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Student Learning Outcomes: 

SLO 1: Undergraduate Biology majors will demonstrate improved critical thinking skills. 

Our goal is for students to meet or exceed the national average score on the California Critical 
Thinking Skills Test (CCTST). 

SLO 2: Biology majors will participate in extracurricular activities related to their discipline. 

Our goal is to have at least 25% of all Biology majors participate in extracurricular activities 
related to their discipline.  

SLO 3: All students completing a degree in Biology at Tennessee Tech University will use scientific 
reasoning as codified by the structured process commonly known as the scientific method. 

Our goal is to have all graduating seniors obtain a perfect score (100% correct answers) 



The department chair discusses each individual faculty member’s progress as summarized in 
Faculty Annual Reports. Active-learning is assessed by determining the number of Department 
of Biology faculty that enhance their knowledge of active-learning teaching approaches by 
participating in on- or off-campus training and development workshops devoted to such 
approaches. In addition, 100% of new Department of Biology faculty are paired with a faculty 
mentor who has experience with active-learning techniques in the classroom during their first 
year of employment. On-going progress on active learning/critical thinking implementation is 
summarized and included in the Departmental Annual Report submitted by the chair to the 
Dean of the College of Arts and Sciences. 

2. Course Evaluation Reports 

Course Evaluations are administered in each class during Fall and Spring semesters. IDEA 
Evaluation Reports are used institution-wide and provide a mechanism for faculty to evaluate if 
they have achieved specific objectives in their respective courses. When completing IDEA 
Evaluation Forms, departmental faculty are encouraged to increase their selection of critical 
thinking and active learning objectives.  The departmental chair and Planning Committee track 
these percentages from IDEA reports and provide feedback to the entire department at the start 
of each Fall Semester. In addition, the departmental chair and Planning Committee track 
percentages of students who responded with a "4" or "5" for items selected by faculty as 
important or essential in the "Progress Towards Goals" categories for teamwork, 
communication, and critical thinking. 

PG 3: Increase undergraduate retention 

1. Enrollment and Retention Rates 

Enrollment and retention rates are reviewed by the chair to acquire information on institution-
wide enrollment, demographics, and retention. Enrollments are compared from year to year. 
Retention 



The NSSE report changed how data are categorized from 2011 to 2014. As a result, the results 
provided for 2014 combines Biology in with Biochemistry or biophysics, Biomedical science, 



for the past two years as a way to determine how many students were taking internships (study abroad 
and co-op opportunities continued to be limited or non-existent during the past academic year; Table 1). 
Four out of 112 Biology students who had applied for graduation during the 2021-22 academic year took 



Table 3. Percent of Department of Biology faculty incorporating active-learning/critical- thinking 
strategies in their courses.  

Academic Year Sample Size (n) Percent (%) 
2017-2018 20 95 
2018-2019 



2020 401 88.2 86.8 
2021 405 - - 
Average  86.2 89.6 

 

PG 4: Increase diversity 

Percentage of minority students in the Biology major matched their highest level from the past 5 years 
in 2021 (Table 6), while the percentage of female students fell slightly from the previous year. Given the 
increase in enrollments over the past several years, it's thought that absolute numbers of minority 
students in the department may be at an all-time high. 

Table 6. Percent of Biology majors at the start of the Fall semester identified as minorities and females. 

Year Minorities (%) Females (%) 

2017 12.3 62.8 

2018 15.6 66.3 

2019 14.2 62.8 

2020 13.2 64.8 

2021 15.6 63.5 

SLO 1: Demonstrate improved critical thinking skills 

Over the past 5 years, Biology majors have consistently outperformed the national average on the 
California Critical Thinking Skills Test (CCTST; Table 7). 

Table 7.  Average score for Biology majors, and sample size (n) on the California Critical Thinking Skills 
Test (CCTST) during the past five years. NOTE: The test moved from a 34-point maximum score to a 100



show a slight improvement in average score from the freshman to senior levels, which suggests that to 



during their time at TTU, while internship participation is uncommon. Overall, students generally see 
these activities as having a positive contribution to their time at TTU. 

Table 10.  Percent of graduating Biology majors participating in extracurricular activities related to their 
discipline by academic year. 

  
2017-18 2018-19 2019-20 2020-21 2021-22 



SLO 4: Demonstrate a command of general biology concepts and principles 

Our majors exceeded the 50th percentile in only two categories, cell biology and botany (Table 12). In 
two categories, bacteriology and evolution, our students fall below the 40th percentile, although only in 
the latter category is this a long-term trend. Compared to the 2020-21 academic year, our students saw 
marked improvement in scores on the botany and zoology portions of the ACAT exam, but showed 
significant declines in scores on the bacteriology and genetics portions of the exam. 

Table 12. Results of the ACAT Biology Exam for the past five academic years. NOTE: Exams were not 
included from Spring 2020; due to the COVID pandemic, less than five students took the exam, as it was 
administered online. 

Year & 
Sample 

Size 

  



Modifications for Improvement: 

The Biology Department planning committee is being revamped this academic year to include faculty 
from all levels (tenured, tenure-track, and lecturers/instructors. This committee will begin the process of 



Appendices 

1. Biology BS Curriculum Map 
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3. Scientific Method Questionnaire  



Appendix 1: Biology BS Curriculum Map 

 

    Learning Outcomes 
  

Course No. 

  

Title 
Critical 

Thinking 
Extra



BIOL 4610 Invertebrate Zoology X   X X 
BIOL/WFS 4630 Ornithology X     X 
WFS 4640 Waterfowl Ecology & Mgt. X     X 
BIOL/WFS 4650 Marine Biology X   X X 
WFS 4660 Wild Bird Ecology       X 
WFS 4670 Wild Mammal Ecology     



Appendix 2: Senior Questionnaire 

 

GRADUATING SENIOR 
QUESTIONNAIRE 

Department of Biology 

 
1. Activities - Please check any of the extracurricular activities in which you participated 
during your program at Tennessee Tech, and briefly indicate if you felt that these activities 
contributed to your academic development. 
 
 

  Beta Beta Beta active member 

  Chem-Med Club active member 

  Student Fisheries Association active member 

  



 
2. Classes - List below required classes that you felt best contributed to your academic 
development and classes that cont 



Appendix 3: Scientific Method Questionnaire 

Scientific Method Questionnaire 

Please select the response that best completes the sentence or answers the question. 

   1.  , in which the experimental variable has been omitted, are used in 
research as standards of comparison against which experimental data are compared. 

A. Theories B. Controls C. Hypotheses D. Observations E. Replicates 
   2. A  is a tentative answer to a research question, which will be evaluated 

using an experiment. 

A. Theory B. Control C. Hypothesis D. Experiment E. Law 
   3.  is the use of multiple observations in a study. 

A. Hypothesis B. Control C. Theory D. Experiment E. 
Replication 

   4. True (A) or False (B): Science is knowledge obtained by observation. 

   5. True (A) or False (B): A theory is a very tentative idea with little or no 
scientific evidence to support it. 

   6. True (A) or False (B): Publishing results in a peer-reviewed journal is an 
important part of the scientific process. 

Does oatmeal really reduce bad cholesterol? You decide to try to answer this question. You 
predict that people who eat oatmeal 5 times a week for a month will have lower cholesterol than 
those who don’t. You select 10 people, 5 of whom you put on this oatmeal diet, and 5 of whom 
you don’t. At the end of the month, you measure cholesterol in all 10 people. 

   7. The statement “Oatmeal reduces bad cholesterol levels” is the _  of this 
research. 

   8. Using more than 1 person in each group illustrates the concept of  . 

   9. Using a group of people who do not eat oatmeal illustrates the concept of  . 

A. Observation B. Control C. Hypothesis D. Experiment E. 
Replication 

 

Please arrange the following steps of the scientific method in the correct order. 

   design an experiment   make observations 

  publish results   formulate research hypothesis 

   draw conclusions   collect data 
 


	GRADUATING SENIOR QUESTIONNAIRE

