ten factual 
knowledge questions of similar difficulty, and six scientific reasoning questions; all of the questions 
were appropriate to the science course in which the students were enrolled. Three of the science 
reasoning questions required the student to apply basic concepts, and the remaining three 
questions required the student to apply a higher level of reasoning to more challenging or complex 
questions.  The results are shown in Table 4 below. 
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Criteria Assessment 
Method 

 
Measurement 
Scale 

Minimum 
Acceptable 
Performance 

Results 

1. Demonstrate factual 
knowledge in biology   
(terminology, 
organization, 
classifications, methods, 
fundamental principles, 
generalizations, or 
theories). 

10 Exam 
questions 

4. High Proficiency 
(9-10 correct answers) 
3. Proficiency 
(7-8 correct answers) 
2. Some Proficiency 
(5-6 correct answers) 
1. no/limited  
    proficiency(0-4 
correct answers) 
 

75% students   
3 and above 

4-37.5% 
3-48.2% 
2-1.3% 
1-0.2% 
 

2. Use scientific 
reasoning skills to 
interpret and analyze 
content in biology. 

6 Exam 
questions 

4. High Proficiency 
(6 correct answers) 
3. Proficiency 
(4-5 correct answers) 
2. Some Proficiency 
(2-3 correct answers) 
1. no/limited  
    proficiency(0-1 
correct answers) 

 70% students   
3 and above 

4-12.5% 
3-71.4% 
2-16% 
1-0%  
 

 Table 4. Assessment Results for PSLO 1 in BIO 211 Winter  2011 (Closing the loop) 
 
Discussion: 
BIO 212, Principles of Biology, is a biology course designed for majors.  Since many of the 
students in this course were freshmen and sophomores, it was expected that the students would 
perform more solidly in scientific knowledge than in scientific reasoning, but, based on the fall 
assessment of the BIO 211 class; it is more likely that students will score higher in scientific 
reasoning.   It is also expected that these lower division students would fall more strongly in the 
proficient category, rather than the highly proficient category, in scientific reasoning. The results 
do reflect these expectations.   Expected ranges are 75% of students would be in the proficient 
and highly proficient categories for factual knowledge and about the 70% range for scientific 
reasoning.   Results indicate that 85.7% of students in this course performed at a proficiency or 
high proficiency level in demonstrating scientific knowledge, and 83.9% performed at these levels 
for scientific reasoning.    
 
The number of students that were proficient in both factual knowledge and scientific reasoning 
were greater than those with high proficiency which is expected at the freshman and sophomore 
levels.  The 83.9% of students that were proficient or highly proficient in scientific reasoning was 
greater than the expected percent of 70%.   

 
The percent of students that were proficient or highly proficient in the area of factual knowledge 
(85.7%) was obvious-ly higher than the expected outcome of 75%.  Students were marginally 
better at factual knowledge than scientific reasoning.  Over all, the results were significantly 
improved over the BIO 211 assessment where the percent of students that were proficient or 
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highly proficient in factual knowledge was 59% and for scientific reasoning was 67%.   One aspect 
that may have discouraged students from memorizing factual knowledge is that, currently, the 
information covered in BIO 211 is changing rather rapidly due to our better understanding of 
genomics and molecular analysis.  This may have been over-emphasized in this course, leading 
some students to feel it was less important to memorize information that may be changing, even in 
the near future.   

 
There were most likely three factors that influenced the improvement in the scores between the 
BIO 211 and BIO 212 class.   

 
1.  The following plan was implemented in the winter term BIO 212 course. 

 Design assignments that increase student learning in the area of factual knowledge. 

 Emphasize the importance of knowing basic knowledge in the sciences, especial in 
biology, and help students understand the interrelatedness of the knowledge they 
are currently learning and upcoming course work.  

 Emphasizing to students, that even though the information is changing, knowing 
what is currently accepted will help them understand the changes as they occur. 

2.   Students that do not receive a C or better in BIO 211 are not allowed to continue on into BIO 
212. 

3.  Finally, freshman in their second term of courses have become better at study skills that help 
them in doing better overall. 

 
Direct Assessment #2   
The faculty conducted an assessment of this PSLO in BIO 333 during the spring 2011 term using 
3 questions clustered around criterion 1.   Twenty-six students were involved in the assessment.  
The results are shown in Table 5 below. 

 

Criteria Assessment 
Method 

 
Measurement 
Scale 

Minimum 
Acceptable 
Performance 

Results 

Demonstrate factual knowledge in 
biology   (terminology, 
organization, classifications, 
methods, fundamental principles, 
generalizations, or theories). 
 

  3 Exam 
questions 

1= correct 
0 = incorrect 

75% of 
student got 2 
out of 3 
questions 
correct, and at 
least 50% of 
student got 
question #2 
correct 

100% - 2 
out of 3 
correct, 
58% of 
student 
got 
question 
#2 correct 

 Table 5. Assessment results for PSLO 1 in BIO 333 Spring 2011 
 
Discussion: 
Overall BIO 333 students met instructor’s expectations on this assessment.  The instructor wanted 
to see more than 75% of students get two out of three questions correct, including one difficult 
question.  All 26 students (100%) met this expectation.  Additionally, the instructor wanted to see 
more than 50% of the students get a difficult question (#2) correct.  This expectation was also met.  
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Direct Assessment #3   
The faculty conducted an assessment of this PSLO in BIO 436 during the spring 2011 term using 
13 questions clustered around criterion 3.   Eleven students were involved in the assessment.  
The results are shown in Table 6 below.  

 

Criteria Assessment 
Method 

 
Measurement 
Scale 

Minimum 
Acceptable 
Performance 

Results 

Apply biological 
principles and 
methodology to solving 
biology based problems. 

 

  13 Exam 
questions 

1= correct 
0 = incorrect 

70% correct 
for each 
question 

 

#1 :81% 
#2: 73% 
#3:81% 
#4:91% 
#5:54% 
#6:100% 
#7:18% 
#8:100% 
#9:87% 
#10:100% 
#11:87% 
#12:75% 
#13:82% 

Table 6. Assessment results for PSLO 1 in BIO 436 Spring 2011 
 
Discussion:   Overall, students in 2010-2011 met minimal acceptable performance for 77% of the 
13 questions (11 out of 13) that apply to PSLO 3.   

 
Weaknesses:  More effort was spent focusing on how glycoproteins and preformed antibodies that 
cross-react with their sugars contributes to hyperacute tissue rejection following transplant.  More 
time will also be spent on the role of preformed antibodies to MHC I in hyperacute rejections. 

 
No classroom discussion occurred to define the mechanism of cobra venom.  The instructor is still 
pleased that students could still predict the importance of C3a and C5a as anaphylatoxins and the 
shock that is induced by the complement system in response to the snake venom.  The instructor 
will discuss the mechanism of action for the venom next year. 
 
The results were compared to last year when the same questions were asked of our students.  
Eleven upper division students were involved in the assessment in 2010-2011 compared to twenty 
students in 2009-2010.  The difference is due to when students were assessed.  In 2009-2010 
students were assessed during weekly quizzes whereas in 2010-2011 they were assessed during 
their final exam.  Students who have a 95% or better on all of their assessments going into the 
final do not have to take the final exam.  Therefore, the brightest students did not participate in the 
2010-2011 assessment and this may account for the differences seen when comparing one year 
to the next. 
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PSLO 4: Students will demonstrate effective oral, written and visual communication.  
 
Two sets of criteria were used to assess oral communication and written communication 
respectively. This SLO is mapped to the curriculum as shown in appendix A2.   
 
Criteria for oral communication assessment: Students will be able to 

1. Support thesis adequately with detail and/or research, and document support correctly and 
responsibly.  

2. Organize oral material effectively.  
3. Present appropriately for audience and purpose.  
4. Speak clearly and correctly, using standard English.  
5. Use visual communication effectively.  

 
Criteria for written communication assessment: Students will be able to 

1. Clearly convey purpose and main ideas.  
2. Organize written material effectively.  
3. Support main ideas adequately with detail and/or research 

 
Oral communication assessment 
 
Direct Assessment #1 
The faculty conducted an assessment of PSLO 4 in CHE 331 during the 2011 fall term.  The 
students gave a 7-8 minute oral presentation using Power Point.  They also turned in a 4-6 page 
written assignment on the same topic.  The written assignment  required that they get editorial 
suggestions on their first draft from the writing tutors at CFLAT or other qualified editor, revise 
their paper based on those comments and submit both versions to the instructor.  

 
The standards were based on a meeting with fellow faculty assessors and a communication 
faculty, watching several video tapes of actual student presentations and reaching consensus on 
the various levels of proficiency.  The assessment was based on the five performance criteria 
listed below.  The presentation was graded and the standard OIT public speaking rubric was used 
to determine if a student was highly proficient, proficient, had some proficiency or no/limited 
proficiency (see appendix B1).  The results are shown in Table 7 below. 
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Performance Criteria 

 
Assessment 
Method 

 
Measurement 
Scale 

Minimum  
Acceptable 
Performance 

 
 
Results 

1. Support thesis 
adequately with detail 
and/or research, and 
document support correctly 
and responsibly. 

Oral 
presentation 
and written 
assignment 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-18% 
3-71% 
2-11% 
1-0% 
 

2. Organize oral material 
effectively. 

Oral 
presentation 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-41% 
3-52% 

3-7% 
1-0% 

3. Present appropriately for 
audience and purpose. 

Oral 
presentation 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-41% 
3-55% 

2-4% 
1-0% 

4. Speak clearly and 
correctly, using standard 
English. 

Oral 
presentation 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-32% 
3-61% 

2-7% 
1-0% 

5. Use visual 
communication effectively. 

Oral 
presentation 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-32% 
3-59% 

2-9% 
1-0% 

Table 7.  Assessment Results for PSLO 4 in CHE 331, Fall 2010 
 
Discussion: 
 
This is a 300 level of pre-health professional students.  Most of them are juniors and are very 
proficient at finding information on the Internet.  The level of performance on the oral presentation 
was very high, as indicated by the table above.  The performance on the written technical report 
(not evaluated here) was not quite as good.  There was still room for significant improvement in 
grammar and writing clarity, partly because many errors were missed by CFLAT tutors.  The 
instructor would recommend additional training for CFLAT writing tutors. 
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Direct Assessment #2 
The faculty conducted an assessment of PSLO 4 in BIO 212 during the 2011 winter term using a 
poster presentation rubric which included assessment criteria for the performance criteria for 
PSLO 4.  The assessment utilized a poster presentation on an ecological issue, presented during 
two lab periods for all BIO 212  Principles of Biology laboratories.   A simple assessment rubric 
was used to evaluate presentations (see appendix B2).   Appropriate portions of this rubric were 
ascribed to the 5 performance criteria and the scores on the rubric were averaged to a 10 point 
scale. 

 
 Criteria 1 was evaluated using sections 3 and 6. 
 Criteria 2 was evaluated using sections 5 and 7 

Criteria 3 was evaluated using sections 2 and 5 
Criteria 4 was evaluated using section 4 
Criteria 5 was evaluated using section 1  

 
The results are shown in Table 8 below. 
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Performance Criteria 

  
Assessment 
Method 

  
Measurement 
Scale 

Minimum  
Acceptable 
Performance 

  
  
Results 

1. Support thesis 
adequately with detail 
and/or research, and 
document support 
correctly and 
responsibly. 

 Poster 
presentation 
 
Student 
provides a 
reference list 

4. High Proficiency 
(9-10 points) 
3. Proficiency 
(7-8 points) 
2. Some Proficiency 
(5-6 points) 
1. no/limited proficiency 
(0-4 points)  

 85% 
students 3 
and above 

4 = 70.0% 
3 = 22.5% 
2 =   5.5% 
1 =   2.0% 

2. Organize oral material 
effectively. 

 Poster 
presentation 

 4. High Proficiency 
(9-10 points) 
3. Proficiency 
(7-8 points) 
2. Some Proficiency 
(5-6 points) 
1. no/limited proficiency 
(0-4 points) 

 85% 
students 3 
and above 

4 = 56.5% 
3 = 39.5% 
2 =   2.0% 
1 =   0.0% 
 

3. Present appropriately 
for audience and 
purpose. 

 Oral 
presentation 

4. High Proficiency 
(9-10 points) 
3. Proficiency 
(7-8 points) 
2. Some Proficiency 
(5-6 points) 
1. no/limited proficiency 
(0-4 points)  

 85% 
students 3 
and above 

4 = 86.5% 
3 = 13.5% 
2 =   0.0% 
1 =   0.0% 
 

4. Speak clearly and 
correctly, using standard 
English. 

 Oral 
presentation 

4. High Proficiency 
(9-10 points) 
3. Proficiency 
(7-8 points) 
2. Some Proficiency 
(5-6 points) 
1. no/limited proficiency 
(0-4 points)  

 75% 
students 3 
and above 

4 = 75.5% 
3 = 24.5% 
2 =   0.0% 
1 =   0.0% 
 

5. Use visual 
communication 
effectively. 

 Poster  4. High Proficiency 
(9-10 points) 
3. Proficiency 
(7-8 points) 
2. Some Proficiency 
(5-6 points) 
1. no/limited proficiency 
(0-4 points) 

 85% 
students 3 
and above 

4 = 51.0% 
3 = 49.0% 
2 =   0.0% 
1 =   0.0% 
 

Table 8.  Assessment Results for PSLO 4 in BIO212, Winter 2011 
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Discussion:  Students exceeded the acceptable minimum for all five assessment criteria in oral 
communication.  This is not surprising as this is a term long project that begins with topic selection 
the second week of class.  The topic proposal, due week four of the term requires that students 
have started their research submitting two, peer reviewed journal articles in their proposal.  Early 
in the term, use of the OIT Library databases is demonstrated to the students.  The grade for the 
project is equal to three regular lab scores, so students tend to make a serious effort to do well in 
the presentations. 
 
 
Direct Assessment #3 
The faculty conducted an assessment of PSLO 4 in BIO 409 during the 2011 winter term among 
12 students.   In this course, each student led a 50 minute presentation and discussion on a 
health science topic of his/her choosing.  Topics were researched using current print journal 
articles, including at least one primary research article, as well as web sources.  Students were 
also required to write a 7-10 page research paper on the same topic as their oral presentations.  
This article utilized at least six referenced sources, including at least one primary research article, 
and described an area of current research, explained its context and importance, and suggested 
the possible direction of further developments in the field.  The papers were read and the standard 
OIT writing rubric was used to determine if a student was highly proficient, proficient, had some 
proficiency or no/limited proficiency (see appendix B3).   Twelve students were involved in the 
assessment.   The results are shown in Table 9 below. 

 
 

 
Performance Criteria 

 
Assessment 
Method 

 
Measurement 
Scale 

Minimum  
Acceptable 
Performance 

 
 
Results 

1. Clearly convey 
purpose and main ideas. 
 

research 
paper 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-33% 
3-42% 

3-25% 
1-0% 

2. Organize written 
material effectively. 
 

research 
paper 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-42% 
3-50% 

3-8% 
1-0% 

3. Support main ideas 
adequately with detail 
and/or research. 
 

research 
paper 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-33% 
3-42% 

3-25% 
1-0% 

Table 9.  Assessment Results for PSLO 4 in BIO 409, Winter 2011 
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Discussion: 
This course was designed for students to be able to search scientific literature databases, read 
primary, peer-reviewed scientific literature in an area of their choosing, and integrate that 
information with biological principles learned from their other coursework.  They were required to 
demonstrate these both orally and in writing.  Most of the students were seniors who had taken 
the required writing courses in the curriculum, and showed a satisfactory level of writing skills. 
 
 
Direct Assessment #4 
The faculty conducted an assessment of this PSLO in CHE 450 during the fall 2010 term using a 
written assignment on life-long learning which was also served as an assessment tool for the 
communication ISLO in 2010-2011.  Six performance criteria were assessed for the ISLO, and 
three of them overlapped with the criteria for the PSLO.  The assessment of the written 
work clustered around the three performance criteria : students will be able to clearly convey 
purpose and main ideas, organize written material effectively, and support main ideas adequately 
with detail and/or research.  The papers were read and the standard OIT writing rubric was used 
to determine if a student was highly proficient, proficient, had some proficiency or no/limited 
proficiency (see appendix B3).   Fourteen students were involved in the assessment.  The results 
are shown in Table 10 below. 

 
 

 
Performance Criteria 

 
Assessment 
Method 

 
Measurement 
Scale 

Minimum  
Acceptable 
Performance 

 
 

Results 

1. Clearly convey 
purpose and main ideas.  
 

written 
assignment 
 
 
 

4. High Proficiency 
3. Proficiency 
2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-21% 
3-71% 
2- 7 % 
1-0% 

2. Organize written 
material effectively.  
 

written 
assignment 
 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-21% 
9-64% 
2-14% 
1-0% 

3. Support main ideas 
adequately with detail 
and/or research 

written 
assignment 
 

4. High Proficiency 
3. Proficiency 

2. Some Proficiency 
1. no/limited  
    proficiency 

75% 3 and 
above 

4-14% 
3-21% 
9-64% 
1-0% 

Table 10.  Assessment Results for SLO 4 in CHE 450, Fall 2010 
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Discussion: 
 

For the performance of purpose and Ideas, overall the students meet the minimum acceptable 
performance and demonstrated proficiency with 92% of students performing at proficient or highly 
proficient.  For the organization performance, all the students meet the minimum acceptable 
performance and demonstrated proficiency with 85% of students performing at proficient or highly 
proficient.  However, overall the students did not meet the minimum acceptable performance but 
did demonstrate some proficiency for the criterion of supporting main ideas adequately.  Only 35% 
of students were performing at proficient or highly proficient and 64% of students demonstrating 
some proficiency. The instructor believes over 75% of students in CHE 450 would have shown 
proficiency in the category if they were writing on a topic related to their course content, such as a 
biochemically relevant topic. The content of this assessment piece did not fit the materials taught 
in this course. 
 
V. Summary of Student Learning 

PSLO1 . Students will demonstrate scientific knowledge and skills in scientific reasoning. 

Strengths:  The assessment results from BIO 333 and BIO 436 show that students demonstrate 
strong performance in this PSLO.  Students taking these two courses were juniors/seniors in 
Biology program, and they had taken several Biology-related courses which set a solid foundation 
for the scientific knowledge and skills in scientific reasoning. 
 
Weaknesses:  The assessment results from BIO 211 and 212 shows that the non-majors focused 
more on conceptual understanding than on memorizing factual knowledge, because they did not 
expect to continue in the sciences as a major.  Even though most students taking the BIO 211 
course are considered majors, it may be that, at this point in their college career, they may fail to 
understand the importance of memorizing factual knowledge as future courses will be building on 
the fundamentals taught in BIO 211. 

 
 
PSLO 4. Students will demonstrate effective oral, written and visual communication.  
 
Strengths: Students exceeded the acceptable minimum for all performance criteria in this PSLO, 
except direct assessment #4 which was due the fact that the content of this assessment piece did 
not fit the materials taught in this course.  The results indicate students in this program 
demonstrate satisfactory level of oral, written and visual communication. 

 
Weaknesses: Though students met the performance criteria for this PSLO, program faculty think 
there was still room for significant improvement in grammar and writing clarity and would 
recommend additional training for CFLAT writing tutors. 
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Appendix A1  Curriculum Map for Biological Sciences (Combined) 

PSLO- 1 Students will demonstrate scientific knowledge and skills in scientific reasoning   

Year Fall Winter Spring 
F 1    

 BIO 211  
Principles of Biology 

BIO 212  
Principles of Biology 

BIO 213  
Principles of Biology 

 MATH 111 
College Algebra 

MATH 112 
Trigonometry 

BIO 200 Medical 
Terminology 

 WRI 121 
English Composition 

WRI 122 
English Composition 

MATH 361 
Statistical Methods I 

 Social Science Elective BIO 109 Introduction to 
Medical Sciences 

Humanities elective 

  Social Science Elective  

S 2    

 BIO 345 
Medical Microbiology 

BIO 209 Current Research 
Topics 

BIO 206 Nutrition 

 CHE 221 
General Chemistry 

BIO 341 or alternative 
Medical Genetics  
 

BIO 342 Cell Biology 

 MATH 251 
Differential Calculus 

CHE 222 
General Chemistry 

 CHE 223 
General Chemistry 

 SPE 111 MATH 252 
Integral Calculus 

 
Humanities Elective 

  WRI 227 Technical Report 
Writing 

 

J 3    

 CHE 331 
Organic Chemistry I 

CHE 332 
Organic Chemistry II 

CHE 333 
Organic Chemistry III 

 BIO 331 
Human Anatomy & Physiol I 

BIO 332 
Human Anatomy & Physiol II 

BIO 333 
Human Anatomy & Physiol III 

 PHY 221 
General Physics Calculus 
 

 PHY 222 
General Physics Calculus 

 PHY 223 
General Physics Calculus 

     
  

 WRI 327 Advanced 
Technical Writing 

S 4    

 CHE 450 
Biochemistry I 

CHE 451 
Biochemistry II 
 

CHE 452 
Biochemistry III 

  
Elective 

BIO 346 
Pathophysiology I 
 

 BIO 347 
Pathophysiology II 

 Elective BIO 357 
Introduction to 
Neurosciences 

BIO 436 Immunology 

 Elective BIO 409 
Current Research Topics 

Elective 

  
Elective 

Social Science Elective  
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Appendix A2  Curriculum Map for Biological Sciences (Combined) 

PSLO-4 Students will demonstrate effective oral, written and visual communication.   

Year Fall Winter Spring 
F 1    

 BIO 211  
Principles of Biology 

BIO 212  
Principles of Biology 

BIO 213  
Principles of Biology 

 MATH 111 
College Algebra 

MATH 112 
Trigonometry 

BIO 200 Medical 
Terminology 

 WRI 121 
English Composition 

WRI 122 
English Composition 

MATH 361 
Statistical Methods I 

 Social Science Elective BIO 109 Introduction to Medical 
Sciences 

Humanities elective 

  Social Science Elective  

S 2    

 BIO 345 
Medical Microbiology 

BIO 209 Current Research Topics BIO 206 Nutrition 

 CHE 221 
General Chemistry 

BIO 341 or alternative 
Medical Genetics  
 

BIO 342 Cell Biology 

 MATH 251 
Differential Calculus 

CHE 222 
General Chemistry 

 CHE 223 
General Chemistry 

 SPE 111 MATH 252 
Integral Calculus 

 
Humanities Elective 

  WRI 227 Technical Report Writing  

J 3    

 CHE 331 
Organic Chemistry I 

CHE 332 
Organic Chemistry II 

CHE 333 
Organic Chemistry III 

 BIO 331 
Human Anatomy & 
Physiol I 

BIO 332 
Human Anatomy & Physiol II 

BIO 333 
Human Anatomy & Physiol 
III 

 PHY 221 
General Physics 
Calculus 
 

 PHY 222 
General Physics Calculus 

 PHY 223 
General Physics Calculus 

     
  

 WRI 327 Advanced 
Technical Writing 

S 4    

 CHE 450 
Biochemistry I 

CHE 451 
Biochemistry II 
 

CHE 452 
Biochemistry III 

  
Elective 

BIO 346 
Pathophysiology I 
 

 BIO 347 
Pathophysiology II 

 Elective BIO 357 
Introduction to Neurosciences 

BIO 436 Immunology 

 Elective BIO 409 
Current Research Topics 

Elective 

  
Elective 

Social Science Elective  
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Appendix B1 OIT Public Speaking Rubric 

 

OIT Public Speaking Rubric 
Performance 

Criteria 
No/Limited 

Proficiency (1) 
Some Proficiency 

(2) 
Proficiency 

(3) 
High Proficiency 

(4) 

Content Few or no attributed 
sources. Supporting 
materials lack 
credibility and/or 
don’t relate to 
thesis. Limited or no 

attempt to inform or 
persuade. 

Some attributed 
sources used. 
Supporting materials 
are somewhat 
credible and/or don’t 
clearly relate to 

thesis.  Attempt to 
inform or persuade. 

Adequate number 
of credible and 
appropriately 
attributed sources 
used. Supporting 
materials relate to 

thesis. Informs or 
persuades. 

A variety of credible and 
appropriate sources 
used. Supporting 
materials relate in an 
exceptional way to a 
focused thesis. Informs 

or persuades. 

Organization Lacks organizational 

structure. 
Introduction and/or 

conclusion missing. 
No transitions used. 

Organizational 

structure present 
but unclear with 

underdeveloped 
introduction and 
conclusion. 
Transitions are 
awkward. 

Appropriate 

organizational 
pattern used and 

easy to follow with 
developed 
introduction and 
satisfying 
conclusion. Main 
points are 
smoothly 

connected with 
transitions. 

Organizational pattern is 

compelling and moves 
audience through 

speech with ease. 
Introduction draws in 
the audience and 
conclusion is satisfying. 
Main points are 
smoothly connected with 
transitions. 

Style No understanding of 
audience regarding 
topic or purpose of 

speech. Little 
enthusiasm and 

passion for topic. No 
regard for time 
constraints.  

Some understanding 
of audience 
regarding topic or 

purpose of speech. 
Some enthusiasm 

and passion for 
topic. Some regard 
for time constraints.  

Competent 
understanding of 
audience regarding 

topic and purpose. 
Enthusiasm and 

passion for topic. 
Speech given 
within time 
constraints. 

Thorough understanding 
of audience regarding 
topic and purpose. Clear 

enthusiasm and passion 
for topic. Speech given 

within time constraints. 

Delivery No gestures or eye 
contact. Monotone 
voice or insufficient 
volume. Little poise. 
Reading of notes 
only. Abundant oral 
fillers and nonverbal 

distractions. 

Some gestures and 
eye contact. 
Ineffective use of 
language and voice. 
Little poise. Heavy 
reliance on notes. 
Multiple oral fillers 

and nonverbal 
distractions. 

Adequate use of 
gestures, eye 
contact, language, 
and voice. Poised 
with minor reliance 
on notes. Limited 
oral fillers and 

nonverbal 
distractions. 

Effective use of 
gestures, eye contact, 
vivid language, and 
voice to add interest to 
speech. Poised with use 
of notes for reference 
only.  No oral fillers and 

nonverbal distractions. 

Visuals No visuals or poorly-
designed and 
documented visuals 

that distract from 
speech or do not 
create interest. 
Limited reference to 
visuals or so much 
reference delivery is 
hindered. 

Visuals present, but 
simply designed with 
limited use of 

documentation. 
Visuals are referred 
to but do not create 
interest. Visuals may 
interfere with 
delivery. 

Well-designed and 
documented 
visuals that clarify 

speech and create 
interest. Visuals 
are referred to and 
sufficiently 
discussed, while 
not interfering with 
delivery. 

Well-designed and 
documented visuals that 
clarify speech, create 

interest, and hold 
attention of the 
audience. Visuals are 
sufficiently discussed 
and effectively 
integrated into speech.  

 

Rubric created by the OIT Communication Department and approved by the OIT Assessment 

Commission, February 2009. 
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Appendix B2 BIO 212  Rubric 

 

Bio 212 Lab Poster Presentation Evaluation  Student______________________ 

        Date_____________ 

 
1. Poster quality:  Poster size is critical.  Your poster must be at least 3 feet tall by 4 feet wide (or some 

combination of measurements equaling 12 ft
2
 in area.  You may use a combination of panels in order to 

achieve this size.  Your poster may be computer generated, but you will need to create some kind of easel 

in order to prop your poster up during the Project Symposium.  Only put critical information on the poster 

that helps to illustrate concepts that you speak about.  Do not plan on reading from your poster!!!  It is a 

presentation tool only!  The majority of the detailed information in your presentation will be given orally.  

Additions such as maps, data sheets, or other props that will help your audience more fully understand 

your topic are highly recommended.  (15 points) 

           

 __________ 

 

2. Engagement with the topic:  It is obvious the presenter demonstrates enthusiasm, genuine interest, or 

concern about the presented issues.  (10 points) 

            

 __________ 

 

3. Topic Research:  The issue is addressed in more than a superficial manner.   The presenter may 

provide reasoning for his/her own opinions, but should not be trying to “sell” the audience.  The audience 

should be provided with adequate information to draw their own conclusions.  (10 points) 

            

 __________ 

 

4. Presentation style:  The presenter has adequate voice volume, transitions smoothly between topics, 

faces the audience, and does not “read” the presentation from papers or note cards.  The presentation is 

obviously well practiced and the presenter is comfortable with the presentation material.  The 

organization of the presentation is clear, with an obvious introduction and conclusion.  (10 points) 

            

 __________ 

 

5. Conceptual understanding:  The presenter relates the issues with concepts learned in class.  It is 

obvious that the presenter has done far more research on the issue and could answer questions regarding 

the greater scope of the topic.  Additionally, both the scientific and political aspects of the topic are 

presented.  (10 points)           

  __________ 

 

 

6. Reference list:  The reference list includes 6 sources used for the presentation; at least 3 of those 

sources are journal articles.  The references are correctly cited in APA format.   (10 points)  

           __________ 

 

7. Time:  The presentation was between 12 and 15 minutes.  (All presenters will be stopped at 15 minutes 

regardless of where they are in their presentation.)  (5 points)      
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Appendix B3 OIT Writing Rubric 

OIT Technical and Research Writing Rubric, p. 1 
Performance 

Criteria 
No/Limited 
Proficiency 

(1) 

Some Proficiency 
(2) 

Proficiency 
(3) 

High Proficiency 
(4) 

Topic The topic is 
unprofessional; main 
ideas and/or purpose 
are unclear and may 
require extensive 
inferences from 

reader.  

The topic is 
professional but 
unfocused. The reader 
can discern main ideas 
though they may be 
overly broad or 

simplistic.  

The topic is professional; 
writing is clear and 
focused. Reader can easily 
understand main ideas.  

Topic is both professional 
and original (appropriate 
to assignment/context). 
Purpose and main ideas 
are exceptionally 
focused, clear, 

interesting and useful. 

Audience Little evidence that 
writer has 
considered audience.  
OR The audience 

addressed is 
inappropriate to 
technical 
assignment. 

Writer’s sense of 
audience is unclear. 
Report addresses 
inappropriate audience 

or minimally adjusts to 
audience. 

Writer addresses specific, 
targeted audience. Aimed 
at appropriate technical 
level or higher. 

Writer addresses a 
specific, targeted 
audience. Appropriate 
technical audience is 

addressed.  Technical 
expertise of audience is 
acknowledged. 

Development Development is 
minimal; details are 

insufficient. Some 
details may be 
irrelevant or 
unnecessarily 
repetitious. 
Subsidiary elements 

may be missing or 
incomplete.  

Supporting details are 
relevant, but may be 

limited or rather 
general. Support may 
be based on clichés, 
stereotypes or 
questionable sources 
of evidence. Support 

may be thin at times.  
Subsidiary elements 
may be 
underdeveloped.  

Main ideas are developed 
by supporting details 

suitable to both audience 
and purpose. When 
appropriate, use of outside 
sources provides credible 
support. Subsidiary 
elements are developed 

and generally effective.  

Main ideas are well 
developed by strong 

support and rich, reliable 
and valid details suitable 
for audience and 
purpose. When 
appropriate, use of 
outside sources provides 

strong, credible support. 
Subsidiary elements are 
well developed.  

Organization Writing lacks clear 
organizational 

structure or may be 
too short to 
demonstrate 
organizational skills. 
Sections may be 
missing, 
underdeveloped or 

unclear in purpose. 
Headings are missing 
or unclear in 
meaning.  

Order and structure 
are present, but 

sections are 
underdeveloped and/or 
unable to function 
separately.  Order and 
relationship of ideas 
may be unclear at 
times. Headings are 

present but 
insufficiently 
descriptive and/or 
ineffectively ordered.  

Order and structure are 
clear and easy to follow; 

sections are developed and 
able to function separately. 
Transitions are present but 
may be formulaic. 
Headings are somewhat 
descriptive and effectively 
ordered. 

Order and structure 
facilitate fast reading 

and sections function 
separately. Transitions 
are smooth and 
effective. Headings are 
descriptive enough that 
the table of contents 
effectively summarizes 

the report.  

Writing style 

and/or voice 

Voice is 

unprofessional 

and/or inefficient. 
Writing shows 
language that is 
monotonous, 
misused, or 
overused, detracting 

from meaning and 
impact. Sentences 
tend to be choppy, 
rambling, or 
awkward.  

Voice is professional 

but inefficient. Word 

choice is ordinary, 
lacking interest, 
precision and/or 
variety, and may rely 
on clichés. May use 
jargon excessively. 

The sentences tend to 
be mechanical rather 
than fluid with an 
overuse of simple 
sentence structures. 

Voice is professional and 

efficient, not saying too 

much but also not too 
little. The wording conveys 
the message in an 
interesting, precise, and 
natural way.  At times the 
word choice may be 

imprecise or unnecessarily 
burdened by jargon. 
Sentences are carefully 
crafted with variations in 
structure. 

Voice is professional and 

efficient. The wording is 

fresh, specific, with a 
striking and varied 
vocabulary. Word choice 
is precise with no 
unnecessary jargon. 
Sentences show a high 

degree of craftsmanship, 
with varied structure 
that makes reading easy 
and enjoyable. 
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