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Subject: Significant Changes to the BA in Natural Sciences 

Upon the recommendation of the Academic Senate and the concurrence of the Provost, I approve 
Significant Changes to the BA in Natural Sciences. The major units will increase from 45-47 to 
69-73 and the degree designation will change from Bachelor of Arts (BA) to Bachelor of Science 
(BS). The current Options in Chemistry, Environmental Science, General Biology, Geology, 
Human Biology, and Physical Science will all be discontinued and replaced with a new Option in 
Science Education. The Option in Science Education will use CSU reporting code 08997 with a 
CIP code of 13.1316. These changes will be effective fall 2019. 

Policy Title: EM 19-004 Significant Changes to the BA in Natural Sciences 
Contact: Department of Science Education 
Supersedes: 
Revision: 
Enabling Legislation or 
Executive Order: 
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The Department of _________________ _ 
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has reviewed and approved these significant changes 

Science Education 
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Date 

has reviewed and approved these significant changes 

CSU Chico. 
By,neulum Services 

Note: The department will be notified of the of dates for EPPC, Academic Senate, and Chancellor's Office 
review. MAY 3 1 2018 
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Will proposed changes affect Transfer Model Curriculum? YesONo!llhfyes, explain: 

Will proposed changes affect a subject matter preparation or credential program? YesONo!II! 
EM 07-012 

Dep_artment Contact(s) w/phone #(s): 
Julie Monet, 
Professor and Chair, (530) 898-3460 
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Proposal for Significant Changes 

I. Program name and level – BS in Natural Sciences (undergraduate) 
E Academic year of intended implementation. 2019-20 
F Name of the department and college submitting the proposal. 

1. Identify the unit, which will have primary responsibility for the 
program. 

Department of Science Education, College of Natural Sciences 
2. Name, title, and rank of the individual(s) primarily responsible 
for drafting the proposed program change. 

Dr. Julie Monet 
Professor and Chair 
Department of Science Education 
3. How many declared students are currently in the program. 45 

II. Provide an abstract, no longer than one page, that describes why you are making 
these changes and how they are related to the University Strategic Plan, the 
Academic Plan, the Diversity Action Plan (see definition and Task 3.1) and your 
most recent academic program review (i.e. Five Year Review or Accreditation). 

The BA in Natural Sciences degree program currently has six options, each provide 
a single science discipline area of focus (biology, physical sciences, geosciences, 
environmental science and chemistry). We make the case that middle school 
science teachers and informal science educators need an interdisciplinary science 
foundation that builds on science content and pedagogical skills across a variety of 
science disciplines. 
The proposed changes include the deletion of six options, and the addition of a new 
option in science education. Discipline-based science courses have been selected 
from the six options and will become part of the major core and science education 
option. In effort to foster a seamless transition into a single-subject credential 
program, pre-credential courses will no longer be electives, but required courses in 
the major. 
The existing program contains 45-47 units, and the new proposed major increases 
this number by 24-26 units making it 69-73, technically a high unit major. This 
decision is undertaken after extensive consultation with students, department 
faculty, and the School of Education. Graduates have stated that they would have 
benefited greatly from having taken the newly required courses. Also, graduates 
have mentioned that having to take additional prerequisites not included in the 
existing program, prior to acceptance into a Credential Program, was confusing and 
added to their time to graduation. The proposed program makes all of the 
prerequisites necessary for our future teachers clear and part of their undergraduate 
program. 

Overall, the proposed changes are designed to help students graduate in 4-years, 
provide a seamless transition into a single-subject credential program, and 
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opportunity for students planning to enter a single-subject credential program a 
choice to follow a foundational level general science (FLGS) cluster of courses 
(BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B) as part of 
the regular degree requirements. Successful completion of the program fulfills one 
of the requirements for admission into a single subject teaching credential program. 
The B.S. in Natural Sciences supports the CSU Chico's Strategic Plan for the Future 
by fostering a future generation of science teachers who are committed to 
implementing high-quality instruction in formal and informal settings. Our program 
addresses science, as a way to support the development of more sustainable 
communities by serving the educational, cultural, and economic needs of Northern 
California. Our approach to teaching and learning science fosters the recognition of 
students as a whole person who can use sciences as a way to respond to the needs of 
our current and future society. 
Our program supports the commitment of the University to areas it has identified as 
“new opportunities” for the future, specifically in academic and career readiness 
and citizenship and social responsibility. Science Education focuses on the 
development of future science teachers who are ready to work with the public in a 
diversity of settings. Our faculty believes in the power of science to address social 
and environmental issues through creative problem solving and civic action, and 
incorporate this belief in course content and pedagogical strategies. 

The Department of Science Education recognizes the importance of supporting 
emerging science educators toward cultivating dispositions that acknowledge, 
honor, and respect oppressed communities while working for social-eco justice. 
Students will engage in the analyses of oppressive policies and practices therefore 
developing the awareness of social and ecological injustices while working for and 
with underserved communities in classrooms, local communities, and beyond. With 
this in mind, the department integrates social-eco justice practices and/or 
dispositions as two of the Natural Sciences program learning outcomes. These 
changes will better inform emerging science educators on how to successfully teach 
science for all learners, as well as acknowledge and honor the contributions made 
by oppressed peoples in the field of science and education. 

Below are the student learning outcomes (SLO’s) for the Natural Sciences degree 
program. The SCED department assesses each SLO on a bi-annual basis (See pg. 24 
for the program assessment matrix). The department’s first 5-year program review 
was submitted in the summer of 2018. 

SLO 1.1: Students will be able to: Demonstrate an understanding of the 
Disciplinary Core Ideas (DCI) in Physical Science (PS), Life Science (LS), and 
Earth and Space Science (ESS) 
SLO 1.2: Students will be able to: Demonstrate an understanding of the DCIs in 

Engineering, Technology and the Application of Science (ETS) 
SLO 2.1: Students will be able to: Use the science and engineering practices to 

answer question (science) and come up with solutions (engineering) 
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SLO 3.1: Students will be able to: Create lesson plans that are standards-
based and/or aligned with social-eco justice practices 

SLO 3.2: Students will be able to: Facilitate equitable teaching and learning 
practices that acknowledge, honor, and respect oppressed communities 

SLO 3.3: Students will be able to: Engage in evidence-based reflective teaching 
practices while being mindful of their biases and assumptions 

III. Resources and program support. 
E Indicate additional faculty or staff support positions needed to implement 
the program changes. 

There are no additional faculty or staff needed to teach the required SCED 
courses. In the proposed program revision, some of the current option courses or 
elective courses will be required for all students in the Natural Sciences program. 
Therefore the departments who teach these courses will potentially see a small 
increase in enrollment numbers. 
F Indicate changes in or additional space and facilities that will be needed. 
None. 

G List additional library resources, equipment, and other specialized 
materials that will be needed.  
None. 
Provide evidence of consultation with the Library Dean indicating that the 
library can support the program. 
See attached document from Dean Newell. 

D. A statement by the responsible administrator(s) should be attached to the 
proposal (See last page of this document). 

IV. Program details. 
E For undergraduate degree programs, is the degree matched to an associate 
degree as “similar” according to SB 1440? 

There is not a “similar” Transfer Model Curriculum for Natural Sciences aimed at 
preparing future middle school science teachers and/or informal science 
educators. However, all of the undergraduate courses in the major are GE courses. 
The exceptions are SCED 141: Concepts in Physical Sciences and SCED 142: 
Concepts in Life Sciences. Students who enter the program as transfer students 
will be made aware by their program advisor that a GE B1 may be substituted for 
SCED 141 and GE B2 for SCED 142. 
If so, please explain how the proposed changes will affect the Transfer Model 
Curriculum (TMC). View list of matched programs. N/A 
F Total number of units required for the revised program. Indicate if this is a 
change from the current number of units and the reason for the change.  

The total number of units required for the revised program is 69-73. This is a 
significant increase from the current program, which is 45-47 units. Included in 
the revised program paperwork is a request for a degree designation change from 
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a BA to BS. The primary reason for the increase in units is to provide students 
with a seamless transition to a single-subject credential program, in addition to a 
broad interdisciplinary knowledgebase across all the science disciplines they need 
as future middle school science teachers or informal science educators. 
If this is a high unit program, please indicate whether you will be asking for any 
modification for General Education requirements. 

I will not be asking for any modification for GE requirements. There are several 
required courses that double count for GE: lower division Math 118 (A4), (B1), 
BIOL 151(B2), CHEM 107 (B2) 
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C. List courses required for the program that are added, deleted, or changed. Mode of 
delivery is either regular, on-line, or hybrid. More than mode of delivery can be 
indicated. Please add rows as necessary with one row for each course. 

Course 
Number 

Course Title Change Units 
of 

Credit 

Prerequisites and/or 
Recommended 
Background 

Course 
Description if 
New Course 

Mode of 
Delivery 

PHYS 
202A 

General 
Physics 

Change from a 
required course 
in the Physics 
option to a 
required course 
for the major. 4 

High school 
physics or faculty 
permission. High 
school 
trigonometry and 
second-year high 
school algebra or 
equivalent (MATH 
051 and MATH 
118 at CSU, 
Chico) 

Regular 

BIOL 
151 

Principles of 
Cellular and 
Molecular 
Biology 

Changed from a 
required course 
in the Biology 
option to a 
required course 
for the major. 

4 

Recommend 
CHEM 111 or 
concurrent 
enrollment. 

Regular 

EDTE 
255 

Introduction 
to Democratic 
Perspectives 
in K-12 
Teaching 

Changed from 
an Elective to a 
required course 
for the major. 

3 

Regular 

Math 
118 

Trigonometry Added 

3 

Completion of 
ELM requirement. 

Trigonometric 
functions, 
graphs, 
identities and 
conditional 
equations, 
logarithms, 
solutions of 
triangles, and 
complex 
numbers. 3 
hours 
discussion. This 
is an approved 
General 
Education 
course. 

Regular 

EDTE 
302 

Access and 
Equity in 
Education 

Change from an 
Elective to a 
required course 
in the major. 

3 Regular or 
online 
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EDTE 
530 

Fundamentals 
of Teaching 
Practice 
for Secondary 
Teachers 

Change from an 
Elective to a 
required course 
in the major. 

3 Regular or 
online 

ENGL 
471 

Intensive 
Theory and 
Practice of 
Second Langu 
age 
Acquisition 

Change from an 
Elective to a 
required course 
in the major. 

3 Regular or 
online 

SCED 
141 

Concepts in 
Physical 
Sciences 

Change in 
prerequisite. 

From “Concurrent 
enrollment in or 
prior completion of 
MATH 110 
recommended” to 
No prerequisite 

Regular 

SCED 
142 

Concepts in 
Life Science 

Change in 
prerequisite. 

3 From “SCED141 
or faculty 
permission.” 
To: 
No prerequisite. 

Regular 

D List new and changed elective courses for the revised program. Indicate which 
are added, deleted, or changed. Mode of delivery is either regular, on-line, or 
hybrid. Please add rows as necessary with one row for each course. 

Course 
Number 

Course 
Title 

Change Units 
of 

Credit 

Prerequisites 
and/or 

Recommended 
Background 

Course 
Description 
if New 
Course 

Mode of 
Delivery 

BIO 303 Human 
Genetics 

Deleted from a 
group of 4 
BIOL courses 
listed under the 
Major core 
program 

3 Regular 

CHEM 
390 

Special 
problems in 
science 
education 

Deleted 
The CHEM 
department no 
longer offers 
this course. 

1-3 Regular 

CHEM 
270 

Organic 
Chemistry 

Deleted from 
CHEM Option 

4 Regular 

CHEM 
320 

Quantitative 
Analysis 

Deleted from 
CHEM Option 

4 Regular 

CHEM 
350 

Introductory 
Biochemistry 

Deleted from 
CHEM Option 

3 Regular 

CHEM 
350L 

Introductory 
Biochemistry 
Laboratory 

Deleted from 
CHEM Option 

1 Regular 
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CHEM 
370 

Organic 
Chemistry 

Deleted from 
CHEM Option 

3 Regular 

CHEM 
370L 

Organic 
Chemistry 
Laboratory 

Deleted from 
CHEM Option 

1 Regular 

EDCI 448 Methods and 
Materials for 
Environment 
al 
Education 

Deleted from a 
group of 5 
education 
practicum 
courses listed 
under the Major 
core program 

3 Online 

GEOS 
105 

Introduction 
to 
Astronomy 

Deleted – The 
course is no 
longer offered. 

3 Regular 

GEOS 
321 

Introduction 
to 
Meteorology 

Deleted from 
Environmental 
Science Option 

3 Regular 

GEOS 
203 

Principles of 
Historical 
Geology 

Deleted from 
Geology Option 

3 Regular 

GEOS 
306 

Mineralogy 
and 
Lithology 

Deleted from 
Geology Option 

4 Regular 

GEOS 
307 

Stratigraphy Deleted from 
Geology Option 

3 Regular 

GEOS 
325 

Geology of 
California 

Deleted from 
Geology Option 

3 Regular 

GEOS 
360 

Field 
Methods 

Deleted from 
Geology Option 

2 Regular 

NSCI 
489A 

Internship in 
Science 
Teaching 

Deleted – The 
course is no 
longer offered. 

1 Regular 

Note: The catalog defines prerequisites in the following manner “You must fulfill 
specific course work or other conditions before you will be allowed to enroll in 
the course. Prerequisites may be waived by the faculty member only on approval 
of a formal petition which fully outlines the equivalent attainment.” 
Recommended background may be preferable in some instances. The catalog 
defines recommended background in the following manner “It is recommended 
that you have prior course work or knowledge; the term is used to advise and 
caution, but not to prevent enrollment.” 
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E For new, changed, and/or deleted courses identify the primary faculty 
responsible for those courses and how the shift in responsibilities will be 
accounted for by the program. 

There are no new SCED courses. The changed, and/ or deleted courses are taught 
outside the department. Therefore, the departments who teach these courses will 
potentially see a small increase or decrease in enrollment numbers. Considering 
The Natural Sciences is a small program the impact will be minimal. 
F Explanation of any special program characteristics (e.g., terminology, credit 
units required, types of coursework, etc.). 

The SCED courses are designed for future teachers, and science educators. The 
goal is to build a solid interdisciplinary content knowledgebase understanding of 
the pedagogical skills they will need in their future teaching practice. 
G Provision for meeting accreditation requirements, where applicable, and 
anticipated date of accreditation request. 

The Foundational Level General Sciences waiver (FLGS) is already in place in 
the College of Natural Sciences. Students following the current configuration of 
Natural Sciences program do not qualify for a FLGS subject-matter waiver 
because the 8 required FLGS courses (BIOL 151, 152, PHYS 202A, 202B, GEOS 
102, 300, CHEM 111, 112) are distributed across all six options. The proposed 
program changes will provide students will the opportunity to follow a 
foundational level general science (FLGS) cluster of courses as part of the regular 
degree requirements. 
H Other program requirements. 

1. Undergraduate programs: Catalog number and title of the current 
Graduation Writing Assessment (GWAR) course and 
replacement course, if applicable. 

SCED 321(W): Scientific Inquiry is the current GWAR course. There is 
no replacement course in the proposed program revision; SCED 321 will 
continue as the GWAR course. 

2. Graduate programs: Indicate how the graduate literacy 
requirement is met. N/A 

3. Graduate programs: indicate the culminating activity options for 
the program. N/A 

For undergraduate programs, include a revised Major Academic Plan 
(MAP) with the proposal. If you have questions or need help, contact 

Academic Advising Programs (see page 10). 
J Catalog copy of the current program (See pages 11-15). 
K Complete catalog copy for the revised program, including full degree 
requirements, admission, and completion requirements (See pages 16-23). 
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California	S tate	University,	Ch ico 
MAJOR	ACADEMIC	PLAN	(MAP) 

Major:	 The Bachelor of Science in Natural Sciences Degree	Units:	120 
Option: Science Education Major	Units:	69-73 

Elective	Units:	5-8 
First	Semester Second	Semester 

SCED 141 [*C] 3 SCED 142 [*C] 3 
GE Area A1 [*C-] 3 GE Area  A2 [*C-] 3 
GE Area C1 4 GE Area E 3 

HIST 130 or POLS 155 3 GE Area D1 3 
Elective 2 Elective 3 
Total Units: 15 Total Units: 15 

Third	Semester Fourth	Semester 
GEOS 170 or GEOS 265 or 
GEOS 102 3 GEOS 170 or GEOS 265 

or GEOS 102 3 

HIST 130 or POLS 155 3 PHYS 202A (GE Area B1) 4 
GE Area A3 [*C-] 3 GE Area C2 3 
CHEM 107 or CHEM 111 4 BIOL 151(GE Area B2) 4 
Math 118 (GE A4)[*C-] 3  GE Area D2 3 
Total Units: 16 Total Units: 14 

Fifth	Semester Sixth	Semester 
SCED 342 [*C] 3 SCED 321W (SP) [*C-] 3 
ENGL 333W or GEOS 300W 
or ENGL 350W or PHIL 370W 3  SCED 343 [*C] 3 
BIO 302W or BIO 318 or    
BIO 334 3 

GEOS 355 or 
PHYS 202B [OPT] 3-4 

SCED 352, or SCED 389 or 
BIOL 489, or SCED 350 [OPT] 

1-2
 EDTE 255 [*CRED] 

3 

BIOL 103 or GEOS 303 or 
CHEM 112 [OPT] 

3-4 
Elective 

0-3 

Total Units: 13-15 Total Units: 12-16 
Seventh	Semester Eighth	Semester 

SCED 490 [OPT] (FA)  [*C] 2 SCED 495 [*C] [OPT] (SP) 3 
EDTE 471 [*CRED] 3  EDTE 302 [*CRED] 3 
EDTE 530 (notes) [*CRED] 3 GE UD Pathway 3 

GEOS 330W or GEOS 300W 3 GEOS 370 or BIOL 152  
[OPT] 3-4 

GE UD Pathway 3 GE UD Pathway 3 
Total Units: 14 Total Units: 15-16 

COMMENTS 
[*C] C or Better is required. 
[*C-] C- or Better is required. 
[*CRED] Fulfills a requirement 
for the Credential Program. C-
or better required. 
BIOL 151,152, GEOS 102, 
300W, CHEM 111, 112, PHYS 
202A, 202B are required for 
students following the 
Foundational Level General 
Science (FLGS) cluster of 
courses. For more information, 
see your advisor. 

NOTES 

4 writing requirements - A2, 
A4, and SCED 321W and 
ENGL 333W or GEOS 300W 
or ENGL 350W or PHIL 370W 

Students applying to the 
Bilingual Authorization Single 
Subject Program should 
complete EDTE 570 (Sp only). 
For more information, see your 
advisor. 

Apply to graduate one year 
before anticipated graduation 
date. Priority registration is 
guaranteed your final semester 
if you applied for graduation by 
the stated deadline. 

This program requires 
mandatory advising for all 
students. 
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K. Complete catalog copy of the revised program 
The Bachelor of Science in Natural Sciences 

Total Course Requirements for the Bachelor's Degree: 120 units 
See Bachelor's Degree Requirements in the University Catalog for complete details on general degree 
requirements. A minimum of 40 units, including those required for the major, must be upper 
division. 

The BS in Natural Sciences degree with the Option in Science Education is designed for students 
preparing to be middle school science teachers, or seeking a career as an informal science educator in 
a museum or outdoor setting such as state parks, environmental camps or nature centers. Successful 
completion of the program fulfills one of the requirements for admission into a single subject 
teaching credential program. 

A suggested Major Academic Plan (MAP) has been prepared to help students meet all graduation 
requirements within four years. You can view the MAP for this program on the Degree MAPs page in 
the University Catalog or you can request a plan from your major advisor. 

Those students who plan to enter the single-subject credential program should consider following a 
foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, CHEM 
111, 112, PHYS 202A, 202B) as part of the regular degree requirements. See a major advisor for 
additional information. 

General Education Pathway Requirements: 48 units 
See General Education in the University Catalog and the Class Schedule for the most current 
information on General Education Pathway Requirements and course offerings. 

Diversity Course Requirements: 6 units 

See Diversity Requirements in the University Catalog. Most courses taken to satisfy these 
requirements may also apply to General Education. 

Upper-Division Writing Requirement: 
Writing Across the Curriculum (Executive Memorandum 17-009) is a graduation requirement and 
may be demonstrated through satisfactory completion of four Writing (W) courses, two of which are 
designated by the major department. See Mathematics/Quantitative Reasoning and Writing 
Requirements in the University Catalog for more details on the four courses. The first of the major 
designated Writing (W) courses is listed below. 

1 course selected from: 

ENGL 333W Advanced Composition for Future Teachers (W) 3.0 FS GW W 
Prerequisite: Completion of GE Written Communication (A2) requirement. 
Advanced practice in writing and in using writing in the classroom for single- and multiple subject 
credential candidates. 3 hours discussion. This is an approved Graduation Writing Assessment 
Requirement course; a grade of C- or better certifies writing proficiency for majors. This is an 
approved. Writing Course. Formerly ENGL 333. 

GEOS 300W Earth System Science (W) 3.0 FS GW W 
Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 
111; PHYS 202A or PHYS 204A or PHYS 341. 
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An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate 
change and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment 
Requirement course; a grade of C- or better certifies writing proficiency for majors. This is an 
approved Writing Course. Formerly GEOS 300. 

ENGL 350W Science, Technology and the Literature of 3.0 FS GE USD W 
Cultural Change (W) 

This course studies American culture and the various ways in which particular cultural products 
reinforce, oppose, underscore, or resist the values of the dominant culture - we also explore the gaps 
between the explicit and the implicit in those cultural values. Our discussions of these texts sustain 
an ongoing conversation about the various ways science and technology drive and are driven by the 
movements in culture we explore. 3 hours lecture. This is an approved Writing Course. This is an 
approved General Education course. This is an approved US Diversity course. Formerly ENGL 350I. 

PHIL 370W Philosophy of Science (W) 3.0 FS GE W 
An examination of the philosophical issues raised by scientific inquiry. Topics include the logical 
empiricist view of science, perception, and discovery, scientific paradigms, and the implications of 
reductivism. 3 hours seminar. This is an approved Writing Course. This is an approved General 
Education course. Formerly PHIL 370I. 

The second major-designated Writing course is the Graduation Writing Assessment Requirement (GW) 
(Executive Order 665). Students must earn a C- or higher to receive GW credit. The GE Written 
Communication (A2) requirement must be completed before a student is permitted to register for a GW course. 

Grading Requirement: 

All courses taken to fulfill major course requirements must be taken for a letter grade. 

Course Requirements for the Major: 69-73 units 
Completion of the following courses, or their approved transfer equivalents, is required of all 
candidates for this degree. 
Note: Students planning to enter the single-subject credential program should consider following a 

foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 
300W, CHEM 111, 112, PHYS 202A, 202B) 

Lower-Division Requirements: 30 units 

6 courses required: 

SCED 141 Concepts in the Physical Sciences 3.0 FS 
Basic concepts of energy, motion, forces, waves, sound, light, physical and chemical change, 
1 hour lecture, 4 hours activity. 

SCED 142 Concepts in Life Science 3.0 FS 
Study of the nature and interactions of living things on the planet. Includes cell organization; 
diversity and physiology of plants and animals; DNA and genetics; ecology; and evolution. 1 hour 
lecture, 4 hours activity. 

EDTE 255 Introduction to Democratic Perspectives in K-12 Teaching 3.0 FS 
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Prospective teachers acquire planned, structured observations and experiences in K-12 classrooms. 
Placements are made in selected schools and classrooms that demonstrate exemplary practice as 
described in the California Standards for the Teaching Profession and represent California's diverse 
student population. Dialog/discussion sessions assist prospective teachers in making connections 
between subject matter courses, personal, social and emotional growth, and life in the K-12 schools. 
Prospective teachers are encouraged to begin introductory school experiences as early as possible in 
the subject matter program. 3 hours lecture. You may take this course more than once for a 
maximum of 6.0 units. 

Math 118 Trigonometry 3.0 FS GE 

Prerequisites: Completion of ELM requirement. 
Trigonometric functions, graphs, identities and conditional equations, logarithms, solutions of 
triangles, and complex numbers. 3 hours discussion. This is an approved General Education course. 

PHYS 202A General Physics 4.0 FS GE 
Prerequisites: High school physics or faculty permission. High school trigonometry and second-
year high school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico) 

BIOL 151 Principles of Cellular and Molecular Biology 4.0 FS GE 
Prerequisites: Recommend CHEM 111 or concurrent enrollment. 
Introduction to biological molecules, bioenergetics, cellular structure and function, elements of 
molecular, biology and genetics, and mechanisms of macroevolution and systematics. 3 hours 
lecture, 3 hours laboratory. This is an approved General Education course. 
1 course selected from: 

CHEM 107 General Chemistry for Applied Sciences 4.0 FS GE 
Prerequisites: Completion of ELM requirement, Intermediate Algebra. 
A survey of the principles of chemistry, primarily for students in agriculture, industry and 
technology, and pre-nursing. 3 hours lecture, 3 hours laboratory. This is an approved General 
Education course. 

CHEM 111 General Chemistry 4.0 FS GE 
Prerequisites: Completion of ELM requirement; second-year high school algebra; one year high 
school chemistry. (One year of high school physics and one year of high school mathematics past 
Algebra II are recommended.) 
2 courses selected from: 

GEOS 265 Water and Soils 3.0 FA 
Prerequisite: GEOS 165 or SCED 343 (or equivalent). 
In-depth survey of the hydrologic cycle, and soil systems. Interactions between these systems are 
examined through case studies. 1 hour lecture, 2 hours activity. 

GEOS 170 Environment II: Weather 3.0 SP 
A descriptive study of weather processes; winds, circulations and storms; and weather impacts on 
life, property, crops, water availability, and air quality. Current weather briefings and California 
weather topics are emphasized. 3 hours lecture. 

GEOS 102 Physical Geology 3.0 FS GE 
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Prerequisites: High school chemistry or physics is recommended; students with no previous science 
courses are advised to enroll in GEOS 101. No college credit for those who have passed GEOS 101. 
Physical and chemical processes in the earth, including origin and identification of rocks and 
minerals; earth's interior; movements and major features of the earth's crust; erosion and 
sedimentation; geological structures; topographic maps; mineral resources. 2 hours lecture, 3 hours 
laboratory. This is an approved General Education course. 

Upper-Division Requirements: 24 units 
6 courses required: 

SCED 321W Scientific Inquiry 3.0 SP W 
Prerequisites: Completion of GE Written Communication (A2) requirement, SCED 141, SCED 142. 
This course engages students in inquiry into topics that span the scientific disciplines. Skills 
addressed include experimental design, modeling, representation, dissemination of results, and 
critique of peers' work. Content topics include light, color and sound, from biological, chemical and 
physics perspectives. 1 hour lecture, 4 hours activity. This is an approved Graduation Writing 
Assessment Requirement course; a grade of C- or better certifies writing proficiency for majors. This 
is an approved Writing Course. Formerly SCED 321. 

SCED 342 Concepts in Earth and Space Science 3.0 FS 
Prerequisites: Junior standing 
Fundamental concepts in (1) the solar system and the universe, (2) the structure and composition of 
the solid Earth, and (3) Earth's atmosphere and water, which aligns with current state and federal K-
12 science teaching standards. 1 hour lecture, 4 hours activity. 

SCED 343 Concepts in Environmental Sciences 3.0 FS 
Prerequisites: Concurrent enrollment in or prior completion of SCED 342. 
A course designed to introduce basic principles and concepts in environmental science. 
Investigations into local and global contentious environmental issues serves as the entry point to 
examine the scientific and sociocultural aspects of these issues in order to develop scientifically 
literate citizens, which aligns with current state and federal K-12 science teaching standards. 1 hour 
lecture, 4 hours activity. 

EDTE 302 Access and Equity in Education 3.0 FS 
Prospective teachers examine socio-political issues of education relative to current demographics of 
California schools, integration of multicultural education, and promotion of social justice. 
Candidates identify, analyze, and minimize personal and institutional bias and explore the 
complexities of living and teaching in a pluralistic, multicultural society. Candidates identify barriers 
English Learners experience in becoming full participants in the school program and strategies for 
assisting students in overcoming these barriers. 3 hours lecture. 

EDTE 530 Fundamentals of Teaching Practice for 3.0 FS 
Secondary Teachers 

Teaching is an intellectual challenge that involves planning, facilitating, and reflecting on the process 
of student learning. Teacher candidates develop strategies necessary to create safe and structured 
learning environments and explore relationships among curriculum, instruction, assessment, and 
classroom climate to meet the needs of a diverse student population within a democratic society. 
This is a Single Subject Program course and is not applicable to a master's degree. 3 hours 
seminar. ABC/no credit grading. 

ENGL 471 Intensive Theory and Practice of Second 3.0 FS 
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Language Acquisition 
An intensive introduction to the theory and practice of second language acquisition and teaching. 3 
hours lecture. 

1 course selected from: 

BIOL 302W Evolution 3.0 FS GE W 
Prerequisites: One biological sciences course. 
Analysis of the evidence for evolution and the nature of the process. Darwinism, neo-Darwinism, 
sociobiology, conflicts and misconceptions regarding evolution, creationism, and evolution of the 
human body and mind are considered. 3 hours discussion. This is an approved Writing Course. This 
is an approved General Education course. Formerly BIOL 302Z. 

BIOL 318 Biology of Childhood 3.0 FS GE 
Prerequisites: One biological sciences course. 
Basic biological principles, including the scientific method, reproduction, development, physiology, 
and anatomy. The biological basis of childhood diseases, immunity, nutrition, issues of health and 
well-being, and the relevance of biological information in social, political, and ethical decision 
making regarding children. 3 hours discussion. This is an approved General Education course. 

BIOL 334 Conservation Ecology 3.0 FS GE 
Prerequisites: One biological sciences course. 
An examination of ecological principles and the impact of increasing population and technology 
upon the environment. 3 hours discussion. This is an approved General Education course. 
1 course selected from: 

GEOS 330W Environmental Science - Capstone 3.0 FS GE W 
Prerequisites: One course from GE Pathway Foundation Physical Sciences and one course from GE 
Pathway Foundation Life Sciences. 
Human impact on life-support systems; use of physical and ecological principles in environmental 
management and protection; discussion of land use and its environmental impact; and an evaluation 
of human influence on natural cycles. 3 hours lecture. This is an approved Writing Course. This is an 
approved General Education course. Formerly GEOS 330Z. 

GEOS 300W Earth System Science (W) 3.0 FS GW W 
Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 
111; PHYS 202A or PHYS 204A or PHYS 341. 
An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate 
change and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment 
Requirement course; a grade of C- or better certifies writing proficiency for majors. This is an 
approved Writing Course. Formerly GEOS 300. 
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Major Option Course Requirements: 15-19 units 
The following courses, or their approved transfer equivalents, are required dependent upon the 
advising pattern chosen. Students must complete the option for completion of the major course 
requirements. 
Note: Students planning to enter the single-subject credential program should consider following a 

foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 
300W, CHEM 111, 112, PHYS 202A, 202B). 

The Option in Science Education: 15-19 units 
2 courses required: 

SCED 490 Natural Sciences Seminar 2.0 FA 
Prerequisite: SCED 321, SCED 342, SCED 343, Senior standing 
In this course, students reflect on their work in the program, read and discuss the relevant literature, 
and synthesize their accomplishments across the sciences into a professional portfolio. In addition, 
students are required to present a portion of their portfolio as a departmental seminar. 2 hours 
seminar. 

SCED 495: Natural Sciences Capstone 3.0 SP 
Prerequisites: SCED 490 
This course is intended for future middle school and informal science teacher educators. Students 
explore and analyze discipline-based education research articles and apply principles of behavioral 
sciences within a science-learning environment. Students demonstrate an understanding of Physical 
Science, Life Science, Environmental Science and Earth and Space Science by designing and 
facilitating student-centered activities using energy as a cross-cutting disciplinary concept. 3 hours 
discussion. 
10-14 units selected from: 
1 course selected from: 

GEOS 355 Geologic Hazards 3.0 FS GE 
Prerequisites: GE Foundation Areas Physical Science and Life Science. 
This course melds the scientific basis of natural phenomena that become deadly hazards with the 
geopolitical climate that shapes culture. Explores the imbalance of energy on the Earth vs. human 
fallacy in misappropriation of technological advances as potential causes of geohazards. This course 
places the collision of science and human values on the international stage. 3 hours discussion. This 
is an approved General Education course. 

PHYS 202B General Physics 4.0 FS 
Prerequisites: PHYS 202A with a grade of C- or higher. 
Light, electricity, magnetism, selected topics in modern physics. Science majors are encouraged to 
take PHYS 204B instead of this course. Algebra and trigonometry are used. 3 hours discussion, 3 
hours laboratory. 
1 course selected from: 

Students must take the course not taken to meet the major core requirements. 
GEOS 370 Energy in the Environment 3.0 SP 
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Prerequisites: GEOS 170; PHYS 202A or PHYS 204A. 
Analysis of present and long-term global energy crises; coverage of scientific concepts needed to 
understand energy and its environmental interactions; in-depth examination of alternative energy 
sources and their environmental impact. 3 hours lecture. 

BIO 152 Principles of Ecological, Evolutionary, 4.0 FS GE 
and Organismal Biology 

Prerequisites: BIOL 151 or faculty permission; recommend CHEM 112 or concurrent enrollment. 
Introduction to evolutionary history and biological diversity, microbes and protists, invertebrates, 
vertebrates, and plants. Form and function of plants and animals. Ecological principles. 3 hours 
lecture, 3 hours laboratory. This is an approved General Education course. 
1 course selected from: 

SCED 350 Learning Assistant Training 2.0 INQ 
This course is required for all first year Learning Assistants (LAs). The course prepares students to 
be effective LAs by working with faculty and peers to transform undergraduate learning 
environments. 2 hours discussion. 

SCED 352 Science Museum Docent Training 1.0 FS 
Prerequisite: Junior Standing 
Students in this course facilitate the elementary grade level field trip activities for visiting K-8 
students at the Gateway Science Museum to foster an appreciation and understanding of the natural 
world around them. 3 hours laboratory. Formerly SCED 489M. 

SCED 389 Teaching Science in Outdoor Settings 2.0 SP 
Prerequisites: SCED 142, SCED 342 or SCED 343 
This course requires a 1 hour seminar and 3 hours of directed internship with local environmental 
educators in private or public settings to gain experiences teaching science in outdoor settings to 
children and adults of all ages. This course is for students who want to learn how to facilitate 
learning about environmental problems and solutions in a variety of outdoor settings. 

BIOL 489 Internship in Biology teaching 1.0 FS 
Prerequisites: Necessary background for the specific internship. 
1 course selected from: 

CHEM 112 General Chemistry 4.0 FS 
Prerequisites: CHEM 111 with a grade of C- or better. 
A continuation of CHEM 111. Topics include kinetics, equilibrium, acid-base chemistry, 
electrochemistry, chemical thermodynamics, coordination chemistry, and nuclear chemistry. The 
laboratory sequence supports the above topics including both qualitative and quantitative 
experiments, analysis of data, and error propagation. 3 hours lecture, 3 hours laboratory. 

BIOL 103 Human Anatomy 4.0 SMF GE 
Study of the structure of the human body, to include muscles, bones, heart, brain, ear, eye, and other 
systems, as well as a short look at development of the fetus. Lab work entails dissection of the cat and 
study of the human skeleton. 3 hours lecture, 2 hours activity. This is an approved General Education 
course. 
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GEOS 303 Invertebrate Paleontology 3.0 SP 
Prerequisites: GEOS 102 or course in Biology. 
Study of main groups of invertebrate fossils and their uses in biostratigraphy, paleobiogeography, 
and paleoecology. 2 hours lecture, 3 hours laboratory. 

Electives Requirement: 
To complete the total units required for the bachelor's degree, select additional elective courses from 
the total University offerings. You should consult with an advisor regarding the selection of courses, 
which will provide breadth to your University experience and possibly apply to a supportive second 
major or minor. 

Advising Requirement: 
Advising is mandatory for all majors in this degree program. Consult your undergraduate advisor 
for specific information. 
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BA in Natural Science Course Curriculum Matrix 

Courses Spring 
'17 Fall '17 Spring 

'18 Fall '18 Spring 
'19 Fall '19 Spring 

'20 Fall '20 Spring 
'21 

SCED 141 1.1 & 2.1 1.1 & 2.1 1.1 & 2.1 

SCED 142 1.1, 2.1, 
& 3.1 

1.1, 2.1, 
& 3.1 

SCED 321 1.2 & 2.1 1.2 & 2.1 1.2 & 2.1 
SCED 342 1.1 & 3.1 1.1 & 3.1 1.1 & 3.1 
SCED 343 1.1 & 1.2 1.1 & 1.2 
SCED 350 3.2 & 3.3 3.2 
SCED 389 3.2 & 3.3 3.2 & 3.3 

SCED 
489M/352 

3.1, 3.2, 
& 3.3 

3.1, 3.2, 
& 3.3 

SCED 490 3.3 3.3 

SCED 495 3.1, 3.2 & 
3.3 
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& CALIFORNIA STATE UNIVERSITY, CHICO 
College of Natural Sciences 
Tel. 530 898-6121 Fax. 530 898-4363 
http://www.csuchico.edu/nsci 

April 30, 2018 

Memorandum 

To: Julie Monet, Chair, Department of Science Education 

From: David Hassenzahl, Dean, College of Natural Sciences � 

RE: Proposed changes to BS in Natural Sciences 

This memorandum confirms that I have reviewed the proposed changes to the BS in 
Natural Sciences, which is a degree program of the Department of Science Education. 
The proposed program is consistent with college goals and priorities. It reduces the 
number of options from six to one, making the overall program more efficient. It can be 
taught in existing facilities and equipment for the next two years, and will be optimized in 
the new building in 2020. It can be taught by faculty currently associated with the 
department. 
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 new faculty  needed  to  teach  the  courses,  and 
Key  to  the  revised  program  is  no  new  courses,  no  

     SCED  495:  Natural  Science  Capstone  which  was 
no  new  resources needed. The exception is

     and  will  be  taught  by  TITT  faculty  starting  spring  19. approved in fall 2017

  Chico  campus  policy:  See  http://www.csuchico.edu/prs/EMs/1986/86-001.shtml  for  more 
CSU,

  of  a Major  and  a Minor;  Supercedes  EM  75-006;  Revised  Nov.  18,  2005 
information. Definitions

 hall
Executive  Memorandum  86-001  A major  leading  to  a bachelor  of  science  degree  (S.S.) s  

       r  more than  112  units.  No  exceptions to the upper  limit  may  be
include  not fewer than 48 no

     clude  a minimum  of  18  (revised  2-6-86)  upper-division  units. 
granted. Each major shall in

oordinator, director, etc) 

The Colle e of -'- ~"-LL ."-=--1-----"::I.A..!L_J.==- -- - --- - --
h as revi ree designation change 

------------------

Science Education 
The Department of 
has reviewed and approved this degree designation change 

ge Dean ( or chief administrator for unit) 
r61/ir-
date v 

Send signature page with rationale and catalog copy attached to Curriculum Services, zip 128 

· ·cul 

l

���-· 

CSU Chico 
Curriculum Services 

MAY 3 1 2018 

Note: The department will be notified of EPPC review date. 
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RECEIVED 

BA in  Natural Sciences 
Current Degree (BA, BS, MA, etc.):  

BS  in Natural  Sciences 
Propose  Degree  Change  to: 

Degree Designation Change 

  Requirements. If  the  rationale Rationale for  Change  (Note: see  Chancellor's  Office 

exceeds  this  space, attach  additional  pages): 

ural Science  degree is  to  accommodate  an 
The  proposed  change  from  a BA  to  a BS  in  Nat  

 a program 
increase  in  the  required  major  units  from  45-47  to  69-73.  The  increase  is  driven  by 

rses fromingle  option  and  2 advising  patterns.  Key  cou   
revision,  from 6 options  to  a major  with  a s

 ajor. The  primary  reason  for  the  increase  in 
each of  the  6 options  are  now  embedded  into  the  m  
units  is  to  provide  students with  a seamless  transition  to  a single-subject  credential  program,  in 

eed
ddition  to  a broad  interdisciplinary  knowledgebase  across  all  the  science  disciplines  they  n  

a
chool  science  teachers  or  informal  science  educators. as  future  middle  s

Signatures Required 

.

The proposed change from a BA to a BS in Natural Science degree is to accommodate an increase 
in the required major units from 45-47 to 69-73. The increase is driven by a program revision, from 
6 options to a single option in science education. Key courses from each of the 6 current options 
are now embedded into the core and option. The primary reason for the increase in units is to 
provide students with a seamless transition to a single-subject credential program, in addition to a 
broad interdisciplinary knowledge base across all the science disciplines they need as future 
middle school science teachers or informal science educators.

Key to the revised program is no new courses, no new faculty needed to teach the courses, and no 
new resources needed. The exception is SCED 495: Natural Science Capstone which was 
approved in fall 2017 and will be taught by TITT faculty starting spring 19.
CSU, Chico campus policy: See http://www.csuchico.edu/prs/EMs/1986/86-001.shtml for more 
information. Definitions of a Major and a Minor; Supercedes EM 75-006; Revised Nov. 18, 2005 
Executive Memorandum 86-001 A major leading to a bachelor of science degree (B.S.) shall 
include not fewer than 48 nor more than 112 units. No exceptions to the upper limit may be 
granted. Each major shall include a minimum of 18 (revised 2-6-86) upper-division units.



tjc2411s 
Dat 

4/:ittpe:, 
Date 

-------------------

¥ v�� •
Nttlur al �rumn� The College of 

Science Education 
The Department of 
has reviewed and approved this new program 

Cha' Department Curriculum Committee 

e artment Chair 

has reviewed and approved this new program 

Send signature page with proposal attached to Curriculum Services at 
Undergraduate Education, zip 128 

Curriculum Review Completed 
Date 

CSU Chico 
Note: Tbe depa1iment will be notified on the of dates for EPPC Academic Senate and ChancelloCsiOOlrlu(rilfServices 
applicable) review and number of copies needed. 

MAY 31 2018 
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RECEIVED 

New Undergraduate Option 

Science Education 
Program Name:------------------

Program named above is an option within: 

BS in Natural Sciences 

( degree program name) 

Department Contact(s) w/phone #(s): 
Julie Monet 
Professor and Chair 
Department of Science Education 
(530) 898-3460 

Required Signatures 

10/19/18



 

 

Proposal for a New Option 

I. Proposed title of new option and name of degree program under which the new option 
will be offered. 
BS in Natural Sciences, Option in Science Education 

II. Academic year of intended implementation. 
2019-20 

III. Name of the department and college submitting the proposal. 
Department of Science Education, College of Natural Sciences 

A. Identify the unit, which will have primary responsibility for the option. 
Department of Science Education 

B. Identify the level of the option (i.e., undergraduate or graduate). 
Undergraduate 

IV. Statements on questions of need and demand. 
A. Relation of the program to the University Strategic Plan. 
The B.S. in Natural Sciences supports the CSU Chico's Strategic Plan for the 
Future by fostering a future generation of science teachers who are committed to 
implementing high-quality instruction in formal and informal settings. Our 
program addresses science as a way to support the development of more 
sustainable communities by serving the educational, cultural, and economic needs 
of Northern California. 

B. Need for the proposed option. 
1. Identify other CSU campuses with the proposed option. 
None. 
2. Identify neighboring institutions with the proposed option. 
None. 
3. Identify differences, if any, between these programs and the proposed 
program. 

N/A 
C. Identify other closely related curricula currently offered by the campus. 

1. Explain the impact the proposed option will have on these programs. 
There is not another option on campus that has closely aligned curricula. 
Therefore, the proposed option will not have an impact to any program options on 
campus. The two required SCED courses in the option are targeted for students 
preparing to be future middle school science teachers or informal science 
educators. 

2. Explain how current programs do not meet the proposed option's 
objectives. 
The BA in Natural Sciences degree program currently has six options, each 
provide a single science discipline area of focus (biology, physical sciences, 
geosciences, environmental science and chemistry). We make the case that middle 
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school science teachers and informal science educators need an interdisciplinary 
science foundation that builds on science content and pedagogical skills across a 
variety of science disciplines. 
The proposed changes include the deletion of six options and, the addition of a 
new option in science education. Discipline-based science courses selected from 
the six options will become part of the major core and science education option. 
In effort to foster a seamless transition into a single-subject credential program, 
pre-credential courses will no longer be electives, but required courses in the 
major. 

D. Student demand for the program. 
1. Give evidence of serious student interest in the proposed option. 

Program exit interviews, student advising, and the critical shortage of science 
teachers continue to provide ongoing evidence and student interest in pursuing a 
science education option that provides students a seamless transition to a single-
subject credential program, and provide majors with an interdisciplinary 
knowledgebase across all the science disciplines they need as future middle 
school science teachers or informal science educators. 

2. Estimated number of students seeking the option 
a. in the year of initiation. 
All the current majors will have the option of selecting the option (45 
majors), or to continue following requirements for the catalog year in 
which they began the program. Based on student feedback as the 
primary major advisor, I would estimate at least half of the current 
majors would opt to follow the proposed Science education option. 

b. after three years. 
55 majors 

c. after five years. 
60+ majors 
d. Describe methodology for developing these estimates. 
Based on the average growth in the number of majors since the 
program started in 2010. Currently the department has been working 
on recruiting efforts with expectations of growth over the next few 
years. 

3. Estimate the number of options awarded (same as above) 
a. in the year of initiation. 
Currently the Natural Sciences degree has 6 options. The proposed 
change is to delete all 6 options and to replace them with 1 option in 
science education. The first year would be in transition as current 
students are either finishing the program based on the requirements of 
the catalog year they started or opting to make a program change to a 
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BS in Natural Sciences with an option in science education. My 
estimate given the substantial increase in units, there will only be a 
handful of students to graduate the first year. 
b. after three years. 
There may be some students who are still finishing up the BA in 
Natural Sciences and 1 of the six options. 
c. after five years. 
By year five, all students will be graduating with an Option in Science 
Education. 
d. Describe methodology for developing these estimates. 
Based on the growth rate since the formation of the major (2010) we 
have gained on average 5 students per year. A five-year projection 
from spring 2018 would conservatively be 60 majors. 
e. Identify professional uses for the proposed option. 
The proposed option will provide students preparing to be future 
middle school science teachers a seamless transition into the credential 
program, or informal science educators seeking a career as an informal 
science educator in a museum or outdoor settings such as state parks or 
nature centers. 

V. Resources 
A. List the faculty members for the required courses in the program by name, rank, 
appointment status, highest degree earned, date and field of interest, and 
professional experience: 

Name: Julie Monet 
Rank: Professor 
Appointment status: department chair 
Highest degree earned: Ed.D 
Date and Field of highest degree: 
Science Education May, 2006 
Rutger’s University, New Brunswick, NJ 
Professional experience: 
Professor and Chair 2017- present 
Associate Professor and Chair 2012 - 2017 
Department of Science Education 
California State University, Chico 
Assistant Professor 2009 - 2012 
Department of Science Education 
California State University, Chico 
Assistant Professor 2007 - 2009 
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Department of Science Education & Geological and Environmental Sciences 
California State University, Chico 
Post-doctoral Research Associate,    2006 - 2007 
Rutger’s University, Piscataway, NJ 

Name: Ben Van Dusen  
Rank: Assistant Professor 
Appointment status: Tenure track 
Highest degree earned: PhD 
Date and Field of highest degree: 
2014 - Education: Curriculum and Instruction: Science  
Professional experience: 
Assistant Professor - CSU Chico 2015-present 
Postdoctoral Researcher - CU Boulder 2014-2015 

Name: Anne Stephens  
Rank: Assistant Professor 
Appointment status: Tenure track 
Highest degree earned: PhD 
Date and Field of highest degree: 
March, 2015, Science Education 
Professional experience: 
Assistant Professor - CSU Chico 2015-present 
Lecturer, CSU Chico  2014-2015 

Name: Carolina Alvarado 
Rank: Assistant Professor 
Appointment status: Tenure track 
Highest degree earned: Ph.D. 
Date and Field of highest degree: 
May 2014, Physics Education Research 
Professional experience: 
Assistant Professor - CSU Chico 2016-present 
Postdoctoral Assistant researcher  2014-2016 
University of Maine, Orono 

Name: Mark Newton  
Rank: Assistant Professor 
Appointment status: Tenure track 
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Highest degree earned: Ph.D. 
Date and Field of highest degree 
12/2016, Curriculum and Instruction 
Professional experience 
Assistant Professor - CSU Chico 2017-present 
5 semesters adjunct at Longwood University, Farmville VA, 
3 semesters instructor University of South Florida, Tampa FL 

Name: Kelli Albertson  
Appointment status: Lecture faculty 
Highest degree earned: Masters of Science 
Date and Field of highest degree: 
December 2014, Geosciences 
Professional experience: 
Lecturer/lab instructor  August 2014– present 
Department of Science Education, CSU, Chico 

B. List the faculty members for the elective courses in the program. 
There are no SCED elective courses in the major program. 

C. List the resources needed to sustain the program for the first five years, including 
cost and funding source. 
Faculty – 
Staff 
Facilities 
Library resources 
Equipment 
Specialized material 

There are no additional resources needed. The faculty will continue to teach the same 
courses that are in the current program. The change is the reconfiguration of 
courses, deletion of 6 options and the addition of 1 science education option. 

D. Additional support resources required, including source of support. - None 
VI. Curriculum 

Note: Proposed curriculum should take advantage of courses already offered in other 
departments when subject matter would otherwise overlap or duplicate existing course content. 

A. Total number of units required for option. 15-19 units. 
B. Special criteria for admission and/or continuation (if applicable). 
C. Explanation of any special program characteristics (e.g., terminology, credit units 
required, types of coursework, etc.). 

D. List all new courses for the proposed program. None. 
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1. Course number and title 
Units of credit 
Prerequisites 
Proposed catalog description 
Mode of course delivery if other than regular 

2. Identify the new courses needed to initiate the program. None. 
3. Identify the new courses needed during the first two years after 
implementation. None. 

E. List all required courses for the program. 
Course number and title, Units of credit and Prerequisites (See pages 8-10) 
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Lower  - Division  
9 courses: 
SCED 141: Concepts in the Physical Sciences  3.0  
SCED 142: Concepts in Life Science   3.0 
EDTE 255: Introduction to Democratic Perspectives in K-12 Teaching 3.0 
Math 118: Trigonometry 3.0 
Prerequisites: Completion of ELM requirement 3.0 
PHYS 202A: General Physics 4.0 
Prerequisites: High school physics or faculty permission. High school trigonometry and second-
year high school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico)  
BIOL 151: Principles of Cellular and Molecular Biology 4.0 
Prerequisites: Recommend CHEM 111 or concurrent enrollment. 

1 course selected from: 
CHEM 107 General Chemistry for Applied Sciences  4.0 
Prerequisites: Completion of ELM requirement, Intermediate Algebra  
CHEM 111 General Chemistry 4.0 
Prerequisites: Completion of ELM requirement; second-year high school algebra; one year high 
school chemistry. (One year of high school physics and one year of high school mathematics past 
Algebra II are recommended.)  

2 courses selected from: 
GEOS 265 Water and Soils 3.0 
Prerequisite: GEOS 165 or SCED 343 (or equivalent).  
GEOS 170 Environment II: Weather 3.0 
GEOS 102 Physical Geology 3.0 
Prerequisites: High school chemistry or physics is recommended; students with no previous 
science courses are advised to enroll in GEOS 101. 

Upper  Division  
8 courses required: 
SCED 321W: Scientific Inquiry        3.0 
Prerequisites: Completion of GE Written Communication (A2) requirement, SCED 141, SCED 
142.  
SCED 342: Concepts in Earth and Space Science 3.0 
Prerequisites: Junior standing.  
SCED 343: Concepts in Environmental Sciences   3.0 
Prerequisites: Concurrent enrollment in or prior completion of SCED 342.  
EDTE 302: Access and Equity in Education 3.0 

EDTE 530: Fundamentals of Teaching Practice for Secondary Teachers 3.0 
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ENGL 471: Intensive Theory and Practice of Second Language Acquisition 3.0 
1 course selected from:  
BIOL 302W: Evolution 3.0 
Prerequisites: One biological sciences course.  
BIOL 318: Biology of Childhood  3.0 
Prerequisites: One biological sciences course. 
BIOL 334: Conservation Ecology  3.0 
Prerequisites: One biological sciences course. 

1 course selected from: 
GEOS 330W: Environmental Science - Capstone     3.0 
Prerequisites: One course from GE Pathway Foundation Physical Sciences and one course from 
GE Pathway Foundation Life Sciences.  

GEOS 300W: Earth System Science (W) 
3.0 

Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or 
CHEM 111; PHYS 202A or PHYS 204A or PHYS 341.  

Major  Option:  
2 courses required:  
SCED 490: Natural Sciences Seminar 2.0 
Prerequisite: SCED 321, SCED 342, SCED 343, Senior standing  
SCED 495: Natural Sciences Capstone 3.0 
Prerequisites: SCED 490  
1 course  selected from:  

GEOS 355: Geologic Hazards 3.0 
Prerequisites: GE Foundation Areas Physical Science and Life Science  
PHYS 202B: General Physics 4.0 
Prerequisites: PHYS 202A with a grade of C- or higher  

1 course selected from: 
GEOS 370: Energy in the Environment 3.0 
Prerequisites: GEOS 170; PHYS 202A or PHYS 204A.  
BIO 152: Principles of Ecological, Evolutionary & Organismal Biology 4.0 
Prerequisites: BIOL 151 or faculty permission; recommend CHEM 112 or concurrent 
enrollment. 
1 course selected from: 

SCED 350: Learning Assistant Training 2.0 
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SCED 352: Science Museum Docent Training 1.0 
Prerequisite: Junior Standing 
SCED 389: Teaching Science in Outdoor Settings  2.0 
Prerequisites: SCED 142, SCED 342 or SCED 343  
BIOL 489: Internship in Biology teaching  1.0 
Prerequisites: Necessary background for the specific internship.  
1 course selected from:   
CHEM 112: General Chemistry 4.0 
Prerequisites: CHEM 111 with a grade of C- or better.  
BIOL 103: Human Anatomy 4.0 
GEOS 303: Invertebrate Paleontology 3.0 
Prerequisites: GEOS 102 or course in Biology. 

F. List all elective courses for the program. 
There are no electives in the program. Depending on the advising pattern students 
will need to select 5-8 additional elective courses from the total University offerings 
to complete the total units required for the bachelor's degree. 

G. For undergraduate options, explain provisions for articulation of the proposed 
option with community college courses. 

The lower division courses in the option include: BIO 152, CHEM 112, and BIOL 
103. All the courses are GE courses, articulated with community colleges. 
H. For undergraduate options, will the new option be matched to an existing 
associate degree, as specified in SB 1440, and if so, is it certain that the new 
degree option will not require a student to repeat courses similar to those taken for 
the associate degree? 

The new option is not matched with an existing associate degree option. Students will 
not be required to repeat courses similar to those taken for an associate degree. 

I. Writing Requirement 
1. For an undergraduate option, list the number and title of the Writing 
Proficiency (WP) course for the option. List the WP course for the 
degree program if it is different from the WP course for the option. 

SCED 321W: Scientific Inquiry, and 1 course selected from: ENGL 333W, 
GEOS 300W, ENGL 350W or PHIL 370W 
2. For a graduate option, indicate how the graduate literacy requirement is 
met within the option and/or degree program. N/A 

J. For a graduate option, indicate the culminating activity for the option and/or 
degree program. N/A 

K. Complete catalog copy, including full degree requirements (i.e., a catalog 
description of the full degree program, not just the option being proposed), and 
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admission and completion requirements. See the current University Catalog for 
correct format; please follow it exactly. 
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The Bachelor of Science in Natural Sciences 
Total Course Requirements for the bachelor’s degree: 120 units 

See Bachelor's Degree Requirements in the University Catalog for complete details on general degree 
requirements. A minimum of 40 units, including those required for the major, must be upper division. 
A suggested Major Academic Plan (MAP) has been prepared to help students meet all graduation 
requirements within four years. You can view MAPs on the Degree MAPs page in the University Catalog or 
you can request a plan from your major advisor. 

The BS in Natural Sciences degree with the Option in Science Education is designed for students preparing 
to be middle school science teachers or seeking a career as an informal science educator in a museum or 
outdoor setting such as state parks, environmental camps or nature centers. Successful completion of the 
program fulfills one of the requirements for admission into a single subject teaching credential program. 

A suggested Major Academic Plan (MAP) has been prepared to help students meet all graduation 
requirements within four years. You can view the MAP for this program on the Degree MAPs page in the 
University Catalog or you can request a plan from your major advisor. 

Those students who plan to enter the single-subject credential program should consider following a 
foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, CHEM 111, 
112, PHYS 202A, 202B) as part of the regular degree requirements. See a major advisor for additional 
information. 

General Education Pathway Requirements: 48 units 
See General Education in the University Catalog and the Class Schedule for the most current information on 
General Education Pathway Requirements and course offerings. 

Diversity Course Requirements: 6 units 

See Diversity Requirements in the University Catalog. Most courses taken to satisfy these requirements may 
also apply to General Education. 

Upper-Division Writing Requirement: 
Writing Across the Curriculum (Executive Memorandum 17-009) is a graduation requirement and may be 
demonstrated through satisfactory completion of four Writing (W) courses, two of which are designated by 
the major department. See Mathematics/Quantitative Reasoning and Writing Requirements in the 
University Catalog for more details on the four courses. The first of the major designated Writing (W) 
courses is listed below. 

1 course selected from: 

ENGL 333W Advanced Composition for Future Teachers (W) 3.0 FS GW W 
Prerequisite: Completion of GE Written Communication (A2) requirement. 
Advanced practice in writing and in using writing in the classroom for single- and multiple subject 
credential candidates. 3 hours discussion. This is an approved Graduation Writing Assessment 
Requirement course; a grade of C- or better certifies writing proficiency for majors. This is an approved. 
Writing Course. Formerly ENGL 333. 

GEOS 300W Earth System Science (W) 3.0 FS GW W 
Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; 
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PHYS 202A or PHYS 204A or PHYS 341. 
An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate change 
and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement 
course; a grade of C- or better certifies writing proficiency for majors. This is an approved Writing 
Course. Formerly GEOS 300. 

ENGL 350W Science, Technology and the Literature of 3.0 FS GE USD W 
Cultural Change (W) 

This course studies American culture and the various ways in which particular cultural products reinforce, 
oppose, underscore, or resist the values of the dominant culture - we also explore the gaps between the 
explicit and the implicit in those cultural values. Our discussions of these texts sustain an ongoing 
conversation about the various ways science and technology drive and are driven by the movements in 
culture we explore. 3 hours lecture. This is an approved Writing Course. This is an approved General 
Education course. This is an approved US Diversity course. Formerly ENGL 350I. 

PHIL 370W Philosophy of Science (W) 3.0 FS GE W 
An examination of the philosophical issues raised by scientific inquiry. Topics include the logical 
empiricist view of science, perception, and discovery, scientific paradigms, and the implications of 
reductivism. 3 hours seminar. This is an approved Writing Course. This is an approved General Education 
course. Formerly PHIL 370I. 
The second major-designated Writing course is the Graduation Writing Assessment Requirement (GW) (Executive 
Order 665). Students must earn a C- or higher to receive GW credit. The GE Written Communication (A2) requirement 
must be completed before a student is permitted to register for a GW course. 

Grading Requirement: 

All courses taken to fulfill major course requirements must be taken for a letter grade. 

Course Requirements for the Major: 69-73 units 
Completion of the following courses, or their approved transfer equivalents, is required of all candidates for 
this degree. Additional required courses, depending upon the advising pattern for the option are outlined 
following the major core program requirements. 

Note: Students planning to enter the single-subject credential program should consider following a 
foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, 
CHEM 111, 112, PHYS 202A, 202B) 

Lower-Division Requirements: 30 units 

6 courses required: 

SCED 141 Concepts in the Physical Sciences 3.0 FS 
Basic concepts of energy, motion, forces, waves, sound, light, physical and chemical change, 
1-hour lecture, 4 hours activity. 

SCED 142 Concepts in Life Science 3.0 FS 
Study of the nature and interactions of living things on the planet. Includes cell organization; diversity and 
physiology of plants and animals; DNA and genetics; ecology; and evolution. 1-hour lecture, 4 hours activity. 
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EDTE 255 Introduction to Democratic Perspectives in K-12 Teaching 3.0 FS 

Prospective teachers acquire planned, structured observations and experiences in K-12 classrooms. 
Placements are made in selected schools and classrooms that demonstrate exemplary practice as described 
in the California Standards for the Teaching Profession and represent California's diverse student 
population. Dialog/discussion sessions assist prospective teachers in making connections between subject 
matter courses, personal, social and emotional growth, and life in the K-12 schools. Prospective teachers are 
encouraged to begin introductory school experiences as early as possible in the subject matter program. 3 
hours lecture. You may take this course more than once for a maximum of 6.0 units. 

Math 118 Trigonometry 3.0 FS GE 

Prerequisites: Completion of ELM requirement. 
Trigonometric functions, graphs, identities and conditional equations, logarithms, solutions of triangles, and 
complex numbers. 3 hours discussion. This is an approved General Education course. 

PHYS 202A General Physics 4.0 FS GE 
Prerequisites: High school physics or faculty permission. High school trigonometry and second-year high 
school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico) 

BIOL 151 Principles of Cellular and Molecular Biology 4.0 FS GE 
Prerequisites: Recommend CHEM 111 or concurrent enrollment. 
Introduction to biological molecules, bioenergetics, cellular structure and function, elements of molecular, 
biology and genetics, and mechanisms of macroevolution and systematics. 3 hours lecture, 3 hours 
laboratory. This is an approved General Education course. 
1 course selected from: 
CHEM 107 General Chemistry for Applied Sciences 4.0 FS GE 
Prerequisites: Completion of ELM requirement, Intermediate Algebra. 
A survey of the principles of chemistry, primarily for students in agriculture, industry and technology, and 
pre-nursing. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 

CHEM 111 General Chemistry 4.0 FS GE 
Prerequisites: Completion of ELM requirement; second-year high school algebra; one-year high school 
chemistry. (One year of high school physics and one year of high school mathematics past Algebra II are 
recommended.) 
2 courses selected from: 

GEOS 265 Water and Soils 3.0 FA 
Prerequisite: GEOS 165 or SCED 343 (or equivalent). 
In-depth survey of the hydrologic cycle, and soil systems. Interactions between these systems are examined 
through case studies. 1 hour lecture, 2 hours activity. 

GEOS 170 Environment II: Weather 3.0 SP 
A descriptive study of weather processes; winds, circulations and storms; and weather impacts on life, 
property, crops, water availability, and air quality. Current weather briefings and California weather topics 
are emphasized. 3 hours lecture. 

GEOS 102 Physical Geology 3.0 FS GE 
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Prerequisites: High school chemistry or physics is recommended; students with no previous science 
courses are advised to enroll in GEOS 101. No college credit for those who have passed GEOS 101. 
Physical and chemical processes in the earth, including origin and identification of rocks and minerals; 
earth's interior; movements and major features of the earth's crust; erosion and sedimentation; geological 
structures; topographic maps; mineral resources. 2 hours lecture, 3 hours laboratory. This is an approved 
General Education course. 

Upper-Division Requirements: 24 units 
6 courses required: 

SCED 321W Scientific Inquiry 3.0 SP W 
Prerequisites: Completion of GE Written Communication (A2) requirement, SCED 141, SCED 142. 
This course engages students in inquiry into topics that span the scientific disciplines. Skills addressed 
include experimental design, modeling, representation, dissemination of results, and critique of peers' work. 
Content topics include light, color and sound, from biological, chemical and physics perspectives. 1 hour 
lecture, 4 hours activity. This is an approved Graduation Writing Assessment Requirement course; a grade of 
C- or better certifies writing proficiency for majors. This is an approved Writing Course. Formerly SCED 321. 

SCED 342 Concepts in Earth and Space Science 3.0 FS 
Prerequisites: Junior standing 
Fundamental concepts in (1) the solar system and the universe, (2) the structure and composition of the 
solid Earth, and (3) Earth's atmosphere and water, which aligns with current state and federal K-12 science 
teaching standards. 1 hour lecture, 4 hours activity. 

SCED 343 Concepts in Environmental Sciences 3.0 FS 
Prerequisites: Concurrent enrollment in or prior completion of SCED 342. 
A course designed to introduce basic principles and concepts in environmental science. Investigations into 
local and global contentious environmental issues serves as the entry point to examine the scientific and 
sociocultural aspects of these issues in order to develop scientifically literate citizens, which aligns with 
current state and federal K-12 science teaching standards. 1 hour lecture, 4 hours activity. 

EDTE 302 Access and Equity in Education 3.0 FS 
Prospective teachers examine socio-political issues of education relative to current demographics of 
California schools, integration of multicultural education, and promotion of social justice. Candidates 
identify, analyze, and minimize personal and institutional bias and explore the complexities of living and 
teaching in a pluralistic, multicultural society. Candidates identify barriers English Learners experience in 
becoming full participants in the school program and strategies for assisting students in overcoming these 
barriers. 3 hours lecture. 

EDTE 530 Fundamentals of Teaching Practice for 3.0 FS 
Secondary Teachers 

Teaching is an intellectual challenge that involves planning, facilitating, and reflecting on the process of 
student learning. Teacher candidates develop strategies necessary to create safe and structured learning 
environments and explore relationships among curriculum, instruction, assessment, and classroom climate 
to meet the needs of a diverse student population within a democratic society. This is a Single Subject 
Program course and is not applicable to a master's degree. 3 hours seminar. ABC/no credit grading. 

ENGL 471 Intensive Theory and Practice of Second 3.0 FS 
Language Acquisition 
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An intensive introduction to the theory and practice of second language acquisition and teaching. 3 hours 
lecture. 

1 course selected from: 

BIOL 302W Evolution 3.0 FS GE W 
Prerequisites: One biological sciences course. 
Analysis of the evidence for evolution and the nature of the process. Darwinism, neo-Darwinism, 
sociobiology, conflicts and misconceptions regarding evolution, creationism, and evolution of the human 
body and mind are considered. 3 hours discussion. This is an approved Writing Course. This is an approved 
General Education course. Formerly BIOL 302Z. 

BIOL 318 Biology of Childhood 3.0 FS GE 
Prerequisites: One biological sciences course. 
Basic biological principles, including the scientific method, reproduction, development, physiology, and 
anatomy. The biological basis of childhood diseases, immunity, nutrition, issues of health and well-being, 
and the relevance of biological information in social, political, and ethical decision making regarding 
children. 3 hours discussion. This is an approved General Education course. 

BIOL 334 Conservation Ecology 3.0 FS GE 
Prerequisites: One biological sciences course. 
An examination of ecological principles and the impact of increasing population and technology upon the 
environment. 3 hours discussion. This is an approved General Education course. 

1 course selected from: 

GEOS 330W Environmental Science - Capstone 3.0 FS GE W 
Prerequisites: One course from GE Pathway Foundation Physical Sciences and one course from GE Pathway 
Foundation Life Sciences. 
Human impact on life-support systems; use of physical and ecological principles in environmental 
management and protection; discussion of land use and its environmental impact; and an evaluation of 
human influence on natural cycles. 3 hours lecture. This is an approved Writing Course. This is an approved 
General Education course. Formerly GEOS 330Z. 

GEOS 300W Earth System Science (W) 3.0 FS GW W 
Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; 
PHYS 202A or PHYS 204A or PHYS 341. 
An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate change 
and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement 
course; a grade of C- or better certifies writing proficiency for majors. This is an approved Writing 
Course. Formerly GEOS 300. 
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Major Option Course Requirements: 15-19 units 
The following courses, or their approved transfer equivalents, are required dependent upon the advising 
pattern chosen. Students must complete the option for completion of the major course requirements. 

Note: Students planning to enter the single-subject credential program should consider following a 
foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, 
CHEM 111, 112, PHYS 202A, 202B). 

The Option in Science Education: 15-19 units 
2 courses required: 

SCED 490 Natural Sciences Seminar 2.0 FA 
Prerequisite: SCED 321, SCED 342, SCED 343, Senior standing 
In this course, students reflect on their work in the program, read and discuss the relevant literature, and 
synthesize their accomplishments across the sciences into a professional portfolio. In addition, students are 
required to present a portion of their portfolio as a departmental seminar. 2 hours seminar. 

SCED 495: Natural Sciences Capstone 3.0 SP 
Prerequisites: SCED 490 
This course is intended for future middle school and informal science teacher educators. Students explore 
and analyze discipline-based education research articles and apply principles of behavioral sciences within a 
science-learning environment. Students demonstrate an understanding of Physical Science, Life Science, 
Environmental Science and Earth and Space Science by designing and facilitating student-centered activities 
using energy as a cross-cutting disciplinary concept. 3 hours discussion. 
10-14 units selected from: 
1 course selected from: 

GEOS 355 Geologic Hazards 3.0 FS GE 
Prerequisites: GE Foundation Areas Physical Science and Life Science. 
This course melds the scientific basis of natural phenomena that become deadly hazards with the 
geopolitical climate that shapes culture. Explores the imbalance of energy on the Earth vs. human fallacy in 
misappropriation of technological advances as potential causes of geohazards. This course places the 
collision of science and human values on the international stage. 3 hours discussion. This is an approved 
General Education course. 

PHYS 202B General Physics 4.0 FS 
Prerequisites: PHYS 202A with a grade of C- or higher. 
Light, electricity, magnetism, selected topics in modern physics. Science majors are encouraged to take 
PHYS 204B instead of this course. Algebra and trigonometry are used. 3 hours discussion, 3 hours 
laboratory. 
1 course selected from: 
Students must take the course not taken to meet the major core requirements. 
GEOS 370 Energy in the Environment 3.0 SP 
Prerequisites: GEOS 170; PHYS 202A or PHYS 204A. 
Analysis of present and long-term global energy crises; coverage of scientific concepts needed to understand 
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energy and its environmental interactions; in-depth examination of alternative energy sources and their 
environmental impact. 3 hours lecture. 

BIO 152 Principles of Ecological, Evolutionary, 4.0 FS GE 
and Organismal Biology 

Prerequisites: BIOL 151 or faculty permission; recommend CHEM 112 or concurrent enrollment. 
Introduction to evolutionary history and biological diversity, microbes and protists, invertebrates, 
vertebrates, and plants. Form and function of plants and animals. Ecological principles. 3 hours lecture, 3 
hours laboratory. This is an approved General Education course. 
1 course selected from: 
SCED 350 Learning Assistant Training 2.0 INQ 
This course is required for all first year Learning Assistants (LAs). The course prepares students to be 
effective LAs by working with faculty and peers to transform undergraduate learning environments. 2 hours 
discussion. 

SCED 352 Science Museum Docent Training 1.0 FS 
Prerequisite: Junior Standing 
Students in this course facilitate the elementary grade level field trip activities for visiting K-8 students at the 
Gateway Science Museum to foster an appreciation and understanding of the natural world around them. 3 
hours laboratory. Formerly SCED 489M. 

SCED 389 Teaching Science in Outdoor Settings 2.0 FA 
Prerequisites: SCED 142, SCED 342 or SCED 343 
This course requires a 1 hour seminar and 3 hours of directed internship with local environmental educators 
in private or public settings to gain experiences teaching science in outdoor settings to children and adults of 
all ages. This course is for students who want to learn how to facilitate learning about environmental 
problems and solutions in a variety of outdoor settings. 

BIOL 489 Internship in Biology teaching 1.0 FS 
Prerequisites: Necessary background for the specific internship. 
1 course selected from: 
CHEM 112 General Chemistry 4.0 FS 
Prerequisites: CHEM 111 with a grade of C- or better. 
A continuation of CHEM 111. Topics include kinetics, equilibrium, acid-base chemistry, electrochemistry, 
chemical thermodynamics, coordination chemistry, and nuclear chemistry. The laboratory sequence 
supports the above topics including both qualitative and quantitative experiments, analysis of data, and 
error propagation. 3 hours lecture, 3 hours laboratory. 

BIOL 103 Human Anatomy 4.0 SMF GE 
Study of the structure of the human body, to include muscles, bones, heart, brain, ear, eye, and other 
systems, as well as a short look at development of the fetus. Lab work entails dissection of the cat and study 
of the human skeleton. 3 hours lecture, 2 hours activity. This is an approved General Education course. 

GEOS 303 Invertebrate Paleontology 3.0 SP 
Prerequisites: GEOS 102 or course in Biology. 
Study of main groups of invertebrate fossils and their uses in biostratigraphy, paleobiogeography, and 
paleoecology. 2 hours lecture, 3 hours laboratory. 
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Electives Requirement: 
To complete the total units required for the bachelor's degree, select additional elective courses from the 
total University offerings. You should consult with an advisor regarding the selection of courses, which will 
provide breadth to your University experience and possibly apply to a supportive second major or minor. 

Advising Requirement: 
Advising is mandatory for all majors in this degree program. Consult your undergraduate advisor for 
specific information. 

L. For undergraduate programs, include a Major Academic Plan (MAP) with the 
proposal. If you have questions or need help, contact Academic Advising 
Programs. 

Attach the Undergraduate Program Signature form or the Graduate Program Signature form to 
the front of the proposal and submit to Curriculum Services in Undergraduate Education or the 
Office of Graduate Studies after all department and college reviews are complete. 
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California	S tate	University,	Ch ico 
MAJOR	ACADEMIC	PLAN	(MAP) 

Major:	 The Bachelor of Science in Natural Sciences Degree	Units:	120 
Option: Science Education Major	Units:	69-73 

Elective	Units:	5-8 
First	Semester Second	Semester 

SCED 141 [*C] 3 SCED 142 [*C] 3 
GE Area A1 [*C-] 3 GE Area  A2 [*C-] 3 
GE Area C1 3 GE Area E 3 

HIST 130 or POLS 155 3 GE Area D1 3 
Elective 2 Elective 3 
Total Units: 14 Total Units: 15 

Third	Semester Fourth	Semester 
GEOS 170 or GEOS 265 or 
GEOS 102 3 GEOS 170 or GEOS 265 

or GEOS 102 3 

HIST 130 or POLS 155 3 PHYS 202A (GE Area B1) 4 
GE Area A3 [*C-] 3 GE Area C2 3 
CHEM 107 or CHEM 111 4 BIOL 151(GE Area B2) 4 
Math 118 (GE A4)[*C-] 3  GE Area D2 3 
Total Units: 16 Total Units: 17 

Fifth	Semester Sixth	Semester 
SCED 342 [*C] 3 SCED 321W (SP) [*C-] 3 
ENGL 333W or GEOS 300W 
or ENGL 350W or PHIL 370W 3  SCED 343 [*C] 3 
BIO 302W or BIO 318 or    
BIO 334 3 

GEOS 355 or 
PHYS 202B [OPT] 3-4 

SCED 352, or SCED 389 or 
BIOL 489, or SCED 350 [OPT] 

1-2
 EDTE 255 [*CRED] 

3 

BIOL 103 or GEOS 303 or 
CHEM 112 [OPT] 

3-4 
Elective 

0-3 

Total Units: 13-15 Total Units: 12-16 
Seventh	Semester Eighth	Semester 

SCED 490 [OPT] (FA)  [*C] 2 SCED 495 [*C] [OPT] (SP) 3 
EDTE 471 [*CRED] 3  EDTE 302 [*CRED] 3 
EDTE 530 (notes) [*CRED] 3 GE UD Pathway 3 

GEOS 330W or  GEOS 
300W 3 GEOS 370 or BIOL 152  

[OPT] 3-4 

GE UD Pathway 3 GE UD Pathway 3 
Total Units: 14 Total Units: 15-16 

COMMENTS 
[*C] C or Better is required. 
[*C-] C- or Better is required. 
[*CRED] Fulfills a requirement 
for the Credential Program. C-
or better required. 
BIOL 151,152, GEOS 102, 
300W, CHEM 111, 112, PHYS 
202A, 202B are required for 
students following the 
Foundational Level General 
Science (FLGS) cluster of 
courses. For more information, 
see your advisor. 

NOTES 

4 writing requirements - A2, 
A4, and SCED 321W and 
ENGL 333W or GEOS 300W 
or ENGL 350W or PHIL 370W 

Students applying to the 
Bilingual Authorization Single 
Subject Program should 
complete EDTE 570 (Sp only). 
For more information, see your 
advisor. 

Apply to graduate one year 
before anticipated graduation 
date. Priority registration is 
guaranteed your final semester 
if you applied for graduation by 
the stated deadline. 

This program requires 
mandatory advising for all 
students. 
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The Department of Science Education 
has reviewed and approved this program discontinuation. 

riculum Committee 

The College of Nruw"et£eAI£ciCl£ 
has reviewed and approved this program discontinuation. CSU Chico 

Curriculum Services 

MAY 31 2018 
RECEIVED 

Discontinue Undergraduate Program: See EM 15-005 

Program Name: Chemi st:r O tio11 

Complete only if applicable: 

Program named above is: 

X Option within _BA in Natural Sciences__ 
(Degree program name) 

_ Option is being elevated to a degree (see elevation proposal for 
rationale). 

Minor 

Certificate 

Rationale: 
The Chemistry option is 1 of 6 options in addition to Physical Science, Geology, Environmental 
Sciences, Human Biology and General Biology that is currently offered in the BA in Natural 
Sciences degree program. Each option provides students a single science content area of focus. 
We make the case that middle school teachers and informal educators need an interdisciplinary 
science foundation that builds on science content and pedagogical skills across a variety of 
science disciplines verses a single science content area. Two courses in the current Chemistry 
Option ( CHEM 111 & CHEM 112) will be integrated into the major core or in the new proposed 
science education option. The proposed program revisions wilt include the replacement of 6 
options with 1 option in science education, guided by 2 advising patterns. 

• Option in Science Education, with a Foundational Level General Science (FLGS) 
advising pattern, designed for future middle school, or introductory high school 
science teachers. The FLGS advising pattern includes [BIOL 151, 152, PHYS 202A, 
202B, GEOS 102,300, CHEM 111, 112]. 

• Option in Science Education, with a General advising pattern is designed for students 
who plan to become middle school, or introductory high school science teachers, and 
fulfill one of the requirements for admission into a single subject teaching credential 
program. The General advising pattern does not qualify students/or a C-SETwaiver. 
The General advising pattern is also appropriate for students seeking a career path 
as a science educator. 

Required Signatures 
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Option in Science Education, with a General (GEN) advising pattern is appropriate for 
students seeking a career path as an informal science educator in museums, or outdoor 
settings such as state parks or nature centers.

education. 



Discontinue Undergraduate Program: See EM 15-005 

Dit e 

Send signature page with proposal attached to Curriculum Services at Undergraduate 
Education, zip 128 

Note: As stated in EM 15-005: Although this document identifies many of the issues deemed essential for a thorough, open, and 
complete discussion and debate , those involved in pursuing program discontinuation should recognize that it would be 
inappropriate to judge all programs by the same standards or specify the range of information necessary to make a considered 
recommendation in each particular case. Therefore, the Academic Senate may I) consider issues not specifically listed in this 
document and 2) recognize that some issues listed in this document may not be pertinent to a specific case. The goal is to help 
the Academic Senate reach an informed recommendation based on the evidence provided. 

Description and History of the Program: 
This is not a discontinuation of a program. For information regarding the discontinuation of six 
options (Chemistry, Physical Science, Geology, Environmental Sciences, Human Biology and 
General Biology) please refer to the Rationale section for each option and the Undergraduate 
Program Significant Change document. 

• Provide a brief description of the program including: 
o When it was approved and/or how long has it been in place at CSU, Chico 
o History of the program, including its status as a major, option, minor, credential, or 

certificate, 
o Relation to other programs, including General Education, and 
o Status as a professional or pre-professional program. 

• Describe the relationship of the program to the University's Strategic Plan, College Strategic 
Plan, Academic Plan and other statements of mission, goals and values. 

• Who was it designed to serve (describe the student need)? What are the societal 
needs? (E.g., cultural, technological, economic, artistic, scientific). Are similar programs 
available elsewhere in the CSU? 

Indicate areas of concern, with reference to the above history, as it pertains to the proposed 
discontinuation. 

This is not a discontinuation of a program. For information regarding the discontinuation of six 
options (Chemistry, Physical Science, Geology, Environmental Sciences, Human Biology and 
General Biology) please refer to the Rationale section for each option and the Undergraduate 
Program Significant Change document. 

• What is the status of the program now? Why should it be discontinued? 
• Was the program suspended or considered for suspension? 
• What efforts have been made to sustain or improve the program? If there have been no 

efforts, please explain why efforts have not been made to improve the program (including 
suspension for purposes of re-evaluation [EM 13-057]). 

• How many students does the program serve? What are recent trends in enrollment? What is 
the external demand for the program from an employment perspective? 
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The Department of Science Education 
has reviewed and approved this program discontinuation. 

2>fiJ:IL£ 
ulum Committee Date ' I 

s);r /16 
Dep ' 11ent Chair Date' 1 

The College of Na-lur £rj b'\etS 
has reviewed and approved this program discontinuation. CSU Chico 

Curriculum Services 

MAY3 l 2018 
RECEIVED 

Discontinue Undergraduate Program: See EM 15-005 

Program Name: Environmental Science Option 

Complete only if applicable: 

Program named above is: 

_ Option within BA in Natural Sciences 
(Degree program name) 

_ Option is being elevated to a degree (see elevation proposal for 
rationale). 

Minor 

Certificate 

Rationale: 
The Environmental Science option is 1 of 6 options currently offered in the BA in Natural 
Sciences degree program. Each option provides students a single science content area of focus. 
We make the case that middle school teachers and informal educators need an interdisciplinary 
science foundation that builds on science content and pedagogical skills across a variety of 
science disciplines verses a single science content area. Five courses in the current 
Environmental Science Option (GEOS 170, GEOS 300, GEOS 330W, GEOS 365, GEOS 370) 
will be integrated into the major core or in the new proposed science education option. The 
proposed program revisions will include the replacement of 6 options with 1 option in science 
education, guided b) 2 advising patterns. 

• Option in Science Education, with a Foundational Level General Science (FLGS) 
advising pattern, designed for future middle school, or introductory high school 
science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 
202B, GEOS 102,300, CHEM JJ1, ll2]. 

• Option in Science Education, with a General advising pattern is designed for students 
who plan to become middle school, or introductory high school science teachers, and 
fulfill one of the requirements for admission into a single subject teaching credential 
program. The General advising pattern does not qualify students for a C-SETwaiver. 
The General advising pattern is also appropriate for students seeking a career path 
as a science educator. 

Required Signatures 
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Option in Science Education, with a General (GEN) advising pattern is appropriate for 
students seeking a career path as an informal science educator in museums, or outdoor 
settings such as state parks or nature centers.

education. 



Discontinue Undergraduate Program: See EM 15-005 

ommittee 

College Dean 

Send signature page with proposal attached to Curriculum Services at Undergraduate 
Education, zip 128 

Note: As stated in EM 15-005: Although this document identifies many of the issues deemed essential for a thorough, open, and 
complete discussion and debate, those involved in pursuing program discontinuation should recognize that it would be 
inappropriate to judge all programs by the same standards or specify the range of information necessary to make a considered 
recommendation in each particular case. Therefore, the Academic Senate may 1) consider issues not specifically listed in this 
document and 2) recognize that some issues listed in this document may not be pertinent to a specific case. The goal is to help 
the Academic Senate reach an informed recommendation based on the evidence provided . 
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Curriculum Services 

The Department of Science Education 
has reviewed and approved this program discontinuation. 

Date 

5µs-J,0
I

Date 

The College of N0.-furJ S'eitvlCf � 

�
has reviewed and approved this program discontinuation. 

�2:z .. 1-o1e2 
CSU Chico l)b-�= 
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MAY 31 2018 

RECEIVED 

Discontinue Undergraduate Program: See EM 15-005 

Program Name: General Biology Option 

Complete only if applicable: 

Program named above is: 

_X_ Option within BA in Natural Sciences 
(Degree program name) 

_ Option is being elevated to a degree (see elevation proposal for 
rationale). 

Minor 

Certificate 

Rationale: 
The General Biology option is I of 6 options currently offered in the BA in Natural Sciences 
degree program. Each option provides students a single science content area of focus. We make 
the case that middle school teachers and informal edu ·ators need an interdisciplinary s ience 
foundation that builds on science ontent and pedagogical skiLLs across a variety of science 
discipline ' verses a single scien e contenl area. Two ourses in Lhe current General Biology 
Option (BIOL 151 & BIOL 152) will be integrated into the major core or in the new proposed 
science education option. The proposed program revisions will include the replacement of 6 
options with I option in science education, guided by 2 advising patterns. 

• Option in Science Education, with a Foundational Level General Science (FLGS) 
advising pattern, designed forfuture middle school, or introductory high school 
science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 
202B, GEOS 102,300, CHEM 11 I, 112]. 

• Option in Science Education, with a General advising pattern is designed for students 
who plan to become middle school, or introductory high school science teachers, and 
fulfill one of the requirements for admission into a single subject teaching credential 
program. The General advising pattern does not qualify students for a C-SET waiver. 
The General advising pattern is also appropriate for students seeking a career path 
as a science educator. 

Required Signatures 

Option in Science Education, with a General (GEN) advising pattern is appropriate for  
students seeking a career path as an informal science educator in museums, or 
outdoor settings such as state parks or nature centers.

Te
xt

education.



Discontinue Undergraduate Program: See EM 15-005 

College�-

Send signature page with proposal attached to Curriculum Services at Undergraduate 
Education, zip 128 
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5 /r) 
Date ' 

/ t f; 
1 

Depat ent Chair 

5 /1)! ff~ 
IDate 

The College of ~ru.1 SCItll(£S
has reviewed and approved this program discontinuation. 

CSU Chico 
Curriculum Services 

MAY 3 1 2018 
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RECEIVED 

Discontinue Undergraduate Program: See EM 15-005 

Program Name: Geology Option 

Complete only if applicable: 

Program named above is: 

_X_ Option within BA in Natural Sciences 
(Degree program name) 

_ Option is being elevated to a degree (see elevation proposal for 
rationale). 

Minor 

Certificate 

Rationale: 
The Geology option is 1 of 6 options currently offered in the BA in Natural Sciences degree 
program. Each option provides students a single science content area of focus. We make the case 
that middle school teachers and informal educators need an interdisciplinary science foundation 
that builds on science content and pedagogical skills across a variety of science disciplines 
verses a single science content area. Two courses in the current Geology Option (GEOS 303 & 
GEOS 355) will .be integrated into the major core or in the new proposed science education 
option The proposed program revisions will include the replacement of 6 options with 1 option 
in science education, guided by 2 advising patterns. 

• Option in Science Education, with a Foundational Level General Science (FLGS) 
advising pattern, designed for future middle school, or introductory high school 
science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 
202B, GEOS 102,300, CHEM 111,112]. 

• Option in Science Education, with a General advising pattern is designed for students 
who plan to become middle school, or introductory high school science teachers, and 
fulfill one of the requirements for admission into a single subject teaching credential 
program. The General advising pattern does not qualify students for a C-SETwaiver. 
The General advising pattern is also appropriate for students seeking a career path 
as a science educator. 

Required Signatures 

The Department of Science Education 
has reviewed and approved this program discontinuation. 

Option in Science Education, with a General (GEN) advising pattern is appropriate for  
students seeking a career path as an informal science educator in museums, or outdoor 
settings such as state parks or nature centers.

education.
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Discontinue Undergraduate Program: See EM 15-005 

Send signature page with proposal attached to Curriculum Services at Undergraduate 
Education, zip 128 
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The Department of Science Education 
has reviewed and approved this program discontinuation. 

s/ts-J,e 
Date 

'S/JS/ Lfj 
Date 

The College of u-h4r ttSN g..£~~.ell 
has reviewed and approved this program discontinuation. 

7.,'l~I(;&-~0w.:. 
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r--.m1 
1-111,~{/ 

CSU Chico 
Curriculum Services 

MAY 31 2018 
RECEIVED 

Discontinue Undergraduate Program: See EM 15-005 

Program Name: Human Biology Option 

Complete only if applicable: 

Program named above is: 

_X_ Option within BA in Natural Sciences 
(Degree program name) 

_ Option is being elevated to a degree (see elevation proposal for 
rationale). 

Minor 

Certificate 

Rationale: 
The Human Biology option is 1 of 6 options currently offered in the BA in Natural Sciences 
degree program. Each option provides students a single science content area of focus. We make 
the case that middle school teachers and informal educators need an interdisciplinary science 
foundation that builds on science content and pedagogical skills across a variety of science 
disciplines verses a single science content area. One course in the current Human Biology 
option (BIOL 103) will be integrated into the major core or in the new proposed science 
education option. The proposed program revisions will include the replacement of 6 options with 
1 option in science education, guided by 2 advising patterns. 

• Option in Science Education, with a Foundational Level General Science (FLGS) 
advising pattern, designed for future middle school , or introductory high school 
science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 
202B, GEOS 102,300, CHEM 111,112]. 

• Option in Science Education, with a General advising pattern is designed for students 
who plan to become middle school, or introductory high school science teachers, and 
fulfill one of the requirements for admission into a single subject teaching credential 
program. The General advising pattern does not qualify students for a C-SETwaiver. 
The General advising pattern is also appropriate for students seeking a career path 
as a science educator. 

Required Signatures 

Option in Science Education, with a General (GEN) advising pattern is appropriate for  
students seeking a career path as an informal science educator in museums, or 
outdoor settings such as state parks or nature centers.

education.



Discontinue Undergraduate Program: See EM 15-005 

Date ~')/'"College Dean 

Send signature page with proposal attached to Curriculum Services at Undergraduate 
Education, zip 128 
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The Department of Science Education 
has reviewed and approved this program discontinuation. 

m Committee 

D artment Chair Date ' 

The College of .N _-~~~·_ ...___ ~-~~ raA~f)lCf_$ __ -
has reviewed and approved this program discontinuation. 
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Z7-Zp /6 _csuChico1)~ Cumculum Services 

MAY31 2018 
RECEIVED 

Discontinue Undergraduate Program: See EM 15-005 

Program Name: Physical Science Option 

Complete only if applicable: 

Program named above is: 

_X_ Option within BA in Natural Sciences 
(Degree program name) 

_ Option is being elevated to a degree (see elevation proposal for 
rationale). 

Minor 

Certificate 

Rationale: 
The Physical Science option is 1 of 6 options currently offered in the BA in Natural Sciences 
degree program. Each option provides students a single science content area of focus. We make 
the case that middle school teachers and informal educators need an interdisciplinary science 
foundation that builds on science content and pedagogical skills across a variety of science 
disciplines verses a single science content area. Two courses in the current Physical Science 
Option (PHYS 202A & PHYS 202B) will be integrated into the major core or in the new 
proposed science education option. The proposed program revisions will include the 
replacement of 6 options with 1 option in science education, guided by 2 advising patterns. 

• Option in Science Education, with a Foundational Level General Science (FLGS) 
advising pattern, designed for future middle school, or introductory high school 
science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 
202B, GEOS 102,300, CHEM 111,112]. 

• Option in Science Education, with a General advising pattern is designed for students 
who plan to become middle school, or introductory high school science teachers, and 
fulfill one of the requirements for admission into a single subject teaching credential 
program. The General advising pattern does not qualify students for a C-SETwaiver. 
The General advising pattern is also appropriate for students seeking a career path 
as a science educator. 

Required Signatures 

Option in Science Education, with a General (GEN) advising pattern is appropriate for  
students seeking a career path as an informal science educator in museums, or 
outdoor settings such as state parks or nature centers.



Discontinue Undergraduate Program: See EM 15-005 

oil~ 

Send signature page with proposal attached to Curriculum Services at Undergraduate 
Education, zip 128 
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	Office of the President California State University, Chico 
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	February 28, 2019 
	February 28, 2019 
	From: Gayle E. Hutchinson, President _ _.,_J~~JAf!!-...:l~~~F=.....,.i,11..,..,.'MI.L.,,...., 
	Subject: Significant Changes to the BA in Natural Sciences 
	Upon the recommendation of the Academic Senate and the concurrence of the Provost, I approve Significant Changes to the BA in Natural Sciences. The major units will increase from 45-47 to 69-73 and the degree designation will change from Bachelor of Arts (BA) to Bachelor of Science (BS). The current Options in Chemistry, Environmental Science, General Biology, Geology, Human Biology, and Physical Science will all be discontinued and replaced with a new Option in Science Education. The Option in Science Educ
	Sect
	Figure
	1 
	1 
	~"-----­



	Policy Title: 
	Policy Title: 
	Policy Title: 
	EM 19-004 Significant Changes to the BA in Natural Sciences 

	Contact: 
	Contact: 
	Department of Science Education 

	Supersedes: 
	Supersedes: 

	Revision: 
	Revision: 

	Enabling Legislation or Executive Order: 
	Enabling Legislation or Executive Order: 


	has reviewed and approved these significant changes 
	Undergraduate Program Significant Change 
	Undergraduate Program Significant Change 
	BA In Natural Sciences 

	--------------
	--------------
	Program Name: 
	-

	Program named above is (complete only if applicable): 
	Program named above is (complete only if applicable): 
	_

	Option within _____________
	D 

	_ 
	( degree program name) 
	0Minor Certificate 
	0Minor Certificate 
	D


	Will proposed changes affect Transfer Model Curriculum? YesONo!llhfyes, explain: 
	Will proposed changes affect a subject matter preparation or credential program? YesONo!II! 
	EM 07-012 
	EM 07-012 

	Dep_artment Contact(s) w/phone #(s): 
	Dep_artment Contact(s) w/phone #(s): 
	Julie Monet, 
	Professor and Chair, (530) 898-3460 
	Required Signatures 
	Science Education 
	f/ŁIŁ Date 
	has reviewed and approved these significant changes 
	Sect
	Figure

	Figure
	CSU Chico. 
	By,neulum Se
	rvi
	ce
	s 

	Note: The department will be notified of the of dates for EPPC, Academic Senate, and Chancellor's Office 
	review. 

	MAY 3 1 2018 
	MAY 3 1 2018 
	ŁECEIVED 
	Figure

	Proposal for Significant Changes 
	I. Program name and level – BS in Natural Sciences (undergraduate) E Academic year of intended implementation. 2019-20 F Name of the department and college submitting the proposal. 
	1. Identify the unit, which will have primary responsibility for the 
	program. Department of Science Education, College of Natural Sciences 
	2. Name, title, and rank of the individual(s) primarily responsible 
	for drafting the proposed program change. Dr. Julie Monet Professor and Chair Department of Science Education 
	3. How many declared students are currently in the program. 45 
	II. Provide an abstract, no longer than one page, that describes why you are making these changes and how they are related to the University , the , the  (see definition and Task 3.1) and your most recent academic program review (i.e. Five Year Review or Accreditation). 
	Strategic Plan
	Academic Plan
	Diversity Action Plan

	The BA in Natural Sciences degree program currently has six options, each provide a single science discipline area of focus (biology, physical sciences, geosciences, environmental science and chemistry). We make the case that middle school science teachers and informal science educators need an interdisciplinary science foundation that builds on science content and pedagogical skills across a variety of science disciplines. 
	The proposed changes include the deletion of six options, and the addition of a new option in science education. Discipline-based science courses have been selected from the six options and will become part of the major core and science education option. In effort to foster a seamless transition into a single-subject credential program, pre-credential courses will no longer be electives, but required courses in the major. 
	The existing program contains 45-47 units, and the new proposed major increases this number by 24-26 units making it 69-73, technically a high unit major. This decision is undertaken after extensive consultation with students, department faculty, and the School of Education. Graduates have stated that they would have benefited greatly from having taken the newly required courses. Also, graduates have mentioned that having to take additional prerequisites not included in the existing program, prior to accept
	Overall, the proposed changes are designed to help students graduate in 4-years, provide a seamless transition into a single-subject credential program, and 
	Figure
	opportunity for students planning to enter a single-subject credential program a choice to follow a foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B) as part of the regular degree requirements. Successful completion of the program fulfills one of the requirements for admission into a single subject teaching credential program. 
	The B.S. in Natural Sciences supports the CSU Chico's Strategic Plan for the Future by fostering a future generation of science teachers who are committed to implementing high-quality instruction in formal and informal settings. Our program addresses science, as a way to support the development of more sustainable communities by serving the educational, cultural, and economic needs of Northern California. Our approach to teaching and learning science fosters the recognition of students as a whole person who
	Our program supports the commitment of the University to areas it has identified as “new opportunities” for the future, specifically in academic and career readiness and citizenship and social responsibility. Science Education focuses on the development of future science teachers who are ready to work with the public in a diversity of settings. Our faculty believes in the power of science to address social and environmental issues through creative problem solving and civic action, and incorporate this belie
	The Department of Science Education recognizes the importance of supporting emerging science educators toward cultivating dispositions that acknowledge, honor, and respect oppressed communities while working for social-eco justice. Students will engage in the analyses of oppressive policies and practices therefore developing the awareness of social and ecological injustices while working for and with underserved communities in classrooms, local communities, and beyond. With this in mind, the department inte
	Below are the student learning outcomes (SLO’s) for the Natural Sciences degree program. The SCED department assesses each SLO on a bi-annual basis (See pg. 24 for the program assessment matrix). The department’s first 5-year program review was submitted in the summer of 2018. 
	SLO 1.1: Students will be able to: Demonstrate an understanding of the Disciplinary Core Ideas (DCI) in Physical Science (PS), Life Science (LS), and Earth and Space Science (ESS) SLO 1.2: Students will be able to: Demonstrate an understanding of the DCIs in 
	Engineering, Technology and the Application of Science (ETS) SLO 2.1: Students will be able to: Use the science and engineering practices to 
	answer question (science) and come up with solutions (engineering) 
	Figure
	SLO 3.1: Students will be able to: Create lesson plans that are standards-based and/or aligned with social-eco justice practices 
	SLO 3.2: Students will be able to: Facilitate equitable teaching and learning practices that acknowledge, honor, and respect oppressed communities 
	SLO 3.3: Students will be able to: Engage in evidence-based reflective teaching practices while being mindful of their biases and assumptions 
	III. Resources and program support. E Indicate additional faculty or staff support positions needed to implement 
	the program changes. There are no additional faculty or staff needed to teach the required SCED courses. In the proposed program revision, some of the current option courses or elective courses will be required for all students in the Natural Sciences program. Therefore the departments who teach these courses will potentially see a small increase in enrollment numbers. 
	F Indicate changes in or additional space and facilities that will be needed. None. 
	G List additional library resources, equipment, and other specialized materials that will be needed.  None. Provide evidence of consultation with the Library Dean indicating that the library can support the program. 
	See attached document from Dean Newell. 
	D. A statement by the responsible administrator(s) should be attached to the proposal (See last page of this document). 
	IV. Program details. 
	E For undergraduate degree programs, is the degree matched to an associate 
	degree as “similar” according to ? There is not a “similar” Transfer Model Curriculum for Natural Sciences aimed at preparing future middle school science teachers and/or informal science educators. However, all of the undergraduate courses in the major are GE courses. The exceptions are SCED 141: Concepts in Physical Sciences and SCED 142: Concepts in Life Sciences. Students who enter the program as transfer students will be made aware by their program advisor that a GE B1 may be substituted for SCED 141 a
	SB 1440

	If so, please explain how the proposed changes will affect the Transfer Model 
	Curriculum (TMC). . N/A 
	View list of matched programs

	F Total number of units required for the revised program. Indicate if this is a change from the current number of units and the reason for the change.  
	The total number of units required for the revised program is 69-73. This is a significant increase from the current program, which is 45-47 units. Included in the revised program paperwork is a request for a degree designation change from 
	The total number of units required for the revised program is 69-73. This is a significant increase from the current program, which is 45-47 units. Included in the revised program paperwork is a request for a degree designation change from 
	a BA to BS. The primary reason for the increase in units is to provide students with a seamless transition to a single-subject credential program, in addition to a broad interdisciplinary knowledgebase across all the science disciplines they need as future middle school science teachers or informal science educators. 

	Figure
	If this is a high unit program, please indicate whether you will be asking for any modification for General Education requirements. 
	I will not be asking for any modification for GE requirements. There are several required courses that double count for GE: lower division Math 118 (A4), (B1), BIOL 151(B2), CHEM 107 (B2) 
	I will not be asking for any modification for GE requirements. There are several required courses that double count for GE: lower division Math 118 (A4), (B1), BIOL 151(B2), CHEM 107 (B2) 
	C. List courses  for the program that are added, deleted, or changed. Mode of delivery is either regular, on-line, or hybrid. More than mode of delivery can be indicated. Please add rows as necessary with one row for each course. 
	required


	Figure
	Course Number 
	Course Number 
	Course Number 
	Course Title 
	Change 
	Units of Credit 
	Prerequisites and/or Recommended Background 
	Course Description if New Course 
	Mode of Delivery 

	PHYS 202A 
	PHYS 202A 
	General Physics 
	Change from a required course in the Physics option to a required course for the major. 
	4 
	High school physics or faculty permission. High school trigonometry and second-year high school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico) 
	Regular 

	BIOL 151 
	BIOL 151 
	Principles of Cellular and Molecular Biology 
	Changed from a required course in the Biology option to a required course for the major. 
	4 
	Recommend CHEM 111 or concurrent enrollment. 
	Regular 

	EDTE 255 
	EDTE 255 
	Introduction to Democratic Perspectives in K-12 Teaching 
	Changed from an Elective to a required course for the major. 
	3 
	Regular 

	Math 118 
	Math 118 
	Trigonometry 
	Added 
	3 
	Completion of ELM requirement. 
	Trigonometric functions, graphs, identities and conditional equations, logarithms, solutions of triangles, and complex numbers. 3 hours discussion. This is an approved General Education course. 
	Regular 

	EDTE 302 
	EDTE 302 
	Access and Equity in Education 
	Change from an Elective to a required course in the major. 
	3 
	Regular or online 


	Figure
	EDTE 530 
	EDTE 530 
	EDTE 530 
	Fundamentals of Teaching Practice for Secondary Teachers 
	Change from an Elective to a required course in the major. 
	3 
	Regular or online 

	ENGL 471 
	ENGL 471 
	Intensive Theory and Practice of Second Langu age Acquisition 
	Change from an Elective to a required course in the major. 
	3 
	Regular or online 

	SCED 141 
	SCED 141 
	Concepts in Physical Sciences 
	Change in prerequisite. 
	From “Concurrent enrollment in or prior completion of MATH 110 recommended” to No prerequisite 
	Regular 

	SCED 142 
	SCED 142 
	Concepts in Life Science 
	Change in prerequisite. 
	3 
	From “SCED141 or faculty permission.” To: No prerequisite. 
	Regular 


	D List new and changed  courses for the revised program. Indicate which are added, deleted, or changed. Mode of delivery is either regular, on-line, or hybrid. Please add rows as necessary with one row for each course. 
	elective

	Course Number 
	Course Number 
	Course Number 
	Course Title 
	Change 
	Units of Credit 
	Prerequisites and/or Recommended Background 
	Course Description if New Course 
	Mode of Delivery 

	BIO 303 
	BIO 303 
	Human Genetics 
	Deleted from a group of 4 BIOL courses listed under the Major core program 
	3 
	Regular 

	CHEM 390 
	CHEM 390 
	Special problems in science education 
	Deleted The CHEM department no longer offers this course. 
	1-3 
	Regular 

	CHEM 270 
	CHEM 270 
	Organic Chemistry 
	Deleted from CHEM Option 
	4 
	Regular 

	CHEM 320 
	CHEM 320 
	Quantitative Analysis 
	Deleted from CHEM Option 
	4 
	Regular 

	CHEM 350 
	CHEM 350 
	Introductory Biochemistry 
	Deleted from CHEM Option 
	3 
	Regular 

	CHEM 350L 
	CHEM 350L 
	Introductory Biochemistry Laboratory 
	Deleted from CHEM Option 
	1 
	Regular 


	Figure
	CHEM 370 
	CHEM 370 
	CHEM 370 
	Organic Chemistry 
	Deleted from CHEM Option 
	3 
	Regular 

	CHEM 370L 
	CHEM 370L 
	Organic Chemistry Laboratory 
	Deleted from CHEM Option 
	1 
	Regular 

	EDCI 448 
	EDCI 448 
	Methods and Materials for Environment al Education 
	Deleted from a group of 5 education practicum courses listed under the Major core program 
	3 
	Online 

	GEOS 105 
	GEOS 105 
	Introduction to Astronomy 
	Deleted – The course is no longer offered. 
	3 
	Regular 

	GEOS 321 
	GEOS 321 
	Introduction to Meteorology 
	Deleted from Environmental Science Option 
	3 
	Regular 

	GEOS 203 
	GEOS 203 
	Principles of Historical Geology 
	Deleted from Geology Option 
	3 
	Regular 

	GEOS 306 
	GEOS 306 
	Mineralogy and Lithology 
	Deleted from Geology Option 
	4 
	Regular 

	GEOS 307 
	GEOS 307 
	Stratigraphy 
	Deleted from Geology Option 
	3 
	Regular 

	GEOS 325 
	GEOS 325 
	Geology of California 
	Deleted from Geology Option 
	3 
	Regular 

	GEOS 360 
	GEOS 360 
	Field Methods 
	Deleted from Geology Option 
	2 
	Regular 

	NSCI 489A 
	NSCI 489A 
	Internship in Science Teaching 
	Deleted – The course is no longer offered. 
	1 
	Regular 


	Note: The catalog defines prerequisites in the following manner “You must fulfill specific course work or other conditions before you will be allowed to enroll in the course. Prerequisites may be waived by the faculty member only on approval of a formal petition which fully outlines the equivalent attainment.” Recommended background may be preferable in some instances. The catalog defines recommended background in the following manner “It is recommended that you have prior course work or knowledge; the term
	Figure
	E For new, changed, and/or deleted courses identify the primary faculty responsible for those courses and how the shift in responsibilities will be accounted for by the program. 
	There are no new SCED courses. The changed, and/ or deleted courses are taught outside the department. Therefore, the departments who teach these courses will potentially see a small increase or decrease in enrollment numbers. Considering The Natural Sciences is a small program the impact will be minimal. 
	F Explanation of any special program characteristics (e.g., terminology, credit 
	units required, types of coursework, etc.). The SCED courses are designed for future teachers, and science educators. The goal is to build a solid interdisciplinary content knowledgebase understanding of the pedagogical skills they will need in their future teaching practice. 
	G Provision for meeting accreditation requirements, where applicable, and 
	anticipated date of accreditation request. The Foundational Level General Sciences waiver (FLGS) is already in place in the College of Natural Sciences. Students following the current configuration of Natural Sciences program do not qualify for a FLGS subject-matter waiver because the 8 required FLGS courses (BIOL 151, 152, PHYS 202A, 202B, GEOS 102, 300, CHEM 111, 112) are distributed across all six options. The proposed program changes will provide students will the opportunity to follow a foundational le
	H Other program requirements. 
	1. Undergraduate programs: Catalog number and title of the current Graduation Writing Assessment (GWAR) course and replacement course, if applicable. 
	SCED 321(W): Scientific Inquiry is the current GWAR course. There is no replacement course in the proposed program revision; SCED 321 will continue as the GWAR course. 
	2. Graduate programs: Indicate how the graduate literacy requirement is met. N/A 
	3. Graduate programs: indicate the culminating activity options for the program. N/A For undergraduate programs, include a revised 
	Major Academic Plan 

	(MAP) with the proposal. If you have questions or need help, contact (see page 10). J Catalog copy of the current program (See pages 11-15). K Complete catalog copy for the revised program, including full degree 
	Academic Advising Programs 

	requirements, admission, and completion requirements (See pages 16-23). 
	Figure
	California .State.University, .Chico 
	California .State.University, .Chico 
	California .State.University, .Chico 

	MAJOR.ACADEMIC.PLAN.(MAP) 
	MAJOR.ACADEMIC.PLAN.(MAP) 

	Major:. The Bachelor of Science in Natural Sciences 
	Major:. The Bachelor of Science in Natural Sciences 
	Degree.Units:.120 

	Option: Science Education 
	Option: Science Education 
	Major.Units:.69-73 

	TR
	Elective.Units:.5-8 


	First.Semester 
	First.Semester 
	First.Semester 
	Second.Semester 

	SCED 141 [*C] 
	SCED 141 [*C] 
	3 
	SCED 142 [*C] 
	3 

	GE Area A1 [*C-] 
	GE Area A1 [*C-] 
	3 
	GE Area  A2 [*C-] 
	3 

	GE Area C1 
	GE Area C1 
	4 
	GE Area E 
	3 

	HIST 130 or POLS 155 
	HIST 130 or POLS 155 
	3 
	GE Area D1 
	3 

	Elective 
	Elective 
	2 
	Elective 
	3 

	Total Units: 
	Total Units: 
	15 
	Total Units: 
	15 

	Third.Semester 
	Third.Semester 
	Fourth.Semester 

	GEOS 170 or GEOS 265 or GEOS 102 
	GEOS 170 or GEOS 265 or GEOS 102 
	3 
	GEOS 170 or GEOS 265 or GEOS 102 
	3 

	HIST 130 or POLS 155 
	HIST 130 or POLS 155 
	3 
	PHYS 202A (GE Area B1) 
	4 

	GE Area A3 [*C-] 
	GE Area A3 [*C-] 
	3 
	GE Area C2 
	3 

	CHEM 107 or CHEM 111 
	CHEM 107 or CHEM 111 
	4 
	BIOL 151(GE Area B2) 
	4 

	Math 118 (GE A4)[*C-] 
	Math 118 (GE A4)[*C-] 
	3
	 GE Area D2 
	3 

	Total Units: 
	Total Units: 
	16 
	Total Units: 
	14 

	Fifth.Semester 
	Fifth.Semester 
	Sixth.Semester 

	SCED 342 [*C] 
	SCED 342 [*C] 
	3 
	SCED 321W (SP) [*C-] 
	3 

	ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 
	ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 
	3
	 SCED 343 [*C] 
	3 

	BIO 302W or BIO 318 or    BIO 334 
	BIO 302W or BIO 318 or    BIO 334 
	3 
	GEOS 355 or PHYS 202B [OPT] 
	3-4 

	SCED 352, or SCED 389 or BIOL 489, or SCED 350 [OPT] 
	SCED 352, or SCED 389 or BIOL 489, or SCED 350 [OPT] 
	1-2
	 EDTE 255 [*CRED] 
	3 

	BIOL 103 or GEOS 303 or CHEM 112 [OPT] 
	BIOL 103 or GEOS 303 or CHEM 112 [OPT] 
	3-4 
	Elective 
	0-3 

	Total Units: 
	Total Units: 
	13-15 
	Total Units: 
	12-16 

	Seventh.Semester 
	Seventh.Semester 
	Eighth.Semester 

	SCED 490 [OPT] (FA)  [*C] 
	SCED 490 [OPT] (FA)  [*C] 
	2 
	SCED 495 [*C] [OPT] (SP) 
	3 

	EDTE 471 [*CRED] 
	EDTE 471 [*CRED] 
	3
	 EDTE 302 [*CRED] 
	3 

	EDTE 530 (notes) [*CRED] 
	EDTE 530 (notes) [*CRED] 
	3 
	GE UD Pathway 
	3 

	GEOS 330W or GEOS 300W 
	GEOS 330W or GEOS 300W 
	3 
	GEOS 370 or BIOL 152  [OPT] 
	3-4 

	GE UD Pathway 
	GE UD Pathway 
	3 
	GE UD Pathway 
	3 

	Total Units: 
	Total Units: 
	14 
	Total Units: 
	15-16 


	COMMENTS 
	COMMENTS 
	COMMENTS 
	COMMENTS 

	[*C] C or Better is required. 
	[*C] C or Better is required. 

	[*C-] C- or Better is required. 
	[*C-] C- or Better is required. 

	[*CRED] Fulfills a requirement for the Credential Program. C-or better required. 
	[*CRED] Fulfills a requirement for the Credential Program. C-or better required. 

	BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B are required for students following the Foundational Level General Science (FLGS) cluster of courses. For more information, see your advisor. 
	BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B are required for students following the Foundational Level General Science (FLGS) cluster of courses. For more information, see your advisor. 

	NOTES 
	NOTES 

	4 writing requirements - A2, A4, and SCED 321W and ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 
	4 writing requirements - A2, A4, and SCED 321W and ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 

	Students applying to the Bilingual Authorization Single Subject Program should complete EDTE 570 (Sp only). For more information, see your advisor. 
	Students applying to the Bilingual Authorization Single Subject Program should complete EDTE 570 (Sp only). For more information, see your advisor. 

	Apply to graduate one year before anticipated graduation date. Priority registration is guaranteed your final semester if you applied for graduation by the stated deadline. 
	Apply to graduate one year before anticipated graduation date. Priority registration is guaranteed your final semester if you applied for graduation by the stated deadline. 

	This program requires mandatory advising for all students. 
	This program requires mandatory advising for all students. 
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	K. Complete catalog copy of the revised program 


	The Bachelor of Science in Natural Sciences 
	The Bachelor of Science in Natural Sciences 
	Total Course Requirements for the Bachelor's Degree: 120 units 
	Total Course Requirements for the Bachelor's Degree: 120 units 
	See in the University Catalog for complete details on general degree requirements. A minimum of 40 units, including those required for the major, must be upper division. 
	Bachelor's Degree Requirements 

	The BS in Natural Sciences degree with the Option in Science Education is designed for students preparing to be middle school science teachers, or seeking a career as an informal science educator in a museum or outdoor setting such as state parks, environmental camps or nature centers. Successful completion of the program fulfills one of the requirements for admission into a single subject teaching credential program. 
	A suggested Major Academic Plan (MAP) has been prepared to help students meet all graduation requirements within four years. You can view the MAP for this program on the page in the University Catalog or you can request a plan from your major advisor. 
	Degree MAPs 

	Those students who plan to enter the single-subject credential program should consider following a foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B) as part of the regular degree requirements. See a major advisor for additional information. 
	General Education Pathway Requirements: 48 units 
	General Education Pathway Requirements: 48 units 
	See General Education in the University Catalog and the Class Schedule for the most current information on General Education Pathway Requirements and course offerings. 
	Diversity Course Requirements: 6 units 
	See in the University Catalog. Most courses taken to satisfy these requirements may also apply to 
	Diversity Requirements 
	General Education. 


	Upper-Division Writing Requirement: 
	Upper-Division Writing Requirement: 
	Writing Across the Curriculum (Executive Memorandum 17-009) is a graduation requirement and may be demonstrated through satisfactory completion of four Writing (W) courses, two of which are designated by the major department. See Mathematics/Quantitative Reasoning and Writing Requirements in the University Catalog for more details on the four courses. The first of the major designated Writing (W) courses is listed below. 
	1 course selected from: 
	ENGL 333W Advanced Composition for Future Teachers (W) 3.0 FS GW W 
	Prerequisite: Completion of GE Written Communication (A2) requirement. 
	Advanced practice in writing and in using writing in the classroom for single-and multiple subject credential candidates. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved. Writing Course. Formerly ENGL 333. 
	GEOS 300W Earth System Science (W) 3.0 FS GW W 
	Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; PHYS 202A or PHYS 204A or PHYS 341. 
	Figure
	An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate change and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved Writing Course. Formerly GEOS 300. 
	ENGL 350W Science, Technology and the Literature of 3.0 FS GE USD W Cultural Change (W) 
	This course studies American culture and the various ways in which particular cultural products reinforce, oppose, underscore, or resist the values of the dominant culture -we also explore the gaps between the explicit and the implicit in those cultural values. Our discussions of these texts sustain an ongoing conversation about the various ways science and technology drive and are driven by the movements in culture we explore. 3 hours lecture. This is an approved Writing Course. This is an approved General
	PHIL 370W Philosophy of Science (W) 3.0 FS GE W 
	An examination of the philosophical issues raised by scientific inquiry. Topics include the logical empiricist view of science, perception, and discovery, scientific paradigms, and the implications of reductivism. 3 hours seminar. This is an approved Writing Course. This is an approved General Education course. Formerly PHIL 370I. 
	The second major-designated Writing course is the Graduation Writing Assessment Requirement (GW) (Executive Order 665). Students must earn a C-or higher to receive GW credit. The GE Written Communication (A2) requirement must be completed before a student is permitted to register for a GW course. 
	Grading Requirement: 
	All courses taken to fulfill major course requirements must be taken for a letter grade. 


	Course Requirements for the Major: 69-73 units 
	Course Requirements for the Major: 69-73 units 
	Completion of the following courses, or their approved transfer equivalents, is required of all candidates for this degree. 
	Note: Students planning to enter the single-subject credential program should consider following a 
	foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 
	300W, CHEM 111, 112, PHYS 202A, 202B) 
	Lower-Division Requirements: 30 units 
	Lower-Division Requirements: 30 units 
	6 courses required: 
	SCED 141 Concepts in the Physical Sciences 3.0 FS 
	Basic concepts of energy, motion, forces, waves, sound, light, physical and chemical change, 1 hour lecture, 4 hours activity. 
	SCED 142 Concepts in Life Science 3.0 FS 
	Study of the nature and interactions of living things on the planet. Includes cell organization; diversity and physiology of plants and animals; DNA and genetics; ecology; and evolution. 1 hour lecture, 4 hours activity. 
	EDTE 255 Introduction to Democratic Perspectives in K-12 Teaching 3.0 FS 
	Figure
	Figure
	Figure
	Figure
	Prospective teachers acquire planned, structured observations and experiences in K-12 classrooms. Placements are made in selected schools and classrooms that demonstrate exemplary practice as described in the California Standards for the Teaching Profession and represent California's diverse student population. Dialog/discussion sessions assist prospective teachers in making connections between subject matter courses, personal, social and emotional growth, and life in the K-12 schools. Prospective teachers 
	Math 118 Trigonometry 3.0 FS GE 
	Prerequisites: Completion of ELM requirement. 
	Trigonometric functions, graphs, identities and conditional equations, logarithms, solutions of triangles, and complex numbers. 3 hours discussion. This is an approved General Education course. 
	PHYS 202A General Physics 4.0 FS GE 
	Prerequisites: High school physics or faculty permission. High school trigonometry and second-year high school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico) 
	BIOL 151 Principles of Cellular and Molecular Biology 4.0 FS GE 
	Prerequisites: Recommend CHEM 111 or concurrent enrollment. 
	Introduction to biological molecules, bioenergetics, cellular structure and function, elements of molecular, biology and genetics, and mechanisms of macroevolution and systematics. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	1 course selected from: 
	CHEM 107 General Chemistry for Applied Sciences 4.0 FS GE 
	Prerequisites: Completion of ELM requirement, Intermediate Algebra. A survey of the principles of chemistry, primarily for students in agriculture, industry and technology, and pre-nursing. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	CHEM 111 General Chemistry 4.0 FS GE 
	Prerequisites: Completion of ELM requirement; second-year high school algebra; one year high school chemistry. (One year of high school physics and one year of high school mathematics past Algebra II are recommended.) 
	2 courses selected from: 
	GEOS 265 Water and Soils 3.0 FA 
	Prerequisite: GEOS 165 or SCED 343 (or equivalent). 
	In-depth survey of the hydrologic cycle, and soil systems. Interactions between these systems are examined through case studies. 1 hour lecture, 2 hours activity. 
	GEOS 170 Environment II: Weather 3.0 SP 
	A descriptive study of weather processes; winds, circulations and storms; and weather impacts on life, property, crops, water availability, and air quality. Current weather briefings and California weather topics are emphasized. 3 hours lecture. 
	GEOS 102 Physical Geology 3.0 FS GE 
	Figure
	Prerequisites: High school chemistry or physics is recommended; students with no previous science courses are advised to enroll in GEOS 101. No college credit for those who have passed GEOS 101. 
	Physical and chemical processes in the earth, including origin and identification of rocks and minerals; earth's interior; movements and major features of the earth's crust; erosion and sedimentation; geological structures; topographic maps; mineral resources. 2 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	Upper-Division Requirements: 24 units 
	6 courses required: 
	Figure
	SCED 321W Scientific Inquiry 3.0 SP W 
	Prerequisites: Completion of GE Written Communication (A2) requirement, SCED 141, SCED 142. 
	This course engages students in inquiry into topics that span the scientific disciplines. Skills addressed include experimental design, modeling, representation, dissemination of results, and critique of peers' work. Content topics include light, color and sound, from biological, chemical and physics perspectives. 1 hour lecture, 4 hours activity. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved Writing
	Figure
	SCED 342 Concepts in Earth and Space Science 3.0 FS 
	Prerequisites: Junior standing 
	Fundamental concepts in (1) the solar system and the universe, (2) the structure and composition of the solid Earth, and (3) Earth's atmosphere and water, which aligns with current state and federal K12 science teaching standards. 1 hour lecture, 4 hours activity. 
	-

	Figure
	SCED 343 Concepts in Environmental Sciences 3.0 FS 
	Prerequisites: Concurrent enrollment in or prior completion of SCED 342. 
	A course designed to introduce basic principles and concepts in environmental science. Investigations into local and global contentious environmental issues serves as the entry point to examine the scientific and sociocultural aspects of these issues in order to develop scientifically literate citizens, which aligns with current state and federal K-12 science teaching standards. 1 hour lecture, 4 hours activity. 
	Figure
	EDTE 302 Access and Equity in Education 3.0 FS 
	Prospective teachers examine socio-political issues of education relative to current demographics of California schools, integration of multicultural education, and promotion of social justice. Candidates identify, analyze, and minimize personal and institutional bias and explore the complexities of living and teaching in a pluralistic, multicultural society. Candidates identify barriers English Learners experience in becoming full participants in the school program and strategies for assisting students in 
	Figure
	EDTE 530 Fundamentals of Teaching Practice for 3.0 FS Secondary Teachers 
	Teaching is an intellectual challenge that involves planning, facilitating, and reflecting on the process of student learning. Teacher candidates develop strategies necessary to create safe and structured learning environments and explore relationships among curriculum, instruction, assessment, and classroom climate to meet the needs of a diverse student population within a democratic society. This is a Single Subject Program course and is not applicable to a master's degree. 3 hours seminar. ABC/no credit 
	Figure
	ENGL 471 Intensive Theory and Practice of Second 3.0 FS 
	Figure
	Figure
	Language Acquisition 
	An intensive introduction to the theory and practice of second language acquisition and teaching. 3 hours lecture. 
	1 course selected from: 
	BIOL 302W Evolution 3.0 FS GE W 
	Prerequisites: One biological sciences course. Analysis of the evidence for evolution and the nature of the process. Darwinism, neo-Darwinism, sociobiology, conflicts and misconceptions regarding evolution, creationism, and evolution of the human body and mind are considered. 3 hours discussion. This is an approved Writing Course. This is an approved General Education course. Formerly BIOL 302Z. 
	BIOL 318 Biology of Childhood 3.0 FS GE 
	Prerequisites: One biological sciences course. Basic biological principles, including the scientific method, reproduction, development, physiology, and anatomy. The biological basis of childhood diseases, immunity, nutrition, issues of health and well-being, and the relevance of biological information in social, political, and ethical decision making regarding children. 3 hours discussion. This is an approved General Education course. 
	BIOL 334 Conservation Ecology 3.0 FS GE 
	Prerequisites: One biological sciences course. An examination of ecological principles and the impact of increasing population and technology upon the environment. 3 hours discussion. This is an approved General Education course. 
	1 course selected from: 
	GEOS 330W Environmental Science -Capstone 3.0 FS GE W 
	Prerequisites: One course from GE Pathway Foundation Physical Sciences and one course from GE Pathway Foundation Life Sciences. Human impact on life-support systems; use of physical and ecological principles in environmental management and protection; discussion of land use and its environmental impact; and an evaluation of human influence on natural cycles. 3 hours lecture. This is an approved Writing Course. This is an approved General Education course. Formerly GEOS 330Z. 
	Figure
	Figure
	Figure
	Figure
	Figure
	GEOS 300W Earth System Science (W) 3.0 FS GW W 
	Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; PHYS 202A or PHYS 204A or PHYS 341. 
	An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate change and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved Writing Course. Formerly GEOS 300. 
	Figure
	Figure


	Major Option Course Requirements: 15-19 units 
	Major Option Course Requirements: 15-19 units 
	The following courses, or their approved transfer equivalents, are required dependent upon the advising pattern chosen. Students must complete the option for completion of the major course requirements. 
	Note: Students planning to enter the single-subject credential program should consider following a 
	foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 
	300W, CHEM 111, 112, PHYS 202A, 202B). 

	The Option in Science Education: 15-19 units 
	The Option in Science Education: 15-19 units 
	2 courses required: 
	SCED 490 Natural Sciences Seminar 2.0 FA 
	Prerequisite: SCED 321, SCED 342, SCED 343, Senior standing 
	In this course, students reflect on their work in the program, read and discuss the relevant literature, and synthesize their accomplishments across the sciences into a professional portfolio. In addition, students are required to present a portion of their portfolio as a departmental seminar. 2 hours seminar. 
	SCED 495: Natural Sciences Capstone 3.0 SP 
	Prerequisites: SCED 490 
	This course is intended for future middle school and informal science teacher educators. Students explore and analyze discipline-based education research articles and apply principles of behavioral sciences within a science-learning environment. Students demonstrate an understanding of Physical Science, Life Science, Environmental Science and Earth and Space Science by designing and facilitating student-centered activities using energy as a cross-cutting disciplinary concept. 3 hours discussion. 
	10-14 units selected from: 1 course selected from: 
	GEOS 355 Geologic Hazards 3.0 FS GE 
	Prerequisites: GE Foundation Areas Physical Science and Life Science. 
	This course melds the scientific basis of natural phenomena that become deadly hazards with the geopolitical climate that shapes culture. Explores the imbalance of energy on the Earth vs. human fallacy in misappropriation of technological advances as potential causes of geohazards. This course places the collision of science and human values on the international stage. 3 hours discussion. This is an approved General Education course. 
	PHYS 202B General Physics 4.0 FS 
	Prerequisites: PHYS 202A with a grade of C-or higher. 
	Light, electricity, magnetism, selected topics in modern physics. Science majors are encouraged to take PHYS 204B instead of this course. Algebra and trigonometry are used. 3 hours discussion, 3 hours laboratory. 
	1 course selected from: 
	Students must take the course not taken to meet the major core requirements. 
	GEOS 370 Energy in the Environment 3.0 SP 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Prerequisites: GEOS 170; PHYS 202A or PHYS 204A. 
	Analysis of present and long-term global energy crises; coverage of scientific concepts needed to understand energy and its environmental interactions; in-depth examination of alternative energy sources and their environmental impact. 3 hours lecture. 
	BIO 152 Principles of Ecological, Evolutionary, 4.0 FS GE and Organismal Biology 
	Prerequisites: BIOL 151 or faculty permission; recommend CHEM 112 or concurrent enrollment. Introduction to evolutionary history and biological diversity, microbes and protists, invertebrates, vertebrates, and plants. Form and function of plants and animals. Ecological principles. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	1 course selected from: 
	SCED 350 Learning Assistant Training 2.0 INQ 
	This course is required for all first year Learning Assistants (LAs). The course prepares students to be effective LAs by working with faculty and peers to transform undergraduate learning environments. 2 hours discussion. 
	SCED 352 Science Museum Docent Training 1.0 FS 
	Prerequisite: Junior Standing 
	Students in this course facilitate the elementary grade level field trip activities for visiting K-8 students at the Gateway Science Museum to foster an appreciation and understanding of the natural world around them. 3 hours laboratory. Formerly SCED 489M. 
	SCED 389 Teaching Science in Outdoor Settings 2.0 SP 
	Prerequisites: SCED 142, SCED 342 or SCED 343 
	This course requires a 1 hour seminar and 3 hours of directed internship with local environmental educators in private or public settings to gain experiences teaching science in outdoor settings to children and adults of all ages. This course is for students who want to learn how to facilitate learning about environmental problems and solutions in a variety of outdoor settings. 
	BIOL 489 Internship in Biology teaching 1.0 FS 
	Prerequisites: Necessary background for the specific internship. 
	1 course selected from: 
	CHEM 112 General Chemistry 4.0 FS 
	Prerequisites: CHEM 111 with a grade of C-or better. 
	A continuation of CHEM 111. Topics include kinetics, equilibrium, acid-base chemistry, electrochemistry, chemical thermodynamics, coordination chemistry, and nuclear chemistry. The laboratory sequence supports the above topics including both qualitative and quantitative experiments, analysis of data, and error propagation. 3 hours lecture, 3 hours laboratory. 
	BIOL 103 Human Anatomy 4.0 SMF GE 
	Study of the structure of the human body, to include muscles, bones, heart, brain, ear, eye, and other systems, as well as a short look at development of the fetus. Lab work entails dissection of the cat and study of the human skeleton. 3 hours lecture, 2 hours activity. This is an approved General Education course. 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	GEOS 303 Invertebrate Paleontology 3.0 SP 
	Prerequisites: GEOS 102 or course in Biology. 
	Study of main groups of invertebrate fossils and their uses in biostratigraphy, paleobiogeography, and paleoecology. 2 hours lecture, 3 hours laboratory. 
	Electives Requirement: 
	Electives Requirement: 
	To complete the total units required for the bachelor's degree, select additional elective courses from the total University offerings. You should consult with an advisor regarding the selection of courses, which will provide breadth to your University experience and possibly apply to a supportive second major or minor. 
	Advising Requirement: 
	Advising is mandatory for all majors in this degree program. Consult your undergraduate advisor 
	for specific information. 
	Figure
	BA in Natural Science Course Curriculum Matrix 
	BA in Natural Science Course Curriculum Matrix 
	BA in Natural Science Course Curriculum Matrix 

	Courses 
	Courses 
	Spring '17 
	Fall '17 
	Spring '18 
	Fall '18 
	Spring '19 
	Fall '19 
	Spring '20 
	Fall '20 
	Spring '21 

	SCED 141 
	SCED 141 
	1.1 & 2.1 
	1.1 & 2.1 
	1.1 & 2.1 

	SCED 142 
	SCED 142 
	1.1, 2.1, & 3.1 
	1.1, 2.1, & 3.1 

	SCED 321 
	SCED 321 
	1.2 & 2.1 
	1.2 & 2.1 
	1.2 & 2.1 

	SCED 342 
	SCED 342 
	1.1 & 3.1 
	1.1 & 3.1 
	1.1 & 3.1 

	SCED 343 
	SCED 343 
	1.1 & 1.2 
	1.1 & 1.2 

	SCED 350 
	SCED 350 
	3.2 & 3.3 
	3.2 

	SCED 389 
	SCED 389 
	3.2 & 3.3 
	3.2 & 3.3 

	SCED 489M/352 
	SCED 489M/352 
	3.1, 3.2, & 3.3 
	3.1, 3.2, & 3.3 

	SCED 490 
	SCED 490 
	3.3 
	3.3 

	SCED 495 
	SCED 495 
	3.1, 3.2 & 3.3 
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	CALIFORNIA STATE UNIVERSITY, CHICO 
	& 

	College of Natural Sciences 
	College of Natural Sciences 
	Tel. 530 898-6121 Fax. 530 898-4363 
	http://www.csuchico.edu/nsci 
	http://www.csuchico.edu/nsci 
	http://www.csuchico.edu/nsci 


	April 30, 2018 
	Memorandum 
	To: Julie Monet, Chair, Department of Science Education 
	From: David Hassenzahl, Dean, College of Natural Sciences 
	Ł 

	RE: Proposed changes to BS in Natural Sciences 
	This memorandum confirms that I have reviewed the proposed changes to the BS in Natural Sciences, which is a degree program of the Department of Science Education. The proposed program is consistent with college goals and priorities. It reduces the number of options from six to one, making the overall program more efficient. It can be taught in existing facilities and equipment for the next two years, and will be optimized in the new building in 2020. It can be taught by faculty currently associated with th
	Figure
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	Science Education 
	The Department of has reviewed and approved this degree designation change 
	ge Dean ( or chief administrator for unit) r61/ir-date v 
	Send signature page with rationale and catalog copy attached to Curriculum Services, zip 128 
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	CSU Chico Curriculum Services 
	MAY 3 1 2018 
	Note: The department will be notified of EPPC review date. 
	Figure

	RECEIVED 

	New Undergraduate Option 
	New Undergraduate Option 
	Science Education 
	Program Name:-----------------
	Program Name:-----------------
	-

	Program named above is an option within: 
	BS in Natural Sciences 
	( degree program name) 

	Department Contact(s) w/phone #(s): 
	Department Contact(s) w/phone #(s): 
	Julie Monet Professor and Chair Department of Science Education (530) 898-3460 
	Required Signatures 
	Science Education 
	The Department of 
	has reviewed and approved this new program 
	Figure

	Cha' Department Curriculum Committee 
	Figure
	eartment Chair 
	Figure
	has reviewed and approved this new program 
	Figure
	Figure
	Send signature page with proposal attached to Curriculum Services at Undergraduate Education, zip 128 
	Annot

	Curriculum Review Completed 
	Date 
	Annot

	CSU Chico 
	applicable) review and number of copies needed. 

	MAY 31 2018 
	MAY 31 2018 
	Figure
	RECEIVED 
	Proposal for a New Option 
	I. Proposed title of new option and name of degree program under which the new option 
	will be offered. BS in Natural Sciences, Option in Science Education 
	II. Academic year of intended implementation. 2019-20 
	III. Name of the department and college submitting the proposal. Department of Science Education, College of Natural Sciences 
	A. Identify the unit, which will have primary responsibility for the option. Department of Science Education 
	B. Identify the level of the option (i.e., undergraduate or graduate). Undergraduate 
	IV. Statements on questions of need and demand. 
	A. Relation of the program to the University . The B.S. in Natural Sciences supports the CSU Chico's Strategic Plan for the Future by fostering a future generation of science teachers who are committed to implementing high-quality instruction in formal and informal settings. Our program addresses science as a way to support the development of more sustainable communities by serving the educational, cultural, and economic needs of Northern California. 
	Strategic Plan

	B. Need for the proposed option. 
	1. 
	1. 
	1. 
	Identify other CSU campuses with the proposed option. None. 

	2. 
	2. 
	Identify neighboring institutions with the proposed option. None. 

	3. 
	3. 
	Identify differences, if any, between these programs and the proposed 


	program. N/A 
	C. Identify other closely related curricula currently offered by the campus. 
	1. 
	1. 
	1. 
	Explain the impact the proposed option will have on these programs. There is not another option on campus that has closely aligned curricula. Therefore, the proposed option will not have an impact to any program options on campus. The two required SCED courses in the option are targeted for students preparing to be future middle school science teachers or informal science educators. 

	2. 
	2. 
	Explain how current programs do not meet the proposed option's objectives. The BA in Natural Sciences degree program currently has six options, each 


	provide a single science discipline area of focus (biology, physical sciences, geosciences, environmental science and chemistry). We make the case that middle 
	provide a single science discipline area of focus (biology, physical sciences, geosciences, environmental science and chemistry). We make the case that middle 
	school science teachers and informal science educators need an interdisciplinary science foundation that builds on science content and pedagogical skills across a variety of science disciplines. 

	Figure
	The proposed changes include the deletion of six options and, the addition of a new option in science education. Discipline-based science courses selected from the six options will become part of the major core and science education option. In effort to foster a seamless transition into a single-subject credential program, pre-credential courses will no longer be electives, but required courses in the major. 
	D. Student demand for the program. 
	1. Give evidence of serious student interest in the proposed option. Program exit interviews, student advising, and the critical shortage of science teachers continue to provide ongoing evidence and student interest in pursuing a science education option that provides students a seamless transition to a single-subject credential program, and provide majors with an interdisciplinary knowledgebase across all the science disciplines they need as future middle school science teachers or informal science educato
	2. Estimated number of students seeking the option 
	a. 
	a. 
	a. 
	in the year of initiation. All the current majors will have the option of selecting the option (45 majors), or to continue following requirements for the catalog year in which they began the program. Based on student feedback as the primary major advisor, I would estimate at least half of the current majors would opt to follow the proposed Science education option. 

	b. 
	b. 
	after three years. 55 majors 

	c. 
	c. 
	after five years. 60+ majors 

	d. 
	d. 
	Describe methodology for developing these estimates. Based on the average growth in the number of majors since the program started in 2010. Currently the department has been working on recruiting efforts with expectations of growth over the next few years. 


	3. Estimate the number of options awarded (same as above) 
	a. in the year of initiation. Currently the Natural Sciences degree has 6 options. The proposed change is to delete all 6 options and to replace them with 1 option in science education. The first year would be in transition as current students are either finishing the program based on the requirements of the catalog year they started or opting to make a program change to a 
	a. in the year of initiation. Currently the Natural Sciences degree has 6 options. The proposed change is to delete all 6 options and to replace them with 1 option in science education. The first year would be in transition as current students are either finishing the program based on the requirements of the catalog year they started or opting to make a program change to a 
	BS in Natural Sciences with an option in science education. My estimate given the substantial increase in units, there will only be a handful of students to graduate the first year. 

	Figure
	b. 
	b. 
	b. 
	after three years. There may be some students who are still finishing up the BA in Natural Sciences and 1 of the six options. 

	c. 
	c. 
	after five years. By year five, all students will be graduating with an Option in Science Education. 

	d. 
	d. 
	Describe methodology for developing these estimates. Based on the growth rate since the formation of the major (2010) we have gained on average 5 students per year. A five-year projection from spring 2018 would conservatively be 60 majors. 

	e. 
	e. 
	Identify professional uses for the proposed option. The proposed option will provide students preparing to be future middle school science teachers a seamless transition into the credential program, or informal science educators seeking a career as an informal science educator in a museum or outdoor settings such as state parks or nature centers. 


	V. Resources 
	A. List the faculty members for the required courses in the program by name, rank, appointment status, highest degree earned, date and field of interest, and professional experience: 
	Name: Julie Monet 
	Rank: Professor Appointment status: department chair Highest degree earned: Ed.D Date and Field of highest degree: Science Education May, 2006 Rutger’s University, New Brunswick, NJ Professional experience: Professor and Chair 2017- present Associate Professor and Chair 2012 - 2017 Department of Science Education California State University, Chico Assistant Professor 2009 - 2012 Department of Science Education California State University, Chico Assistant Professor 2007 - 2009 
	Figure
	Department of Science Education & Geological and Environmental Sciences 
	California State University, Chico 
	California State University, Chico 
	California State University, Chico 

	Post-doctoral Research Associate, 
	Post-doctoral Research Associate, 
	2006 - 2007 

	Rutger’s University, Piscataway, NJ 
	Rutger’s University, Piscataway, NJ 

	Name: Ben Van Dusen 
	Name: Ben Van Dusen 

	Rank: Assistant Professor 
	Rank: Assistant Professor 

	Appointment status: Tenure track 
	Appointment status: Tenure track 

	Highest degree earned: PhD 
	Highest degree earned: PhD 

	Date and Field of highest degree: 
	Date and Field of highest degree: 

	2014 - Education: Curriculum and Instruction: Science 
	2014 - Education: Curriculum and Instruction: Science 

	Professional experience: 
	Professional experience: 

	Assistant Professor - CSU Chico 
	Assistant Professor - CSU Chico 
	2015-present 

	Postdoctoral Researcher - CU Boulder 
	Postdoctoral Researcher - CU Boulder 
	2014-2015 

	Name: Anne Stephens 
	Name: Anne Stephens 

	Rank: Assistant Professor 
	Rank: Assistant Professor 

	Appointment status: Tenure track 
	Appointment status: Tenure track 

	Highest degree earned: PhD 
	Highest degree earned: PhD 

	Date and Field of highest degree: 
	Date and Field of highest degree: 

	March, 2015, Science Education 
	March, 2015, Science Education 

	Professional experience: 
	Professional experience: 

	Assistant Professor - CSU Chico 
	Assistant Professor - CSU Chico 
	2015-present 

	Lecturer, CSU Chico 
	Lecturer, CSU Chico 
	2014-2015 

	Name: Carolina Alvarado 
	Name: Carolina Alvarado 

	Rank: Assistant Professor 
	Rank: Assistant Professor 

	Appointment status: Tenure track 
	Appointment status: Tenure track 

	Highest degree earned: Ph.D. 
	Highest degree earned: Ph.D. 

	Date and Field of highest degree: 
	Date and Field of highest degree: 

	May 2014, Physics Education Research 
	May 2014, Physics Education Research 

	Professional experience: 
	Professional experience: 

	Assistant Professor - CSU Chico 
	Assistant Professor - CSU Chico 
	2016-present 

	Postdoctoral Assistant researcher 
	Postdoctoral Assistant researcher 
	2014-2016 

	University of Maine, Orono 
	University of Maine, Orono 

	Name: Mark Newton 
	Name: Mark Newton 

	Rank: Assistant Professor 
	Rank: Assistant Professor 

	Appointment status: Tenure track 
	Appointment status: Tenure track 


	Figure
	Highest degree earned: Ph.D. Date and Field of highest degree 12/2016, Curriculum and Instruction Professional experience Assistant Professor - CSU Chico 2017-present 5 semesters adjunct at Longwood University, Farmville VA, 3 semesters instructor University of South Florida, Tampa FL 
	Name: Kelli Albertson 
	Appointment status: Lecture faculty Highest degree earned: Masters of Science Date and Field of highest degree: December 2014, Geosciences Professional experience: Lecturer/lab instructor August 2014– present Department of Science Education, CSU, Chico 
	B. List the faculty members for the elective courses in the program. 
	There are no SCED elective courses in the major program. 
	C. List the resources needed to sustain the program for the first five years, including cost and funding source. Faculty – Staff Facilities Library resources Equipment Specialized material 
	There are no additional resources needed. The faculty will continue to teach the same courses that are in the current program. The change is the reconfiguration of courses, deletion of 6 options and the addition of 1 science education option. 
	D. Additional support resources required, including source of support. -None 
	VI. Curriculum Note: Proposed curriculum should take advantage of courses already offered in other departments when subject matter would otherwise overlap or duplicate existing course content. 
	A. Total number of units required for option. 15-19 units. 
	B. Special criteria for admission and/or continuation (if applicable). 
	C. Explanation of any special program characteristics (e.g., terminology, credit units required, types of coursework, etc.). 
	D. List all new courses for the proposed program. None. 
	Figure
	1. 
	1. 
	1. 
	Course number and title Units of credit Prerequisites Proposed catalog description Mode of course delivery if other than regular 

	2. 
	2. 
	Identify the new courses needed to initiate the program. None. 

	3. 
	3. 
	Identify the new courses needed during the first two years after implementation. None. 


	E. List all  courses for the program. Course number and title, Units of credit and Prerequisites (See pages 8-10) 
	required

	Figure
	Lower -Division 
	Lower -Division 
	Lower -Division 

	9 courses: 
	9 courses: 

	SCED 141: Concepts in the Physical Sciences 
	SCED 141: Concepts in the Physical Sciences 
	3.0 

	SCED 142: Concepts in Life Science 
	SCED 142: Concepts in Life Science 
	3.0 

	EDTE 255: Introduction to Democratic Perspectives in K-12 Teaching 
	EDTE 255: Introduction to Democratic Perspectives in K-12 Teaching 
	3.0 

	Math 118: Trigonometry 
	Math 118: Trigonometry 
	3.0 

	Prerequisites: Completion of ELM requirement 
	Prerequisites: Completion of ELM requirement 
	3.0 

	PHYS 202A: General Physics 
	PHYS 202A: General Physics 
	4.0 


	Prerequisites: High school physics or faculty permission. High school trigonometry and second-year high school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico) 
	BIOL 151: Principles of Cellular and Molecular Biology 4.0 
	Prerequisites: Recommend CHEM 111 or concurrent enrollment. 
	1 course selected from: 
	CHEM 107 General Chemistry for Applied Sciences 4.0 
	Prerequisites: Completion of ELM requirement, Intermediate Algebra 
	CHEM 111 General Chemistry 4.0 
	Prerequisites: Completion of ELM requirement; second-year high school algebra; one year high school chemistry. (One year of high school physics and one year of high school mathematics past Algebra II are recommended.) 
	2 courses selected from: 
	GEOS 265 Water and Soils 3.0 
	Prerequisite: GEOS 165 or SCED 343 (or equivalent). 
	GEOS 170 Environment II: Weather 3.0 GEOS 102 Physical Geology 3.0 
	Prerequisites: High school chemistry or physics is recommended; students with no previous science courses are advised to enroll in GEOS 101. 
	Upper Division 8 courses required: 
	SCED 321W: Scientific Inquiry 3.0 
	Prerequisites: Completion of GE Written Communication (A2) requirement, SCED 141, SCED 142. 
	SCED 342: Concepts in Earth and Space Science 
	3.0 
	Prerequisites: Junior standing. 
	SCED 343: Concepts in Environmental Sciences 
	SCED 343: Concepts in Environmental Sciences 
	3.0 

	Prerequisites: Concurrent enrollment in or prior completion of SCED 342. 
	EDTE 302: Access and Equity in Education 
	3.0 EDTE 530: Fundamentals of Teaching Practice for Secondary Teachers 
	3.0 
	Figure
	ENGL 471: Intensive Theory and Practice of Second Language Acquisition 
	3.0 
	1 course selected from: 
	BIOL 302W: Evolution 
	3.0 
	Prerequisites: One biological sciences course. 
	BIOL 318: Biology of Childhood 
	3.0 
	Prerequisites: One biological sciences course. 
	BIOL 334: Conservation Ecology 
	3.0 
	Prerequisites: One biological sciences course. 
	1 course selected from: 
	GEOS 330W: Environmental Science - Capstone 3.0 
	Prerequisites: One course from GE Pathway Foundation Physical Sciences and one course from GE Pathway Foundation Life Sciences. 
	GEOS 300W: Earth System Science (W) 3.0 
	Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; PHYS 202A or PHYS 204A or PHYS 341. 
	Major Option: 2 courses required: 
	SCED 490: Natural Sciences Seminar 2.0 
	Prerequisite: SCED 321, SCED 342, SCED 343, Senior standing 
	SCED 495: Natural Sciences Capstone 3.0 
	Prerequisites: SCED 490 
	1 course selected from: 
	1 course selected from: 
	GEOS 355: Geologic Hazards 3.0 
	Prerequisites: GE Foundation Areas Physical Science and Life Science 
	PHYS 202B: General Physics 4.0 
	Prerequisites: PHYS 202A with a grade of C- or higher 
	1 course selected from: 
	GEOS 370: Energy in the Environment 3.0 
	Prerequisites: GEOS 170; PHYS 202A or PHYS 204A. 
	BIO 152: Principles of Ecological, Evolutionary & Organismal Biology 4.0 
	Prerequisites: BIOL 151 or faculty permission; recommend CHEM 112 or concurrent enrollment. 
	1 course selected from: 
	SCED 350: Learning Assistant Training 
	2.0 
	Figure
	SCED 352: Science Museum Docent Training 
	1.0 
	Prerequisite: Junior Standing 
	SCED 389: Teaching Science in Outdoor Settings 
	2.0 
	Prerequisites: SCED 142, SCED 342 or SCED 343 
	BIOL 489: Internship in Biology teaching 
	1.0 
	Prerequisites: Necessary background for the specific internship. 
	1 course selected from: CHEM 112: General Chemistry 
	4.0 
	Prerequisites: CHEM 111 with a grade of C- or better. 
	BIOL 103: Human Anatomy 4.0 
	GEOS 303: Invertebrate Paleontology 3.0 
	Prerequisites: GEOS 102 or course in Biology. 
	F. List all elective courses for the program. There are no electives in the program. Depending on the advising pattern students will need to select 5-8 additional elective courses from the total University offerings 
	to complete the total units required for the bachelor's degree. 
	G. For undergraduate options, explain provisions for articulation of the proposed option with community college courses. 
	The lower division courses in the option include: BIO 152, CHEM 112, and BIOL 
	103. All the courses are GE courses, articulated with community colleges. 
	H. For undergraduate options, will the new option be matched to an existing associate degree, as specified in , and if so, is it certain that the new degree option will not require a student to repeat courses similar to those taken for the associate degree? 
	SB 1440

	The new option is not matched with an existing associate degree option. Students will not be required to repeat courses similar to those taken for an associate degree. 
	I. Writing Requirement 
	1. For an undergraduate option, list the number and title of the Writing Proficiency (WP) course for the option. List the WP course for the degree program if it is different from the WP course for the option. 
	SCED 321W: Scientific Inquiry, and 1 course selected from: ENGL 333W, GEOS 300W, ENGL 350W or PHIL 370W 
	2. For a graduate option, indicate how the graduate literacy requirement is met within the option and/or degree program. N/A 
	J. For a graduate option, indicate the culminating activity for the option and/or degree program. N/A 
	K. Complete catalog copy, including full degree requirements (i.e., a catalog description of the full degree program, not just the option being proposed), and 
	K. Complete catalog copy, including full degree requirements (i.e., a catalog description of the full degree program, not just the option being proposed), and 
	admission and completion requirements. See the current University Catalog for correct format; please follow it exactly. 

	Figure
	Figure



	The Bachelor of Science in Natural Sciences 
	The Bachelor of Science in Natural Sciences 
	Total Course Requirements for the bachelor’s degree: 120 units 
	Total Course Requirements for the bachelor’s degree: 120 units 
	See in the University Catalog for complete details on general degree requirements. A minimum of 40 units, including those required for the major, must be upper division. A suggested Major Academic Plan (MAP) has been prepared to help students meet all graduation 
	Bachelor's Degree Requirements 

	requirements within four years. You can view MAPs on the page in the University Catalog or you can request a plan from your major advisor. 
	Degree MAPs 

	The BS in Natural Sciences degree with the Option in Science Education is designed for students preparing to be middle school science teachers or seeking a career as an informal science educator in a museum or outdoor setting such as state parks, environmental camps or nature centers. Successful completion of the program fulfills one of the requirements for admission into a single subject teaching credential program. 
	A suggested Major Academic Plan (MAP) has been prepared to help students meet all graduation requirements within four years. You can view the MAP for this program on the page in the University Catalog or you can request a plan from your major advisor. 
	Degree MAPs 

	Those students who plan to enter the single-subject credential program should consider following a foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B) as part of the regular degree requirements. See a major advisor for additional information. 
	General Education Pathway Requirements: 48 units 
	General Education Pathway Requirements: 48 units 
	See General Education in the University Catalog and the Class Schedule for the most current information on General Education Pathway Requirements and course offerings. 
	Diversity Course Requirements: 6 units 
	See in the University Catalog. Most courses taken to satisfy these requirements may also apply to 
	Diversity Requirements 
	General Education. 


	Upper-Division Writing Requirement: 
	Upper-Division Writing Requirement: 
	Writing Across the Curriculum (Executive Memorandum 17-009) is a graduation requirement and may be demonstrated through satisfactory completion of four Writing (W) courses, two of which are designated by the major department. See Mathematics/Quantitative Reasoning and Writing Requirements in the University Catalog for more details on the four courses. The first of the major designated Writing (W) courses is listed below. 
	1 course selected from: 
	ENGL 333W Advanced Composition for Future Teachers (W) 3.0 FS GW W 
	Prerequisite: Completion of GE Written Communication (A2) requirement. 
	Advanced practice in writing and in using writing in the classroom for single-and multiple subject credential candidates. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved. Writing Course. Formerly ENGL 333. 
	GEOS 300W Earth System Science (W) 3.0 FS GW W 
	Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; 
	Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; 
	PHYS 202A or PHYS 204A or PHYS 341. 

	Figure
	An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate change and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved Writing Course. Formerly GEOS 300. 
	ENGL 350W Science, Technology and the Literature of 3.0 FS GE USD W Cultural Change (W) 
	This course studies American culture and the various ways in which particular cultural products reinforce, oppose, underscore, or resist the values of the dominant culture -we also explore the gaps between the explicit and the implicit in those cultural values. Our discussions of these texts sustain an ongoing conversation about the various ways science and technology drive and are driven by the movements in culture we explore. 3 hours lecture. This is an approved Writing Course. This is an approved General
	PHIL 370W Philosophy of Science (W) 3.0 FS GE W 
	An examination of the philosophical issues raised by scientific inquiry. Topics include the logical empiricist view of science, perception, and discovery, scientific paradigms, and the implications of reductivism. 3 hours seminar. This is an approved Writing Course. This is an approved General Education course. Formerly PHIL 370I. 
	The second major-designated Writing course is the Graduation Writing Assessment Requirement (GW) (Executive Order 665). Students must earn a C-or higher to receive GW credit. The GE Written Communication (A2) requirement must be completed before a student is permitted to register for a GW course. 
	Grading Requirement: 
	All courses taken to fulfill major course requirements must be taken for a letter grade. 


	Course Requirements for the Major: 69-73 units 
	Course Requirements for the Major: 69-73 units 
	Completion of the following courses, or their approved transfer equivalents, is required of all candidates for this degree. Additional required courses, depending upon the advising pattern for the option are outlined following the major core program requirements. 
	Note: Students planning to enter the single-subject credential program should consider following a 
	foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, 
	CHEM 111, 112, PHYS 202A, 202B) 
	Lower-Division Requirements: 30 units 
	Lower-Division Requirements: 30 units 
	6 courses required: 
	SCED 141 Concepts in the Physical Sciences 3.0 FS 
	Basic concepts of energy, motion, forces, waves, sound, light, physical and chemical change, 1-hour lecture, 4 hours activity. 
	SCED 142 Concepts in Life Science 3.0 FS 
	Study of the nature and interactions of living things on the planet. Includes cell organization; diversity and physiology of plants and animals; DNA and genetics; ecology; and evolution. 1-hour lecture, 4 hours activity. 
	Figure
	EDTE 255 Introduction to Democratic Perspectives in K-12 Teaching 3.0 FS 
	Prospective teachers acquire planned, structured observations and experiences in K-12 classrooms. Placements are made in selected schools and classrooms that demonstrate exemplary practice as described in the California Standards for the Teaching Profession and represent California's diverse student population. Dialog/discussion sessions assist prospective teachers in making connections between subject matter courses, personal, social and emotional growth, and life in the K-12 schools. Prospective teachers 
	Math 118 Trigonometry 3.0 FS GE 
	Prerequisites: Completion of ELM requirement. 
	Trigonometric functions, graphs, identities and conditional equations, logarithms, solutions of triangles, and complex numbers. 3 hours discussion. This is an approved General Education course. 
	PHYS 202A General Physics 4.0 FS GE 
	Prerequisites: High school physics or faculty permission. High school trigonometry and second-year high school algebra or equivalent (MATH 051 and MATH 118 at CSU, Chico) 
	BIOL 151 Principles of Cellular and Molecular Biology 4.0 FS GE 
	Prerequisites: Recommend CHEM 111 or concurrent enrollment. 
	Introduction to biological molecules, bioenergetics, cellular structure and function, elements of molecular, biology and genetics, and mechanisms of macroevolution and systematics. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	1 course selected from: 
	CHEM 107 General Chemistry for Applied Sciences 4.0 FS GE 
	Prerequisites: Completion of ELM requirement, Intermediate Algebra. A survey of the principles of chemistry, primarily for students in agriculture, industry and technology, and pre-nursing. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	CHEM 111 General Chemistry 4.0 FS GE 
	Prerequisites: Completion of ELM requirement; second-year high school algebra; one-year high school chemistry. (One year of high school physics and one year of high school mathematics past Algebra II are recommended.) 
	2 courses selected from: 
	GEOS 265 Water and Soils 3.0 FA 
	Prerequisite: GEOS 165 or SCED 343 (or equivalent). 
	In-depth survey of the hydrologic cycle, and soil systems. Interactions between these systems are examined through case studies. 1 hour lecture, 2 hours activity. 
	GEOS 170 Environment II: Weather 3.0 SP 
	A descriptive study of weather processes; winds, circulations and storms; and weather impacts on life, property, crops, water availability, and air quality. Current weather briefings and California weather topics are emphasized. 3 hours lecture. 
	GEOS 102 Physical Geology 3.0 FS GE 
	Figure
	Prerequisites: High school chemistry or physics is recommended; students with no previous science courses are advised to enroll in GEOS 101. No college credit for those who have passed GEOS 101. 
	Physical and chemical processes in the earth, including origin and identification of rocks and minerals; earth's interior; movements and major features of the earth's crust; erosion and sedimentation; geological structures; topographic maps; mineral resources. 2 hours lecture, 3 hours laboratory. This is an approved General Education course. 

	Upper-Division Requirements: 24 units 
	Upper-Division Requirements: 24 units 
	6 courses required: 
	SCED 321W Scientific Inquiry 3.0 SP W 
	Prerequisites: Completion of GE Written Communication (A2) requirement, SCED 141, SCED 142. 
	This course engages students in inquiry into topics that span the scientific disciplines. Skills addressed include experimental design, modeling, representation, dissemination of results, and critique of peers' work. Content topics include light, color and sound, from biological, chemical and physics perspectives. 1 hour lecture, 4 hours activity. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved Writing
	SCED 342 Concepts in Earth and Space Science 3.0 FS 
	Prerequisites: Junior standing 
	Fundamental concepts in (1) the solar system and the universe, (2) the structure and composition of the solid Earth, and (3) Earth's atmosphere and water, which aligns with current state and federal K-12 science teaching standards. 1 hour lecture, 4 hours activity. 
	SCED 343 Concepts in Environmental Sciences 3.0 FS 
	Prerequisites: Concurrent enrollment in or prior completion of SCED 342. 
	A course designed to introduce basic principles and concepts in environmental science. Investigations into local and global contentious environmental issues serves as the entry point to examine the scientific and sociocultural aspects of these issues in order to develop scientifically literate citizens, which aligns with current state and federal K-12 science teaching standards. 1 hour lecture, 4 hours activity. 
	EDTE 302 Access and Equity in Education 3.0 FS 
	Prospective teachers examine socio-political issues of education relative to current demographics of California schools, integration of multicultural education, and promotion of social justice. Candidates identify, analyze, and minimize personal and institutional bias and explore the complexities of living and teaching in a pluralistic, multicultural society. Candidates identify barriers English Learners experience in becoming full participants in the school program and strategies for assisting students in 
	EDTE 530 Fundamentals of Teaching Practice for 3.0 FS Secondary Teachers 
	Teaching is an intellectual challenge that involves planning, facilitating, and reflecting on the process of student learning. Teacher candidates develop strategies necessary to create safe and structured learning environments and explore relationships among curriculum, instruction, assessment, and classroom climate to meet the needs of a diverse student population within a democratic society. This is a Single Subject Program course and is not applicable to a master's degree. 3 hours seminar. ABC/no credit 
	ENGL 471 Intensive Theory and Practice of Second 3.0 FS Language Acquisition 
	Figure
	An intensive introduction to the theory and practice of second language acquisition and teaching. 3 hours lecture. 
	1 course selected from: 
	BIOL 302W Evolution 3.0 FS GE W 
	Prerequisites: One biological sciences course. Analysis of the evidence for evolution and the nature of the process. Darwinism, neo-Darwinism, sociobiology, conflicts and misconceptions regarding evolution, creationism, and evolution of the human body and mind are considered. 3 hours discussion. This is an approved Writing Course. This is an approved General Education course. Formerly BIOL 302Z. 
	BIOL 318 Biology of Childhood 3.0 FS GE 
	Prerequisites: One biological sciences course. Basic biological principles, including the scientific method, reproduction, development, physiology, and anatomy. The biological basis of childhood diseases, immunity, nutrition, issues of health and well-being, and the relevance of biological information in social, political, and ethical decision making regarding children. 3 hours discussion. This is an approved General Education course. 
	BIOL 334 Conservation Ecology 3.0 FS GE 
	Prerequisites: One biological sciences course. An examination of ecological principles and the impact of increasing population and technology upon the environment. 3 hours discussion. This is an approved General Education course. 
	1 course selected from: 
	GEOS 330W Environmental Science -Capstone 3.0 FS GE W 
	Prerequisites: One course from GE Pathway Foundation Physical Sciences and one course from GE Pathway Foundation Life Sciences. Human impact on life-support systems; use of physical and ecological principles in environmental management and protection; discussion of land use and its environmental impact; and an evaluation of human influence on natural cycles. 3 hours lecture. This is an approved Writing Course. This is an approved General Education course. Formerly GEOS 330Z. 
	GEOS 300W Earth System Science (W) 3.0 FS GW W 
	Prerequisites: Completion of GE Written Communication (A2) requirement; CHEM 107 or CHEM 111; PHYS 202A or PHYS 204A or PHYS 341. 
	An intermediate treatment of astronomy, meteorology, and oceanography, with emphasis on climate change and its impacts. 3 hours discussion. This is an approved Graduation Writing Assessment Requirement course; a grade of C-or better certifies writing proficiency for majors. This is an approved Writing Course. Formerly GEOS 300. 
	Figure


	Major Option Course Requirements: 15-19 units 
	Major Option Course Requirements: 15-19 units 
	The following courses, or their approved transfer equivalents, are required dependent upon the advising pattern chosen. Students must complete the option for completion of the major course requirements. 
	Note: Students planning to enter the single-subject credential program should consider following a 
	foundational level general science (FLGS) cluster of courses (BIOL 151,152, GEOS 102, 300W, 
	CHEM 111, 112, PHYS 202A, 202B). 

	The Option in Science Education: 15-19 units 
	The Option in Science Education: 15-19 units 
	2 courses required: 
	SCED 490 Natural Sciences Seminar 2.0 FA 
	Prerequisite: SCED 321, SCED 342, SCED 343, Senior standing 
	In this course, students reflect on their work in the program, read and discuss the relevant literature, and synthesize their accomplishments across the sciences into a professional portfolio. In addition, students are required to present a portion of their portfolio as a departmental seminar. 2 hours seminar. 
	SCED 495: Natural Sciences Capstone 3.0 SP 
	Prerequisites: SCED 490 
	This course is intended for future middle school and informal science teacher educators. Students explore and analyze discipline-based education research articles and apply principles of behavioral sciences within a science-learning environment. Students demonstrate an understanding of Physical Science, Life Science, Environmental Science and Earth and Space Science by designing and facilitating student-centered activities using energy as a cross-cutting disciplinary concept. 3 hours discussion. 
	10-14 units selected from: 
	1 course selected from: 
	GEOS 355 Geologic Hazards 3.0 FS GE 
	Prerequisites: GE Foundation Areas Physical Science and Life Science. 
	This course melds the scientific basis of natural phenomena that become deadly hazards with the geopolitical climate that shapes culture. Explores the imbalance of energy on the Earth vs. human fallacy in misappropriation of technological advances as potential causes of geohazards. This course places the collision of science and human values on the international stage. 3 hours discussion. This is an approved General Education course. 
	PHYS 202B General Physics 4.0 FS 
	Prerequisites: PHYS 202A with a grade of C-or higher. 
	Light, electricity, magnetism, selected topics in modern physics. Science majors are encouraged to take PHYS 204B instead of this course. Algebra and trigonometry are used. 3 hours discussion, 3 hours laboratory. 
	1 course selected from: 
	Students must take the course not taken to meet the major core requirements. 
	GEOS 370 Energy in the Environment 3.0 SP 
	Prerequisites: GEOS 170; PHYS 202A or PHYS 204A. 
	Analysis of present and long-term global energy crises; coverage of scientific concepts needed to understand 
	Analysis of present and long-term global energy crises; coverage of scientific concepts needed to understand 
	energy and its environmental interactions; in-depth examination of alternative energy sources and their environmental impact. 3 hours lecture. 

	Figure
	BIO 152 Principles of Ecological, Evolutionary, 4.0 FS GE and Organismal Biology 
	Prerequisites: BIOL 151 or faculty permission; recommend CHEM 112 or concurrent enrollment. Introduction to evolutionary history and biological diversity, microbes and protists, invertebrates, vertebrates, and plants. Form and function of plants and animals. Ecological principles. 3 hours lecture, 3 hours laboratory. This is an approved General Education course. 
	1 course selected from: 
	SCED 350 Learning Assistant Training 2.0 INQ 
	This course is required for all first year Learning Assistants (LAs). The course prepares students to be effective LAs by working with faculty and peers to transform undergraduate learning environments. 2 hours discussion. 
	SCED 352 Science Museum Docent Training 1.0 FS 
	Prerequisite: Junior Standing 
	Students in this course facilitate the elementary grade level field trip activities for visiting K-8 students at the Gateway Science Museum to foster an appreciation and understanding of the natural world around them. 3 hours laboratory. Formerly SCED 489M. 
	SCED 389 Teaching Science in Outdoor Settings 2.0 FA 
	Prerequisites: SCED 142, SCED 342 or SCED 343 
	This course requires a 1 hour seminar and 3 hours of directed internship with local environmental educators in private or public settings to gain experiences teaching science in outdoor settings to children and adults of all ages. This course is for students who want to learn how to facilitate learning about environmental problems and solutions in a variety of outdoor settings. 
	BIOL 489 Internship in Biology teaching 1.0 FS 
	Prerequisites: Necessary background for the specific internship. 
	1 course selected from: 
	CHEM 112 General Chemistry 4.0 FS 
	Prerequisites: CHEM 111 with a grade of C-or better. 
	A continuation of CHEM 111. Topics include kinetics, equilibrium, acid-base chemistry, electrochemistry, chemical thermodynamics, coordination chemistry, and nuclear chemistry. The laboratory sequence supports the above topics including both qualitative and quantitative experiments, analysis of data, and error propagation. 3 hours lecture, 3 hours laboratory. 
	BIOL 103 Human Anatomy 4.0 SMF GE 
	Study of the structure of the human body, to include muscles, bones, heart, brain, ear, eye, and other systems, as well as a short look at development of the fetus. Lab work entails dissection of the cat and study of the human skeleton. 3 hours lecture, 2 hours activity. This is an approved General Education course. 
	GEOS 303 Invertebrate Paleontology 3.0 SP 
	Prerequisites: GEOS 102 or course in Biology. 
	Study of main groups of invertebrate fossils and their uses in biostratigraphy, paleobiogeography, and paleoecology. 2 hours lecture, 3 hours laboratory. 
	Figure
	Electives Requirement: 
	Electives Requirement: 
	To complete the total units required for the bachelor's degree, select additional elective courses from the total University offerings. You should consult with an advisor regarding the selection of courses, which will provide breadth to your University experience and possibly apply to a supportive second major or minor. 
	Advising Requirement: 
	Advising is mandatory for all majors in this degree program. Consult your undergraduate advisor for specific information. 
	L. For undergraduate programs, include a  (MAP) with the proposal. If you have questions or need help, contact . 
	Major Academic Plan
	Academic Advising Programs

	Attach the  form or the  to the front of the proposal and submit to Curriculum Services in Undergraduate Education or the Office of Graduate Studies after all department and college reviews are complete. 
	Undergraduate Program Signature
	Graduate Program Signature form
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	California .State.University, .Chico 
	California .State.University, .Chico 
	California .State.University, .Chico 

	MAJOR.ACADEMIC.PLAN.(MAP) 
	MAJOR.ACADEMIC.PLAN.(MAP) 

	Major:. The Bachelor of Science in Natural Sciences 
	Major:. The Bachelor of Science in Natural Sciences 
	Degree.Units:.120 

	Option: Science Education 
	Option: Science Education 
	Major.Units:.69-73 

	TR
	Elective.Units:.5-8 


	First.Semester 
	First.Semester 
	First.Semester 
	Second.Semester 

	SCED 141 [*C] 
	SCED 141 [*C] 
	3 
	SCED 142 [*C] 
	3 

	GE Area A1 [*C-] 
	GE Area A1 [*C-] 
	3 
	GE Area  A2 [*C-] 
	3 

	GE Area C1 
	GE Area C1 
	3 
	GE Area E 
	3 

	HIST 130 or POLS 155 
	HIST 130 or POLS 155 
	3 
	GE Area D1 
	3 

	Elective 
	Elective 
	2 
	Elective 
	3 

	Total Units: 
	Total Units: 
	14 
	Total Units: 
	15 

	Third.Semester 
	Third.Semester 
	Fourth.Semester 

	GEOS 170 or GEOS 265 or GEOS 102 
	GEOS 170 or GEOS 265 or GEOS 102 
	3 
	GEOS 170 or GEOS 265 or GEOS 102 
	3 

	HIST 130 or POLS 155 
	HIST 130 or POLS 155 
	3 
	PHYS 202A (GE Area B1) 
	4 

	GE Area A3 [*C-] 
	GE Area A3 [*C-] 
	3 
	GE Area C2 
	3 

	CHEM 107 or CHEM 111 
	CHEM 107 or CHEM 111 
	4 
	BIOL 151(GE Area B2) 
	4 

	Math 118 (GE A4)[*C-] 
	Math 118 (GE A4)[*C-] 
	3
	 GE Area D2 
	3 

	Total Units: 
	Total Units: 
	16 
	Total Units: 
	17 

	Fifth.Semester 
	Fifth.Semester 
	Sixth.Semester 

	SCED 342 [*C] 
	SCED 342 [*C] 
	3 
	SCED 321W (SP) [*C-] 
	3 

	ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 
	ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 
	3
	 SCED 343 [*C] 
	3 

	BIO 302W or BIO 318 or    BIO 334 
	BIO 302W or BIO 318 or    BIO 334 
	3 
	GEOS 355 or PHYS 202B [OPT] 
	3-4 

	SCED 352, or SCED 389 or BIOL 489, or SCED 350 [OPT] 
	SCED 352, or SCED 389 or BIOL 489, or SCED 350 [OPT] 
	1-2
	 EDTE 255 [*CRED] 
	3 

	BIOL 103 or GEOS 303 or CHEM 112 [OPT] 
	BIOL 103 or GEOS 303 or CHEM 112 [OPT] 
	3-4 
	Elective 
	0-3 

	Total Units: 
	Total Units: 
	13-15 
	Total Units: 
	12-16 

	Seventh.Semester 
	Seventh.Semester 
	Eighth.Semester 

	SCED 490 [OPT] (FA)  [*C] 
	SCED 490 [OPT] (FA)  [*C] 
	2 
	SCED 495 [*C] [OPT] (SP) 
	3 

	EDTE 471 [*CRED] 
	EDTE 471 [*CRED] 
	3
	 EDTE 302 [*CRED] 
	3 

	EDTE 530 (notes) [*CRED] 
	EDTE 530 (notes) [*CRED] 
	3 
	GE UD Pathway 
	3 

	GEOS 330W or  GEOS 300W 
	GEOS 330W or  GEOS 300W 
	3 
	GEOS 370 or BIOL 152  [OPT] 
	3-4 

	GE UD Pathway 
	GE UD Pathway 
	3 
	GE UD Pathway 
	3 

	Total Units: 
	Total Units: 
	14 
	Total Units: 
	15-16 


	COMMENTS 
	COMMENTS 
	COMMENTS 

	[*C] C or Better is required. 
	[*C] C or Better is required. 

	[*C-] C- or Better is required. 
	[*C-] C- or Better is required. 

	[*CRED] Fulfills a requirement for the Credential Program. C-or better required. 
	[*CRED] Fulfills a requirement for the Credential Program. C-or better required. 

	BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B are required for students following the Foundational Level General Science (FLGS) cluster of courses. For more information, see your advisor. 
	BIOL 151,152, GEOS 102, 300W, CHEM 111, 112, PHYS 202A, 202B are required for students following the Foundational Level General Science (FLGS) cluster of courses. For more information, see your advisor. 

	NOTES 
	NOTES 

	4 writing requirements - A2, A4, and SCED 321W and ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 
	4 writing requirements - A2, A4, and SCED 321W and ENGL 333W or GEOS 300W or ENGL 350W or PHIL 370W 

	Students applying to the Bilingual Authorization Single Subject Program should complete EDTE 570 (Sp only). For more information, see your advisor. 
	Students applying to the Bilingual Authorization Single Subject Program should complete EDTE 570 (Sp only). For more information, see your advisor. 

	Apply to graduate one year before anticipated graduation date. Priority registration is guaranteed your final semester if you applied for graduation by the stated deadline. 
	Apply to graduate one year before anticipated graduation date. Priority registration is guaranteed your final semester if you applied for graduation by the stated deadline. 

	This program requires mandatory advising for all students. 
	This program requires mandatory advising for all students. 
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	Discontinue Undergraduate Program: See EM 15-005 
	Discontinue Undergraduate Program: See EM 15-005 
	Program Name: Chemi st:r O tio11 
	Program Name: Chemi st:r O tio11 
	Complete only if applicable: 
	Program named above is: 
	X Option within _BA in Natural Sciences__ (Degree program name) 
	_ Option is being elevated to a degree (see elevation proposal for rationale). 
	Minor 
	Certificate 

	Rationale: 
	Rationale: 
	The Chemistry option is 1 of 6 options in addition to Physical Science, Geology, Environmental Sciences, Human Biology and General Biology that is currently offered in the BA in Natural Sciences degree program. Each option provides students a single science content area of focus. We make the case that middle school teachers and informal educators need an interdisciplinary science foundation that builds on science content and pedagogical skills across a variety of science disciplines verses a single science 
	Annot
	Annot

	L
	LI
	Annot
	• 
	Option in Science Education, with a Foundational Level General Science (FLGS) advising pattern, designed for future middle school, or introductory high school science teachers. The FLGS advising pattern includes [BIOL 151, 152, PHYS 202A, 202B, GEOS 102,300, CHEM 111, 112]. 

	• 
	• 
	Option in Science Education, with a General advising pattern is designed for students who plan to become middle school, or introductory high school science teachers, and fulfill one of the requirements for admission into a single subject teaching credential program. The General advising pattern does not qualify students/or a C-SETwaiver. The General advising pattern is also appropriate for students seeking a career path as a science educator. 
	Annot


	Required Signatures 
	The Department of Science Education has reviewed and approved this program discontinuation. 
	riculum Committee 
	The College of Nruw"et£eAI£ciCl£ has reviewed and approved this program discontinuation. CSU Chico Curriculum Services 
	MAY 31 2018 
	RECEIVED 
	Figure


	Discontinue Undergraduate Program: See EM 15-005 
	Discontinue Undergraduate Program: See EM 15-005 
	Dit e 
	Send signature page with proposal attached to Curriculum Services at Undergraduate Education, zip 128 
	Note: As stated in EM 15-005: Although this document identifies many of the issues deemed essential for a thorough, open, and complete discussion and debate , those involved in pursuing program discontinuation should recognize that it would be inappropriate to judge all programs by the same standards or specify the range of information necessary to make a considered recommendation in each particular case. Therefore, the Academic Senate may I) consider issues not specifically listed in this document and 2) r
	Description and History of the Program: 
	Description and History of the Program: 
	This is not a discontinuation of a program. For information regarding the discontinuation of six options (Chemistry, Physical Science, Geology, Environmental Sciences, Human Biology and General Biology) please refer to the Rationale section for each option and the Undergraduate Program Significant Change document. 
	• 
	• 
	• 
	• 
	Provide a brief description of the program including: 

	o 
	o 
	o 
	When it was approved and/or how long has it been in place at CSU, Chico 

	o 
	o 
	History of the program, including its status as a major, option, minor, credential, or certificate, 

	o 
	o 
	Relation to other programs, including General Education, and 

	o 
	o 
	Status as a professional or pre-professional program. 



	• 
	• 
	Describe the relationship of the program to the University's Strategic Plan, College Strategic Plan, Academic Plan and other statements of mission, goals and values. 

	• 
	• 
	Who was it designed to serve (describe the student need)? What are the societal needs? (E.g., cultural, technological, economic, artistic, scientific). Are similar programs available elsewhere in the CSU? 


	Indicate areas of concern, with reference to the above history, as it pertains to the proposed discontinuation. 
	This is not a discontinuation of a program. For information regarding the discontinuation of six options (Chemistry, Physical Science, Geology, Environmental Sciences, Human Biology and General Biology) please refer to the Rationale section for each option and the Undergraduate Program Significant Change document. 
	• 
	• 
	• 
	What is the status of the program now? Why should it be discontinued? 

	• 
	• 
	Was the program suspended or considered for suspension? 

	• 
	• 
	What efforts have been made to sustain or improve the program? If there have been no efforts, please explain why efforts have not been made to improve the program (including suspension for purposes of re-evaluation [EM 13-057]). 

	• 
	• 
	How many students does the program serve? What are recent trends in enrollment? What is the external demand for the program from an employment perspective? 
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	Discontinue Undergraduate Program: See EM 15-005 
	Discontinue Undergraduate Program: See EM 15-005 
	Program Name: Environmental Science Option 
	Complete only if applicable: 
	Program named above is: 
	_ Option within BA in Natural Sciences (Degree program name) 
	_ Option is being elevated to a degree (see elevation proposal for rationale). 
	Minor 
	Certificate 
	Rationale: 
	Rationale: 
	The Environmental Science option is 1 of 6 options currently offered in the BA in Natural Sciences degree program. Each option provides students a single science content area of focus. We make the case that middle school teachers and informal educators need an interdisciplinary science foundation that builds on science content and pedagogical skills across a variety of 
	science disciplines verses a single science content area. Five courses in the current Environmental Science Option (GEOS 170, GEOS 300, GEOS 330W, GEOS 365, GEOS 370) will be integrated into the major core or in the new proposed science education option. The proposed program revisions will include the replacement of 6 options with 1 option in science 
	education, guided b) 2 advising patterns. 
	Annot
	Annot

	L
	L
	LI
	Annot
	• 
	Option in Science Education, with a Foundational Level General Science (FLGS) 

	advising pattern, designed for future middle school, or introductory high school science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 202B, GEOS 102,300, CHEM JJ1, ll2]. 

	• 
	• 
	Option in Science Education, with a General advising pattern is designed for students who plan to become middle school, or introductory high school science teachers, and fulfill one of the requirements for admission into a single subject teaching credential program. The General advising pattern does not qualify students for a C-SETwaiver. The General advising pattern is also appropriate for students seeking a career path as a science educator. 
	Annot


	Required Signatures 
	The Department of Science Education has reviewed and approved this program discontinuation. 
	2>fiJ:IL£ 
	ulum Committee Date 
	' 
	I 







	s);r /16 
	s);r /16 
	Dep ' 11ent Chair Date' 
	1 

	The College of Na-lur~ £rj b'\etS 
	has reviewed and approved this program discontinuation. 
	has reviewed and approved this program discontinuation. 
	CSU Chico Curriculum Services 
	MAY3 l 2018 
	RECEIVED 
	Figure

	Discontinue Undergraduate Program: See EM 15-005 
	Discontinue Undergraduate Program: See EM 15-005 
	ommittee 
	College Dean 
	Send signature page with proposal attached to Curriculum Services at Undergraduate Education, zip 128 
	Note: As stated in EM 15-005: Although this document identifies many of the issues deemed essential for a thorough, open, and complete discussion and debate, those involved in pursuing program discontinuation should recognize that it would be inappropriate to judge all programs by the same standards or specify the range of information necessary to make a considered recommendation in each particular case. Therefore, the Academic Senate may 1) consider issues not specifically listed in this document and 2) re
	Figure

	Discontinue Undergraduate Program: See 
	Discontinue Undergraduate Program: See 
	EM 15-005 

	Program Name: General Biology Option 
	Complete only if applicable: 
	Program named above is: 
	_X_ Option within (Degree program name) 
	BA in Natural Sciences 

	_ Option is being elevated to a degree (see elevation proposal for rationale). 
	Minor 
	Certificate 
	Rationale: 
	Rationale: 
	The General Biology option is I of 6 options currently offered in the BA in Natural Sciences degree program. Each option provides students a single science content area of focus. We make 
	the case that middle school teachers and informal edu ·ators need an interdisciplinary s ience foundation that builds on science ontent and pedagogical skiLLs across a variety of science discipline ' verses a single scien e contenl area. Two ourses in Lhe current General Biology 
	Annot

	Option (BIOL 151 & BIOL 152) will be integrated into the major core or in the new proposed science education option. The proposed program revisions will include the replacement of 6 options with I option in science education, guided by 2 advising patterns. 
	Annot
	Annot

	L
	LI
	Annot
	• 
	Option in Science Education, with a Foundational Level General Science (FLGS) advising pattern, designed forfuture middle school, or introductory high school science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 202B, GEOS 102,300, CHEM 11 I, 112]. 

	• 
	• 
	Option in Science Education, with a General advising pattern is designed for students who plan to become middle school, or introductory high school science teachers, and fulfill one of the requirements for admission into a single subject teaching credential program. The General advising pattern does not qualify students for a C-SET waiver. The General advising pattern is also appropriate for students seeking a career path as a science educator. 
	Annot


	Required Signatures 

	The Department of Science Education has reviewed and approved this program discontinuation. 
	The Department of Science Education has reviewed and approved this program discontinuation. 
	Date 5µs-J,0IDate 
	N0.-furJ S'eitvlCf Ł 
	The College of 


	s program discontinuation. 
	s program discontinuation. 
	Figure
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	Annot
	Figure
	MAY 31 2018 RECEIVED 
	Discontinue Undergraduate Program: See EM 15-005 
	Discontinue Undergraduate Program: See EM 15-005 
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	Send signature page with proposal attached to Curriculum Services at Undergraduate Education, zip 128 
	Send signature page with proposal attached to Curriculum Services at Undergraduate Education, zip 128 
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	Discontinue Undergraduate Program: See EM 15-005 
	Discontinue Undergraduate Program: See EM 15-005 
	Program Name: Geology Option 
	Complete only if applicable: 
	Program named above is: 
	_X_ Option within BA in Natural Sciences (Degree program name) 
	_ Option is being elevated to a degree (see elevation proposal for rationale). 
	Minor 
	Certificate 
	Rationale: 
	Rationale: 
	The Geology option is 1 of 6 options currently offered in the BA in Natural Sciences degree program. Each option provides students a single science content area of focus. We make the case that middle school teachers and informal educators need an interdisciplinary science foundation that builds on science content and pedagogical skills across a variety of science disciplines verses a single science content area. Two courses in the current Geology Option (GEOS 303 & GEOS 355) will .be integrated into the maj
	Annot
	Annot

	• 
	• 
	• 
	Option in Science Education, with a Foundational Level General Science (FLGS) advising pattern, designed for future middle school, or introductory high school science teachers. The FLGS advising pattern includes [BIOL 151,152, PHYS 202A, 202B, GEOS 102,300, CHEM 111,112]. 

	• 
	• 
	Option in Science Education, with a General advising pattern is designed for students who plan to become middle school, or introductory high school science teachers, and fulfill one of the requirements for admission into a single subject teaching credential program. The General advising pattern does not qualify students for a C-SETwaiver. The General advising pattern is also appropriate for students seeking a career path as a science educator. 
	Annot


	Required Signatures 
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