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1 Introduction

During the Fall 2019 semester, the departments of Biology, Chemistry, Geography, Geoloci-
cal Sciences, and Physics and Astronomy conducted an assessment of the Natural Science
General Education program at SUNY Geneseo. Each department was asked to provide data
as to how well students in General Education courses in their departments were meeting
the Natural Science Core Area learning outcomes. Data from each department was sent to
the Natural Science General Education Core Area Chair for compilation. The results of this
assessment are presented and discussed in this report.

2 Learning Outcomes

The learning outcomes for Natural Science General Education Core Area are as follows:

� Outcome 1: Understanding of the methods scientists use to explore natural phenom-
ena, including observation, hypothesis development, measurement and data collection,
experimentation, evaluation of evidence, and employment of mathematical analysis

� Outcome 2: Application of scientific data, concepts, and models in one of the natural
sciences.

� Outcome 3: Mathematics – Data Analysis

3 Courses Assessed

The courses assessed by each department, along with the catalog description for each taken
from the SUNY Geneseo Undergraduate Bulletin, are listed below:

� Biology:

– BIOL 116: N/General Biology Laboratory
An introductory experience which develops laboratory and analytical skills in the
biological sciences. Prerequisites/Corequisite: BIOL 117 or BIOL 119.
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� Chemistry:

– CHEM 116: Chemistry I
An introduction to some of the fundamental principles of chemistry. Topics in-
clude introduction to chemistry, stoichiometric principles, atomic structure and
nature of the periodic table, chemical bonding, reactions in solutions, solution
stoichiometry, thermochemistry, and trends in the physical and chemical proper-
ties of elements and their compounds. (Primarily designed for science majors and
potential science majors.) CHEM 119 must accompany this course for natural
science general education credit. Offered every fall.

– CHEM 203: N/Principles of Chemistry I
An introduction to some of the fundamental principles of chemistry, including sto-
ichiometry, atomic structure and bonding, periodicity, classification of reactions,
thermochemistry, gases, intermolecular forces and changes of state, solutions, and
kinetics. Designed for well-prepared science majors. Prerequisite: Successful
completion of the NYS regients or similar course. Offered every fall.

� Geography:

– GEOG 111: Physical Geography
A summary course in Physical Geography: the principles of geographic location,
weather, climate, land forms, natural hazards, soils, and biota are presented in
the context of an integrated Earth systems framework, addressing relationships
to human populations. Counts for Natual Science general education credit only
if GEOG 112 is taken concurrently. Corequisite: GEOG 112 or permission of
instructors. Offered every year.

– GEOG 112: N/Physical Geography Lab
An introductory laboratory in physical geography. Activities involve data collec-
tion, organization and analysis, map analysis, and inquiry into Earth-Sun rela-
tions, weather and climate, landforms, natural hazards, soils and biota. Corequi-
site: GEOG 111 or permission of instructor. Offered every year.

� Geological Sciences:

– GSCI 121: N/Our Geological Environment Lab
An introduction to description and interpretation of rocks, geologic, and topo-
graphic maps. Students will learn identification techniques, data collection, and
systematic analysis of data sets to better understand earth processes. Corequisite:
GSCI 120.

� Physics and Astronomy:

– PHYS 114: N/Physics I Lab
A lab course to complement General Physics I and Analytical Physics I lectures.
Experiments in kinematics, projectile motion, Newton’s laws, momentum, and
energy conservation will be performed. Prerequisites/Corequisites: PHYS 113 or
PHYS 123. Offered every fall.
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4 Process

Instructors for each course were asked to assess students in each of the learning outcome
areas. Each instructor selected three questions on their final exam that most strongly related
to each of the three N/core learning outcomes. Based on student answers to each question,
they were assigned one of the following categories for each learning outcome area: exceeding
standards, meeting standards, approaching standards, or not meeting standards.

5 Results

The data obtained from each department are summarized in the tables 1-3. The total
number of students assessed by each department, along with the numbers exceeding, meeting,
approaching, and not meeting standards are shown for each of the three learning outcomes.
In all, a total of 980 students were assessed in each of the three categories.

Outcome 1
DEPT # Assessed Exceeding Meeting Approaching Not Meeting
BIOL 222 109 84 8 21
CHEM 316 126 131 50 9
GEOG 48 8 34 3 3
GSCI 207 104 74 25 4
PHYS 187 59 56 52 20
Total 980 406 379 138 57
Pct 41% 39% 14% 6%

Table 1: Assessment data for outcome 1, understanding of the methods scientists use to
explore natural phenomena.

Outcome 2
DEPT # Assessed Exceeding Meeting Approaching Not Meeting
BIOL 222 66 63 31 62
CHEM 316 129 126 53 8
GEOG 48 6 33 9 0
GSCI 207 68 93 40 6
PHYS 187 88 34 50 15
Total 980 357 349 183 91
Pct 36% 36% 19% 9%

Table 2: Assessment data for outcome 2, application of scientific data, concepts, and models.
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Outcome 3
DEPT # Assessed Exceeding Meeting Approaching Not Meeting
BIOL 222 67 49 6 100
CHEM 316 150 124 36 6
GEOG 48 10 21 4 13
GSCI 207 104 72 28 3
PHYS 187 100 70 10 7
Total 980 431 336 84 129
Pct 44% 34% 9% 13%

Table 3: Assessment data for outcome 3, mathematical data analysis.

6 Discussion

The results presented above indicate that the majority of students from each department
were meeting or exceeding each of the required learning outcomes. Our study found that
80% of students met or exceeded standards for learning outcome 1, 72% of students met or
exceeded standards for learning outcome 2, and 78% of students met or exceeded standards
for learning outcome 3. The number of students not meeting standards in each area were
relatively small at 6% for outcome 1, 9% for outcome 2, and 13% for outcome 3.

It is not surprising that outcome 1 had the highest rate of students meeting or exceeding
standards, as well as the lowest rate of students not meeting standards. Learning outcome 1
requires an understanding of the methods used by scientists, but does not require students
to apply or expand on these methods. Learning outcomes 2 and 3 require more sophisticated
skills, including application of techniques and analysis of mathematical data.

For all three learning outcomes, the results were good and no changes are warranted this
time. However, improvements can always be made so the N/core committee will share the
results of this report with members in their departments so that the number of students
meeting and/or exceeding each learning outcome may be increased in the future. Because
this assessment was conducted in the fall semester, it is important to note that most students
sampled in this report were likely in their first of two natural science courses required for
graduation. The number of students who meet or exceed the desired learning outcomes
would presumably increase after students take their second N/core class, since the skills
taught in one area will be reinforced by the second N/core area.

7 Conclusion

The departments of Biology, Chemistry, Geography, Geological Sciences, and Physics and
Astronomy conducted an assessment of 980 students enrolled in natural science general
education classes during the Fall 2019 semester. Each student was assigned a score in each
of the three learning outcomes for the natural science general education core area. We found
that the majority of students were meeting or exceeding standards in each area in each
department.
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