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Program Mission:

The mission of the Biology program is to provide undergraduate and graduate students
with a high quality science education that includes experience with research and field
projects. The program provides a scientific and technical background that empowers
students to successfully pursue science and technology careers, or proceed on to
advanced graduate studies.

Student Learning Outcome 1:

Have a command of basic biological knowledge in the areas of ecology and evolution,
cell and molecular biology, and organismal biology.

NMHU Traits Specifically Linked to Student Learning Outcome 1

e Mastery of Content Knowledge and Skills

First Means of Assessment for Outcome 1:

Successful students will master course content in representative upper level major
courses, with an average grade of "C" or better on class tests and laboratory reports in
representative courses across subdisciplines: Biol 3000 (FA22), Biol 3010 (FA22), Biol
3030 (SP23), Biol 3130 (FA22), Biol 4700 (SP23), Biol 4760 (SP23), Biol 4940 (FA22),
Biol 4890 (SP23). 75% or more students will meet our criteria for success.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: 54 | Criterion: 3
Percent of Students Meeting

Total Number of Students Assessed: 57 | Criterion: 95%

Second Means of Assessment for Outcome 1:

Successful students will master course content in representative lower level major
courses, with an average grade of "C" or better on class tests and laboratory reports for
introductory biology courses in the biology major (Biol 2110 FA and SP) 75% or more
will meet our criteria for success.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting
Criterion: 11 | Criterion: 9

Total Number of Students 20 | Percent of Students Meeting 55%




| Assessed: | | Criterion:

Interpretation of Results for Outcome 1:

Our measure of student mastery of biology content knowledge at the upper level
exceeded the criterion for success (95% of students). However, the lower level
assessments did not meet our criteria for success (75% of students with a C or better
on measured assignments) in the introductory biology courses with 55% meeting the
criterion for success. Only one introductory course could be used in this dataset (Biol
2110, cellular and molecular biology), as the data for the first course, Biol 2620
Evolution and Ecology, could not be acquired due to faculty turnover. Therefore, the
results for SLO1.2 are skewed towards a more challenging course, and do include both
biology majors and non-majors student records, as the course is required for other
majors.

Student Learning Outcome 2:

Have an understanding of and the ability to use scientific methodology and technology
through which biological knowledge accumulates.

NMHU Traits Specifically Linked to Student Learning Outcome 2

o Effective Use of Technology
e Mastery of Content Knowledge and Skills

First Means of Assessment for Outcome 2:

Successful students will show mastery and apply knowledge of basic biological
principles and effectively use current technology to a degree that is satisfactory to the
faculty of the biology discipline as indicated by a grade of “C” or better in Applied
Biological Research, Biol 4980 (SP23). 75% or more of students will meet our criteria
for success.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: 6 | Criterion: 0
Percent of Students Meeting

Total Number of Students Assessed: 6 | Criterion: 100%

Second Means of Assessment for Outcome 2:

Mastery of laboratory skills and techniques demonstrated by an an average grade of “C”
or better on laboratory reports for representative upper level courses across
subdisciplines. Biol 3000 (FA22), Biol 3010 (FA22), Biol 3030 (SP23), Biol 4890 (SP23),
Biol 4700 (SP23), Biol 4940 (FA22). 75% or more of students will meet our criteria for
success.



Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: 37 | Criterion: 6
Total Number of Students Percent of Students Meeting

Assessed: 43 | Criterion: 86%

Third Means of Assessment for Outcome 2:

Mastery of laboratory skills and techniques demonstrated by an an average grade of “C”
or better on laboratory reports for introductory biology courses in the biology major (Biol
2110 SP23, note that 2110 FA lab report grades were not available). 75% or more of
students will meet our criteria for success.

Summary of Data:

Number of Students Meeting 3 Number of Students Not Meeting | 5 (1)

Criterion: Criterion:

Total Number of Students Assessed: | 8 Percent of Students Meeting 38%
Criterion: (43%)

*Note that the “Number of Students Not Meeting Criterion” included one student who did not
turn in any assignments but did not withdraw from the class (indicated with 1 in parentheses).
The percent students meeting criterion includes a second estimate in parentheses without the
absent student.

Interpretation of Results for Outcome 2:

Upper-level biology students meet the criteria for success for the second learning
outcome, using scientific methodology and technology. The first means of assessment
using data from students conducting applied research (Biol 4980) indicates 100%
mastery. The second means of assessment using data from six 3000-4000 level course
lab reports demonstrates we met the criterion for success with 86% mastery.

We did not meet the criterion for success with the third means of assessment examining
introductory level (Biol 2110 cellular and molecular biology) lab reports, with 38% of
students meeting the criterion for success. The sample size was very small (8 students)
due to challenges in retrieving course grades from Biol 2620 and Biol 2110 for this year.
The results alert us to clear needs in supporting introductory level students in the most
challenging course. In the larger context of introductory student learning, future
outcomes assessment will need to review all student records for all introductory course
sections to determine areas of success and improvement.

Student Learning Outcome 3:

Be able to effectively communicate and critically analyze biological knowledge.

NMHU Traits Specifically Linked to Student Learning Outcome 3

e Effective Communication Skills



e Critical and Reflective Thinking Skills
o Effective Use of Technology

First Means of Assessment for Outcome 3:

Successful students will demonstrate mastery with scores of "C" or better for research
papers and/or oral presentations in representative upper level courses across
subdisciplines Biol 3000 (FA22), Biol 3010 (FA22), Biol 4910 (FA22), Biol 4230, Biol
4350, Biol 4400, Biol 4760 (SP23), Biol 4940 (FA22), Biol 4980 (SP23). 75% or more of
students will meet our criteria for success.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: 34 | Criterion: 0
Percent of Students Meeting

Total Number of Students Assessed: 34 | Criterion: 100%

Second Means of Assessment for Outcome 3:

Successful students will demonstrate mastery with scores of "C" or better for major lab
report papers and/or oral presentations in introductory biology courses in the biology
major (Biol 2110 FA22, SP23). 75% or more of students will meet our criteria for
success.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: 11 | Criterion: 9
Percent of Students Meeting

Total Number of Students Assessed: 20 | Criterion: 55%

Third Means of Assessment for Outcome 3:

Successful students will show mastery and apply knowledge of basic biological
principles to a degree that is satisfactory to the faculty of the biology discipline as
indicated by a grade of "C" or better on the Senior project | (Biol 4910, FA22). 75% or
more of students will meet our criteria for success.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: 6 | Criterion: 0
Percent of Students Meeting

Total Number of Students Assessed: 6 | Criterion: 100%

Interpretation of Results for Outcome 3:

We measured biology student ability to communicate and analyze biological knowledge
through assessment of the representative upper level and lower level courses. At the



upper level (first and third means of assessment), 100% of students met the criteria for
success with this SLO in line with past years.

The second means of assessment for this SLO measured student mastery in effectively
communicating and critically analyzing biological knowledge at the introductory biology
level. The data indicate that we did not meet the criterion for success (75% mastery)
with only 55% of introductory biology students reaching mastery. As noted with
Outcome 2, we were only able to collect data from Biol 2110 and not from Biol 2620 due
to faculty turnover.

Student Learning Outcome 4:

Receive a comprehensive background essential to advanced work and/or a career in
biology or related fields.

NMHU Traits Specifically Linked to Student Learning Outcome 4

e Mastery of Content Knowledge and Skills
e Effective Communication Skills
e Critical and Reflective Thinking Skills

First Means of Assessment for Outcome 4:

A student satisfaction survey is administered to all graduating seniors by the Biology
Department. Measures of success- 50% or more of respondents indicate that they are
continuing their education or employment in biology or related area. 75% of the
respondents will indicate that they are satisfied or very satisfied with their preparation
for work or graduate school. Faculty knowledge will be used to collect information on
career paths of students who graduated the previous year.

Summary of Data:

Number of Students Meeting Number of Students Not Meeting

Criterion: na | Criterion: na
Percent of Students Meeting

Total Number of Students Assessed: na | Criterion: na

Interpretation of Results for Outcome 4:
Due to changes in administration staff and in the Biology Program, we do not currently

have a student satisfaction survey that is administered in the senior year. This will be
revised in future OA plans.

Utilization of Results:

Overall, among the three SLOs we could measure this year, upper level students met



mastery criteria for all three SLOs. The resumption of in-person laboratories and field
based course work helped to improve the outcomes, after COVID-19 restrictions
impacted such activities in previous years.

The introductory level course data used for SLO 1, 2, and 3 indicated that, first, we have
a data collection challenge with the sample size ranging from 8 to 20 students, and we
are missing one of the two introductory courses we intended to measure. This was due
to change over in the faculty and lack of access to detailed grade records. A shift to
embedded and rubric-based assessment should help resolve this challenge. Second,
student data we could use for assessment show that some students never turned in
assignments and also did not drop the class, and many students did turn in
assignments but did poorly on them. These are two important and distinct challenges
that the department must address in course design and assessment.

Changes to Program Based on Results:

Biology students in upper level courses do well and are successfully meeting learning
outcomes.

Introductory biology students require changes to the program to be successful. First, we
have completed faculty teaching professional development sessions from 2020 to 2025
that support overall teacher training and in tandem, we have adopted course-based
undergraduate research experiences (CURES) for our introductory courses which are
often taught in teacher communities of practice. These efforts aim to improve curriculum
quality and connection for student learning, including, for example, hands on lab
sessions with state of the art technology and tools and cultural and community contexts.
Second, the challenge of supporting students who do not attend class but do not drop
the class requires a holistic campus wide solution. The biology department will meet
with the student success coaches to review the early alert system and connect faculty
with student advocates so that early intervention can best resolve student challenges
and return them to the classroom. The department will also meet with other degree
programs requiring the introductory biology course series to review its relevance to
those student majors. Currently our outcomes assessment does not distinguish
between biology majors and other majors in data collection, and we may be seeing
some effect of misaligned curriculum or preparation in the student experience.

Retention Strategies:

Overall, we will continue to utilize biology program curriculum mapping exercises to
improve supporting the development of student skills, and coordinate biology student
activities with other campus resources and extracurricular programs to support holistic
student experiences and success. Faculty professional development tailored to STEM
education continues with NSF grant support and education research publications are



now forthcoming which can inform faculty about student voices, lived experiences, and
current needs to be successful in the biology program. We continue to strive to place
near peers in introductory courses as this is an evidence-based practice known to
support greater student success.



