


Table 1. Average score for Biology majors, along with sample size (n), on the California Critical 
Thinking Skills Test during the past 5 academic years. 

Academic Year TTU Biology n National 

2018-2019 79.0 48 74.0 
2019-2020 75.0 41 74.0 
2020-2021 74.2 32 74.0 
2021-2022 75.3 90 73.3 
2022-2023 76.5 59 73.3 

 

Use of Results to Improve Outcomes: 

 

PROGRAM OUTCOME 2: EXPERIENTIAL LEARNING 

 

Define Outcome: 

Students majoring in Biology will gain real-world experience in their chosen fields by 

participating in some type of experiential learning (coops, internships, research), with 10% of 

our students involved in some type of experiential learning during their time at TTU. 

 

Assessment Methods: 

On the department senior questionnaire, students are asked to indicate whether they have had 

any type of experiential learning: coops, internships, undergraduate research, job shadowing, 

or other related activities. 

Student involvement in internships is traced via enrollment in BIOL 4900, Internship in Biology. 

Undergraduate research activity is tracked via Faculty annual reports, where faculty are asked 
to include a list of undergraduates who have worked in their research lab over the preceding 
year. 

Criteria for Success (Thresholds for Assessment Methods): 

Combining data from all three assessment methods, a minimum of 10% of graduating seniors 

will show evidence of some type of experiential learning during their time at Tennessee Tech. 

 

Results and Analysis: 

Participation in internships and co-op assignments has traditionally been examined using our 

departmental senior questionnaire, given at the time of the major field exam. In 2020-2021, 

due to the COVID pandemic, this test was moved online and no questionnaires were given. In 

2021-2022, few seniors returned their questionnaire, so we used information from enrollment 

in our Internship in Biology course (BIOL 4900). Throughout this period, participation in these 

types of experiential learning fell short of our goal of 10% of graduating seniors engaging in 

these activities (Table 2). 



In 2022-2023 we were once again able to get good response rates using our senior 
questionnaires, and we expanded our definition of experiential learning to include students 
engaged in undergraduate research; this information was obtained from faculty annual reports. 



Criteria for Success (Thresholds for Assessment Methods): 

A minimum of 80% of students will achieve a perfect score on the Scientific Method 

Questionnaire. 

 

Results and Analysis: 

Biological Communication Skills (BIOL 3920) is a course taken by all Biology and WFS majors, 

typically during their junior or senior year. Average scores on the departmental scientific 

method quiz have been in the high 80s - low 90s over the past five years (Table 3). The 

percentage of students who score a perfect 100% has continually been below the department's 

goal of 80%, but has also continuously improved over each of the past five years (Table 3). 

Table 3. Student performance on the scientific method quiz administered to Biology 
department students in BIOL 3920 (Biological Communication Skills). All data are given as 
percentages. 

Academic 
Year 

Average Score 
(%) 

100% 
Correct (%) 

2018-2019 86.9 40.7 
2019-2020 88.5 46.2 
2020-2021 91.4 52.9 
2021-2022 90.7 56.0 
2022-2023 92.4 64.3 

 

 

Use of Results to Improve Outcomes: 

With the demise of our BIOL 1000 course, we've adjusted this outcome to reflect only 

performance by our upper-level students. 

We are beginning (in 2023-24) the process of looking at our freshmen Biology sequence, and 
part of that process will likely include discussions of how to better include ideas related to the 
scientific method in these courses (as well as carry that through to our upper-level classes). 

PROGRAM OUTCOME 4: COMMAND OF GENERAL BIOLOGY CONCEPTS 

 

Define Outcome: 

Students majoring in Biology will demonstrate a command of general biological information in 

selected fundamental areas of study by having all graduating seniors score at or above the 

national average in a minimum of 4 of the 7 tested categories. 

 

 

 

 



Assessment Methods: 

The ACAT exam is given as the department major field exam to all graduating seniors each Fall 

and Spring semester. We test our students in 7 categories: bacteriology; cellular biology; 

ecology; genetics; botany; zoology; and evolution. Exams are taken online, and scores are 

reported back to the department by the test providers. Each student has an aggregate score, as 

well as a score for each of the 7 subject areas. 

 

Criteria for Success (Thresholds for Assessment Methods): 

Students will meet or exceed the national average in at least 4 of the 7 subject areas on the 

ACAT exam. 

 

Results and Analysis: 

The ACAT exam is our departmental major field exam, given to students during their final 

semester before graduation. For Biology majors, students are scored on each of seven content 

areas, as shown in Table 4. Scores are scaled so that the national average is a 500, and this 

score marks the 50th percentile. Our department goal is to have students score at or above the 

national average in at least 4 of the 7 content areas each year, and this goal has yet to be met in 

the past 5 years. The number of content areas in which our students meet or exceed the 

national average has ranged from zero (in 2018-2019) to three (in 2020-





PROGRAM OUTCOME 5: DIVERSITY IN BIOLOGY 

 

Define Outcome: 

The Department of Biology will seek diversity amongst students majoring in Biology by having a 

minimum of 15% of Biology majors be from underrepresented groups as determined by 

department enrollment information. 

 

Assessment Methods: 



Summative Evaluation:







Appendix 2: 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.  


