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Preface 
Over the last ten years, all UCLA units responsible for undergraduate education have worked 
collaboratively to establish a common campus-wide General Education (GE) curriculum and course list 
based on three foundation areas of knowledge: Arts and Humanities, Society and Culture, and Scientific 
Inquiry.  A General Education Governance Committee was established in 1998-99 to oversee the 
development of a new GE curriculum and to provide ongoing monitoring, evaluation and improvement of 
the courses within it.  To further maintain and strengthen the quality of UCLA’s general-education 
program, the Vice Provost (VP) for Undergraduate Education and the Undergraduate Council (UgC) 
worked closely with the GE Governance Committee in 2005-06 to establish a process for the systematic 
review of the course offerings in each of the new foundation areas of knowledge.  As with departments, 
these GE curricular reviews were slated to take two years to complete and involve a period of self review, 
as well as a site visit by campus and extramural scholars. 

The following self-review report, which has been endorsed by the GE Governance Committee, 
summarizes the findings of the Scientific Inquiry Ad Hoc Review Committee.  The report is divided into 
five sections that are designed to provide the reader with 1) information about the SI Ad Hoc Committee 
and its charge, 2) the history of UCLA’s general-education reform effort, and the development of its 
Scientific Inquiry GE foundation area, 3) data on campus-wide SI requirements, course offerings, faculty 
involvement, and student enrollments, 4) the committee’s review of SI curriculum and pedagogy, and 5) 
recommendations for the further improvement of science GE at UCLA. 

 
The Scientific Inquiry Ad Hoc Review Committee and Its Charge 
Ad Hoc Committee Membership 
In early 2006, the General Education Governance Committee approved the formation of a Scientific 
Inquiry Ad Hoc Review Committee for the purpose of conducting a self-review of the curriculum of the 
Scientific Inquiry GE foundation area.  This committee was jointly appointed by the Chair of the GE 
Governance Committee, Raymond Knapp, and the Vice Provost for Undergraduate Education, Judith L. 
Smith, and its membership was composed of faculty representatives from the School of Engineering and 
the natural and social sciences divisions of the College of Letters and Science.  The head of the faculty 
workgroup that reviewed and certified course offerings for the SI curriculum in 2002, Professor Raymond 
(“Ray”) Ingersoll of Earth and Space Sciences served as chair of the ad hoc committee.  Another member 
of the 2002 SI workgroup, Professor Sally Gibbons of the Freshman Cluster Program and the Center for 
Society and Genetics, provided resource support for Ray and played a key role in the preparation of the 
committee’s final report.  Further support was provided to the ad hoc committee by administrative staff 
from the GE Governance Committee, the Undergraduate Education Initiatives unit, the Registrar’s Office, 
and College Academic Counseling.   

The members of the SI Ad Hoc Review Committee and their departmental affiliations are listed below: 

• Raymond Ingersoll, Chair (Department of Earth and Space Sciences; Chair of the 2002 
workgroup reviewing and recertifying courses for the new Foundations of Scientific Inquiry GE) 

• Sally Gibbons, Resource Support (Freshman Cluster Program/Society and Genetics; Member of 
the 2002 workgroup reviewing and recertifying courses for the new Foundations of Scientific 
Inquiry GE) 

• Asad Abidi (Department of Electrical Engineering and UgC member 2003-06) 
• Robert Fovell (Department of Atmospheric & Oceanic Sciences and member of the 2002 

workgroup reviewing and recertifying courses for the new Foundations of Scientific Inquiry GE) 
• Gail Kennedy (Department of Anthropology) 
• Carla Koehler (Department of Chemistry and Biochemistry) 
• Jan De Leeuw (Department of Statistics; GE Governance Committee member) 
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• Mark Morris (Department of Astronomy & Physics; Chair of the faculty-student workgroup that 
issued the Proposal for Change in 1996) 

• Theodore Porter (Department of History) 
• Ralph Robinson (Department of Microbiology, Immunology and Molecular Genetics) 

The Ad Hoc Committee Charge 
The ad hoc committee was charged by the Vice Provost for Undergraduate Education and the General 
Education Governance Committee to address a wide range of quantitative and qualitative questions and 
issues relating to the Foundations of Scientific Inquiry GE curriculum (See Appendix A).  Among these 
were the following: 

Pedagogical Issues 
The mission statement that was adopted in 2002 for courses carrying GE credit in the Foundations of 
Scientific Inquiry area of knowledge stipulated that the aim of these course offerings was: 

To ensure that students gain a fundamental understanding of how scientists formulate and 
answer questions about the operation of both the physical and biological world.  These 
courses also deal with some of the most important issues, developments, and methodologies 
in contemporary science, addressing such topics as the origin of the universe, 
environmental degradation, and the decoding of the human genome.  Through lectures, 
laboratory experiences, writing, and intensive discussions students consider the important 
roles played by the laws of physics and chemistry in society, biology, earth and 
environmental sciences, and astrophysics and cosmology.  

In light of these aims, the ad hoc review committee was asked to review SI courses with the following 
pedagogical questions in mind: 

• Do the current Scientific Inquiry GE courses provide non-science students with a satisfactory 
introduction to “the most important issues, developments, and methodologies in contemporary 
science?”  Are there other ways of organizing and/or “packaging” these courses so as to insure 
that their students are able to engage contemporary scientific issues in some depth? 

• Are there important scientific topics that are not being addressed by the existing courses in the 
Scientific Inquiry area, and, if so, how can this situation be rectified by the Physical and Life 
Sciences? 

• Do our existing Scientific Inquiry GE courses provide UCLA students with adequate “laboratory 
experiences, writing, and intensive discussions” that are capable of conveying to non-science 
students how scientists discover, create, and evaluate new knowledge in their areas of research?  

Departmental Course Offerings 
Another key aim of the SI self-review was to determine if UCLA’s GE science courses have been 
conducted in a manner that is consistent with the course proposals that were submitted and approved by 
the GE Governance Committee and the UgC in 2002 and thereafter.  Specifically, the committee was 
asked to determine if the sponsoring departments or programs have: 

• Offered their courses on a regular basis and met projected student enrollment targets; 
• Introduced the students taking these courses to the ideas, methods and work of departmental 

faculty and senior graduate students; 
• Provided students with syllabi that describe course subject matter and objectives; outline weekly 

lecture topics, labs, experiential opportunities, and assignments; include a reading list; and 
provide some description of the course’s grading policy; and 

• Insured that their courses continue to achieve their designated general-education aims. 
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Student Engagement 
The committee was also asked to address a number of questions regarding student engagement in the 
courses that are offered to satisfy general-education requirements in Scientific Inquiry.  These were: 

• How and when are non-science students satisfying their GE requirements in the Life and Physical 
Sciences? 

• What are the enrollment patterns in the courses that are offered in the Foundations of Scientific 
Inquiry? 

• Are certain classes in Scientific Inquiry over or undersubscribed, and, if so, why is this 
happening? 

• How do non-science students rate the introduction they are receiving through their SI GE courses 
to important issues, developments, and methodologies in contemporary science?  

 
Historical Background 
A Brief History of General Education Reform at UCLA 
In 1994, a faculty-student workgroup was organized to examine the General Education curriculum at 
UCLA.  After two years of intensive research and discussion, this group issued a report in June 1997 
entitled General Education at UCLA: A Proposal for Change.  This document called for GE requirements 
that were “simpler, fewer, more coherent, and clearer in purpose;” a common campus-wide GE 
curriculum and course list; first year clusters; and a permanent GE oversight authority.  

In 1996, Judith L. Smith was appointed Vice Provost (VP) for Undergraduate Education and given 
authority over general education at UCLA. Vice Provost Smith received permanent money to support 
curricular initiatives aimed at improving GE from Chancellor Charles E. Young in 1997, and worked with 
university administrators, Deans, faculty, and Academic Senate committees throughout 1997-98 to draft 
and implement plans for GE reform. In 1998-99, Vice Provost Smith launched a pilot GE Cluster 
Program with the aim of developing ten clusters over five years to enroll up to 45% of the incoming 
freshman class. During the same academic year, UCLA’s Undergraduate Council established a GE 
Governance Committee jointly appointed by the Chair of UgC and the VP for Undergraduate Education. 

UCLA’s new GE Governance Committee worked with the VP for Undergraduate Education and her staff 
during the summer and fall of 1998 to develop a proposal for a common campus-wide GE curriculum and 
course list that would provide lower division students with an ample spectrum of learning in the natural 
and social sciences, arts, and humanities; introduce them to interdisciplinary approaches to learning; 
foster responsible citizenship; and strengthen intellectual skills.  These deliberations culminated in a 
formal proposal by the GE Governance Committee in January 2001 to replace the UCLA College’s 
divisional based GE requirements with a 10 course (most with a 5 unit value to reflect the increase in their 
academic rigor) GE curriculum centered on three foundation areas of knowledge:  Foundations of Arts 
and Humanities, Foundations of Society and Culture, and Foundations of Scientific Inquiry.  This GE 
foundational framework was approved by the College faculty at the end of 2001, and throughout the 
winter and spring of 2002 three foundation area faculty workgroups evaluated all GE courses, old and 
new, for certification and inclusion in the new curriculum.  This new curriculum was implemented in Fall 
2002. 

On March 7, 2003, the Undergraduate Council unanimously adopted a proposal by GE Governance for a 
campus-wide GE framework based on the foundational area of knowledge model with a common GE 
course list.  In 2004, the School of Arts and Architecture and the School of Theater, Film and Television 
adopted the foundational area framework and course list.  The Henry Samueli School of Engineering and 
Applied Sciences followed suit in the spring of 2005, as did the School of Nursing at the beginning of 
2006.  As of Fall 2006, all incoming UCLA freshmen will satisfy their GE requirements by taking a 
requisite number of courses across three foundation areas of knowledge.   
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2002 Review and Certification of GE Courses in the Foundations of Scientific Inquiry 
As noted in the foregoing history of GE reform, throughout the winter and spring of 2002, three faculty 
workgroups (one associated with each of the three foundation areas) evaluated all GE courses.  The 
workgroup charged with the review of courses submitted for general-education credit in the Foundations 
of Scientific Inquiry area was guided in its deliberations by the SI foundation mission statement that 
outlined the pedagogical purpose and goals of UCLA’s natural science GE curriculum (See page 2).  

The SI workgroup also reviewed proposed SI courses with an eye aimed at determining if their workload 
merited 4 or 5 units of credit, and if they satisfied one or more principles or aims that the Academic 
Senate had determined were basic to general education, i.e., familiarizing students with the ways in which 
scientists create, discover and evaluate knowledge; teaching them to compare and synthesize different 
disciplinary perspectives; increasing their ethical awareness and cultural sensitivity; and strengthening 
basic intellectual skills.   

The workgroup affirmed that most of the courses that were submitted for inclusion in the Scientific 
Inquiry area were consistent with the SI mission statement and satisfied many of UCLA’s general-
education goals.  There were several issues and questions, however, which arose during the workgroup’s 
deliberations.  These were: 

• The place of mathematics and statistics in general education.  While members of the workgroup 
agreed that mathematics and statistics provide essential foundational skills and knowledge 
required in both the physical and life sciences, they were not agreed that course offerings in these 
areas constituted actual science courses, i.e., science was primarily used in these classes to 
illustrate math and statistics problems and methods rather than being the focus of the course. 

• The need for a separate and stronger Quantitative Reasoning GE requirement. 
• The role of rigorous science courses offered as preparation for science majors (e.g., courses in the 

Life Science Core and most lower-division physics and chemistry courses) in a GE curriculum 
aimed at non-science majors. 

With regard to these issues, the workgroup concluded that: 

• Mathematics and statistics courses should not count as GE courses unless they fulfilled the 
expectations outlined for science courses in the mission statement of the SI foundation area of 
knowledge. 

• The Academic Senate should consider developing a new and more rigorous quantitative 
reasoning requirement either inside or outside of general education; and 

• Pre-major SI foundation courses, such as introductory chemistry, physics and life sciences 
classes, could carry GE credit because they do familiarize their students with the ways in which 
scientists discover and evaluate knowledge in their field and they also advance several GE aims, 
e.g., the development of critical thinking, problem solving, and general knowledge. 

For more information on the work of the 2002 Foundations of Scientific Inquiry Workgroup, see 
Appendix B. 

Periodic Review of the General Education Curriculum 
At the recommendation of the Vice Provost, the GE Governance Committee and the UgC agreed that 
there should be some system of periodic programmatic review of the new GE foundation areas. 
Consequently, in 2002, the UgC approved a proposal by Vice Provost Smith for an eight-year systematic 
rotation of reviews for several non-departmental programs that report to her, including General 
Education. Under this proposal, and according to modifications approved in Spring 2006, Vice Provost 
Smith’s staff is slated to work with the GE Governance Committee to conduct a self-review of the three 
foundation areas over a six-year period as follows: 
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Table 1.  Foundation Area Review Schedule – 2005-06 through 2010-11 
Year Scientific Inquiry Society and Culture Arts and Humanities 
2005-06 Self-Review   
2006-07 UgC Review   
2007-08  Self-Review  
2008-09  UgC Review  
2009-10   Self-Review 
2010-11   UgC Review 

The self-review for the Foundations of Scientific Inquiry is the first internal review of UCLA’s GE 
curriculum, and it will be followed by a full external review administered by the Undergraduate Council. 
Both the GE Governance Committee and the UgC see this review of the Scientific Inquiry foundation area 
as a pilot aimed at both identifying the challenges attendant on non-departmental curricular reviews and 
further refining this curricular review process. 

 
Scientific Inquiry Requirements, Course Offerings, Faculty Engagement, and Student Enrollments 
The charge of the ad hoc review committee was to provide the Academic Senate with information 
pertaining to the current state of the Foundations of Scientific Inquiry area of UCLA’s GE curriculum.  
Meeting this charge involved addressing a range of quantitative questions about course offerings, faculty 
engagement, and student enrollments, and qualitative concerns relating to whether or not current SI 
courses are providing students with a satisfactory introduction to “the most important issues, 
developments, and methodologies in contemporary science.”  Detailed in this section is information 
pertaining to SI requirements across campus; the number of courses carrying SI GE credit and the 
departments mounting them; the levels of faculty engagement in these classes; and student enrollments in 
Scientific Inquiry course offerings.  Data for this section were provided by the Undergraduate Education 
Initiatives unit, the Registrar, and the College Academic Counseling Office.   

Requirements for Students in Different Academic Units 
All UCLA students are required to take Foundations of Scientific Inquiry courses, and they select their 
courses from the course list approved by the GE Governance Committee in two subfields, Life Sciences 
and Physical Sciences. The number of required courses, however, is not the same, and Table 2 sets out the 
requirements of each academic unit with an undergraduate population. 
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Table 2.  Course Requirements for Scientific Inquiry by Academic Unit 

College/School Subgroups Requirement Effective 
Date 

UCLA College Life Sciences 
Physical Sciences

Four courses, two courses from each subgroup.  One 5-
unit course from each subgroup must include a lab or 
demonstration or carry Writing II credit. Each of the 
other two courses may be a 4- unit course. 

Fall 2002

School of the Arts and 
Architecture 

Life Sciences 
Physical Sciences

Two courses from either subgroup.  If both courses are 
selected from the same subgroup, they must be from 
different departments.  No requirement for lab or 
demonstration course. 

Fall 2004

School of Theater, Film 
and Television 

Life Sciences 
Physical Sciences

Two courses (8 units minimum), one from each 
subgroup; no requirement for lab or demonstration 
course. 

Fall 2004

Henry Samueli School of 
Engineering and Applied 
Science 

Life Sciences 
Physical Sciences

One course (4 units) chosen from the Life Sciences 
subgroup course list supplemented with additional 
choices* Note: Physical science is automatically 
fulfilled by pre-major requirements for physics.   

Fall 2005

School of Nursing Life Sciences 
Physical Sciences

Four courses, two courses from each subgroup;  
no requirement for lab or demonstration course. Fall 2006

* Additional choices include:  Biomedical Engineering CM145/Chemical and Bio-molecular Engineering CM145, 
Chemistry and Biochemistry 153A, and Civil and Environmental Engineering M166/Environmental Health 
Sciences M166. 

 
Beyond utilizing a shared course list, GE science requirements across undergraduate units have a number 
of other similarities: 

• Only students entering UCLA as freshmen must fulfill the GE requirements; transfer students 
fulfill different requirements set by the statewide Intersegmental General Education Transfer 
Curriculum (IGETC) requirements. 

• AP courses cannot be used as a substitute or “course equivalent” for any GE science course. 
• UCLA students may take a science course at a community college during the summer (or when 

they are not enrolled at UCLA) and the class taken can be used to fulfill UCLA’s GE SI 
requirements if it has been approved as equivalent to a UCLA physical or life science course. 

• Because they are regarded as foundational courses, most GE course offerings are lower division 
and are intended for students in their freshman and sophomore years. 

Curriculum Data:  Courses, Faculty, and Student Enrollment  
Courses 
As of the completion of this self-review, 95 courses have been approved as general-education courses in 
the Foundations of Scientific Inquiry area.  These courses are summarized by academic unit in Table 3, 
and a detailed list of these courses is provided in Appendix C.  The data in Table 3 reveal the following: 

• Sixteen different departments (includes one IDP) and 3 lower division programs offer courses 
approved for GE credit in the Foundations of Scientific Inquiry; 

• 42 are approved as life science courses and 46 as physical science courses; in addition, 7 are 
approved as either life or physical science courses, depending on the students’ choice; 

• 13 life science and 22 physical science courses include laboratory or demonstration components.  
• 18 life science and 12 physical science courses are designed primarily for non-science students, 

are not listed as “preparation” for any science major, and do not include laboratory or 
demonstration components.  
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• Four departments, two in the Division of Humanities (Linguistics and Philosophy), and two in the 
Division of Social Sciences (Anthropology and Geography) offer courses approved for GE credit 
in the Foundations of Scientific Inquiry. 

The six life science departments (see yellow highlights in Table 3) do not have listings for “Pre-Major 
Courses” because all of the preparation courses for life science majors are taught through the Life Science 
Core, an innovative interdepartmental unit.  All Life Science departments offer general science courses; 
most are 4 units, with no laboratory or demonstration component.  The six Physical Science departments 
offer both foundational courses for science and non-science majors.  

Table 3.  Number of Approved Courses by Program or Department for the Life and Physical Sciences, 2002-05* 
Program or 
Department General Courses 

General  w 
Lab/Dem 

Pre-Major 
Courses 

Pre-Major  w/ 
Lab/Dem Totals 

Programs offering courses                   
  LS PS Both LS PS Both LS PS Both LS PS Both LS PS Both

Freshman 
Clusters 3 1  3 2        6 3  
Honors 
Collegium 3 2  1         4 2  
CUTF 3 3           3 3  

Subtotal 9 6  4 2        13 8  

Departments offering courses             
A&O Science  1      3   3   7  
Anthropology       2      2   
Astronomy  3 1 1   2      6  1 
Chem/Biochem        7   2   9  
E&S Science  2    1 1 3 1 1 2 1 2 7 3 
EE Biology 4            4   
Geography          1 1 1 1 1 1 
Life Sci Core       1   2   3   
Linguistics       1      1   
MCD Biology 2   1         3   
MIMG 2            2   
Neuroscience 1            1   
Philosophy        1      1  
Physiological 
Science 1   2         3   
Physics        1   12   13  
Psychology 1            1   
Statistics         2      2 

Subtotal 9 6 1 4 2 1 8 15 3 5 20 2 29 38 7 
Grand Total 18 12 1 8 5 1 8 15 3 5 20 2 42 46 7 

TOTAL NUMBER OF COURSES  (Life and Physical Sciences) 95 
* See Appendix C for a detailed list of courses.   
Life Science departments are highlighted in yellow; these departments typically do not teach preparation courses for 
pre-majors, as all the pre-major life science courses are offered via the Life Science Core (see text). 
Physical Science departments are highlighted in green. 
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Course Offerings and Their Instructors 
During the academic year, Foundations of Scientific Inquiry courses are taught by either tenure-track 
faculty or by lecturers and teaching fellows.  Table 4 shows the number of courses offered by departments 
over the last four years and the percentage of those courses taught by faculty members (For additional 
information on faculty engagement in SI courses, see Appendix D).  Of the 440 courses offered in the last 
four years, 216 were aimed at non-science students and 224 were preparatory courses for science majors.  
Of the total, ladder faculty taught 67% of these courses, and, when divided by course type, ladder faculty 
taught more of the pre-major science courses (70%) than those aimed at non-science majors (64%).   
 
Table 4.  Total Course Offerings in the Past Four Years; Percentage Taught by Ladder Faculty: 2002-06 

 General Science Courses Pre-Major Science Courses 
Program or Department 

Total Offerings 
Percent by 

Ladder Faculty Total Offerings 
Percent by 

Ladder Faculty 
A&O Science 52 30 (58%) 4 4 (100%) 

Anthropology 11 10 (91%) - - 

Astronomy 30 27 (90%) 2 2 (100%) 

Chem/Biochem 2 0 (0%) 38 15 (40%) 

E&S Science 6 2 (33%) 39 30 (77%) 

EE Biology 7 7 (100%) - - 

Freshman Clusters (F, W) 32 26 (81%) - - 

Life Sci Core 10 2 (20%) 20 15 (75%) 

Geography - - 21 17 (81%) 

Linguistics - - 10 10 (100%) 

MCD Biology 20 6 (30%) - - 

MIMG 10 4 (40%) - - 

Neuroscience 1 1 (100%) - - 

Philosophy 5 4 (80%) - - 

Physiological Science 10 4 (40%) - - 

Physics 10 10 (100%) 77 57 (74%) 

Psychology 10 6 (60%) - - 

Statistics - - 13 7 (54%) 

Total (Average) 216 139 (64%) 224 157 (70%) 
 
During UCLA’s summer session, Foundations of Scientific Inquiry courses are also taught by ladder and 
non-ladder faculty.  In the past three summers, the percentage of courses taught by ladder faculty has 
increased from 10% to 25%.  Since Summer Sessions is now counted towards workload, it is expected 
that this percentage will continue to increase with the hope that the percentage will be more similar to that 
during the academic year.  This may be difficult to achieve as many science faculty are fully paid on grant 
funds and cannot teach. 
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Student Enrollment 
During the first four years of the new general-education curriculum, total student enrollment in the 
Foundations of Scientific Inquiry courses averaged around 30,000.  Of this enrollment, 25% of the 
students taking the courses were listed as “undeclared”, 33% were students working toward a B.A. in the 
Arts, Humanities, or Social Sciences, and 42% were science students working toward a B.S.  These data 
are summarized in Figure 1.   

These percentages differed slightly during the summer session offerings of the same classes.  Forty 
percent of summer session students were B.S. candidates, 23% were working towards a B.A., and 11% 
were undeclared.  Twenty-six percent of these summer session enrollees were non-UCLA students. 

 
Figure 1.   Total enrollment in GE Science Classes 
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Figure 2.  Enrollment in GE Science Classes by Student’s 
Class Standing (Academic Year) 
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As noted before, all Foundations of Scientific Inquiry courses are lower division offerings, and students are 
expected to complete them during their freshman and sophomore years. When the enrollments in these 
courses are summarized by class standing, the data reveal that many students take these courses during their 
junior and senior years (Figure 2).  Of the total enrollment (30,000 students) during the academic year, 
approximately 19,000 (63%) are lower division students.  During the summer, these courses are populated 
more by upper division UCLA students (63%) than lower division UCLA students (33%). 

The Summer Sessions data currently available do not allow us to separate, B.S. students from B.A. 
students.  However, since B.S. students must complete most of their introductory science courses before 
entering the major (which most do at the beginning of their junior year), it is safe to guess that most of the 
upper-division students taking Foundations of Scientific Inquiry course are non-science students. 

To determine the courses that non-science majors took most frequently, we revised the percent of students 
in each class that were working toward a Bachelor’s of Science (B.S.) degree and a Bachelor’s of Arts 
(B.A.) degree.  In Table 5, we list the 11 general-science courses that had enrollments greater than 2,000 
(over four years).  Astronomy 3 enrolled 3,844 students; only 11% were B.S. students.  A complete listing 
of the enrollment by course is posted in Appendix E. 
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Table 5.  General Education Science Courses with Enrollment Greater than 2,000: Fall 2002 to Fall 2005* 
Department and Course Number 
Course title 

Total 
enrollment 

B.S. students 
% of total 

Average 
class size 

% taught by 
ladder faculty 

Astronomy 3 
Nature of the Universe 3844 11% 384 50% 

Physiological Science 5 
Diet and Exercise 3836 18% 284 40% 

Statistics 10 
Statistical Reasoning 3570 23% 357 70% 

MCD Biology 40 
Aids & Sexual Transmit Diseases 3520 27% 352 0% 

Linguistics 1 
Intro to the Study of Language 3140 24% 314 100% 

Anthropology 7 
Human Evolution 3060 15% 340 85% 

Atmospheric & Oceanic Sci 2 
Air Pollution 2870 10% 287 60% 

MCD Biology 30 
Biology of Cancer 2275 31% 284 85% 

Earth and Space Sciences 15 
Intro to Oceanography 2223 19% 318 90% 

Psychology 15 
Intro to Psychobiology 2125 26% 212 60% 

Physics 10 
Intro to Physics 2008 9% 201 100% 

*Courses highlighted in blue have a lab or demo component.  
 
The percentage of science students taking the 11 general science courses listed in Table 5 varies from a 
low of 9% (Physics 10) to 31% (Biology of Cancer).  By and large, the generalist GE life science courses 
have a higher percentage of B.S. students enrolled than the general GE physical science courses.  One 
possible explanation for this is that most Physical Science undergraduates (B.S. students), except 
Biochemistry majors, do not have any requirements for life science courses associated with their majors.  
These students appear to fulfill their Life Science GE requirements by taking general courses, such as 
Biology of Cancer, Psychobiology, etc).  On the other hand, all Life Science students must take pre-major 
courses in the physical sciences (chemistry and physics); thus, they will be less likely to take additional 
general physical science courses, such as Astronomy and Air Pollution.  As a result, the population of 
B.S. students in general physical science GE courses (such as Air Pollution, etc) is low. 

Table 5 also shows three courses that are most often taken by B.A. students who must complete a course 
in the life and physical sciences that has a lab or demo component.  Astronomy 3 and Physiological 
Science 5 are the most popular courses, with Earth and Space Sciences 15 also making a strong showing. 

None of the courses listed in Table 5 are required for students majoring in life or physical science.  Life 
science students and pre-medical students (regardless of their UCLA majors) will satisfy all of the 
Foundations of Scientific Inquiry requirements by completing preparatory courses in the life sciences, 
chemistry and/or physics.  With the exception of Biochemistry majors, most physical science students 
usually have no preparation requirements in life sciences, and must satisfy these requirements by 
enrolling in GE courses aimed at non-science majors.  This probably explains why some of the popular 
life science courses for non-science majors such as Molecular, Cellular, and Developmental Biology 30 
and 40, as well as Psychology 15, have more B.S. students than many of the popular physical science 
courses such as Astronomy 3 and Atmospheric and Oceanic Sciences 2.  

Profiles of course selection made by 17 seniors (2005) are posted in Appendix F.  A few points are worth 
noting about this student enrollment information.  Geography majors complete their life science 
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requirement by taking Geography 2 (lab/demo) and Geography 5.  Freshmen who complete a cluster 
sequence may complete up to three of their four requirements for Foundations of Scientific Inquiry by 
enrolling in one of the freshman clusters offering life and/or physical science GE credit, i.e., 70ABCW 
Evolution of the Cosmos and Life, M1ABCW The Global Environment, 71ABCW Biotechnology and 
Society, or 80ABCW Frontiers of Human Aging.  Taken together, these four clusters provided general-
education credit for nearly 1,800 freshman, or about 45% of the entering class over the past four years. 

 
Scientific Inquiry Curricular Review 
Following its review of Scientific Inquiry course requirements, offerings, faculty engagement, and student 
enrollments, the ad hoc review committee addressed the issue of whether or not courses in this foundation 
area were being taught in a manner that was consistent with the course proposals that were submitted and 
certified for GE credit in 2002.  This involved a series of intensive course and syllabi reviews by 
members of the committee over the winter and spring quarters of 2006.   

Curricular Review Process  
Course and Syllabi Reviews 
As noted in the previous section, 95 courses are currently approved for GE credit in the Scientific Inquiry 
foundation area.  Of these course offerings, the committee decided to look more carefully at a subset of 44 
courses.  The other 51 courses were eliminated from further consideration because they fell into one or 
more of the following categories: 

• They were required preparation for science majors, rather than GE courses designed for non-
majors (e.g., most of the physics and chemistry courses); 

• They were new courses, so the committee could not compare them to the original syllabi and 
course forms approved in the 2002 review and recertification process; 

• They have been and will only be offered once or have very small enrollments, e.g., the Collegium 
University Teaching Fellows (CUTF) seminars, which all bear the course number 98T; 

• They are Clusters or Honors courses slated for separate reviews. 

Two committee members were assigned to review each of the 44 courses.  Assignments were made so 
that no reviewer reviewed courses in his or her department.  Where two courses were linked (e.g., A&O 1 
and 1L), the same pair of reviewers reviewed both.  Where possible, courses were assigned in fields 
distant from the reviewers’ departments. 

Reviewers were asked to answer the following questions during their review of assigned courses: 

• Do the originally approved syllabus and the current syllabus describe the same course? 
• Do both syllabi satisfy the broad goals of GE courses in this foundational area as described in the 

mission statement? 
• Is the credit assigned to each course appropriate for the workload? 
• Do any of these courses warrant a closer review, either because the syllabi do not provide 

sufficient information to answer the previous questions or because the course raises serious 
concerns or deserves special attention based on its merits? 

During discussion of the 44 courses, several courses were marked as needing further review, when 
members of the committee believed they either had insufficient information on the syllabi to answer the 
committee’s questions regarding their content and aims, or because of other concerns.  A total of 14 
courses were identified: 
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• EE Biology 10 
• EE Biology 25 
• E&S Science 1 
• E&S Science 8 
• E&S Science 9 

• Chemistry 2 
• Geography 1 
• Geography 5 
• Life Science Core 15 
• Linguistics 1 

• MCDB 30 
• MIMG 12 
• Physics 1B 
• Physiological Sciences 5

 

These courses were further reviewed after the relevant departments were contacted and additional 
information provided.  In several cases, courses that had modest syllabi provided significant additional 
material on their course websites.  Only one of these 14 courses (Physiological Sciences 5) warranted 
further review (discussed below). 

The three-course in-depth review 
In addition to the review of the 44 courses described above, the committee chose to review three courses 
in much greater depth.  These courses were chosen as representative of one of three types of course: 

• Physical science courses with a discussion section or lab that had a history of heavy non-science 
student enrollments; 

• Life science courses with a discussion section or lab that had a history of heavy non-science 
student enrollments; and 

• GE courses that were primarily preparation for various science majors. 

The courses selected for this further review were Earth & Space Sciences 15 (Introduction to 
Oceanography, 5 units, lab/demo credit), Physiological Sciences 5 (Issues in Human Physiology: Diet 
and Exercise, 5 units, lab/demo credit), and Physics 1B (Physics for Scientists and Engineers: 
Oscillations, Waves, Electric and Magnetic Fields, 5 units, lab/demo credit).  

To review these courses, the committee members were divided into small groups and asked to interview 
the faculty member(s) who normally teach the course.  Where feasible, the faculty member also identified 
a teaching assistant who could discuss the lab component of the course with the committee members. The 
assignments were as follows: 

• Earth & Space Sciences 15 – Robert Fovell; Mark Morris; Theodore Porter; Department Faculty 
Representatives – Jon Aurnou and Edwin Schauble; 

• Physiological Science 5 – Jan DeLeeuw; Gail Kennedy; Ralph Robinson; Department Faculty 
Representative – James Barnard; 

• Physics 1B – Asad Abidi; Ray Ingersoll; Carla Koehler; Department Faculty Representative – 
Steve Cowley. 

The committee subgroups each met with the instructors of these courses and reported their findings to the 
full committee. 

Curricular Review Findings 
Conceptual overview: Three types of GE courses in the Foundations of Scientific Inquiry 
The review of the data collected on all GE courses in this foundational area as well as the review of 
syllabi and the in-depth review of the three individual courses taken together suggest that courses fall into 
three general categories: 

• The so-called “generalist GE” course is geared toward non-science students and conveys to this 
student population the “how” of knowledge production in the sciences.  More specifically, as the 
mission statement for this foundation area explains, these courses “ensure that students gain a 
fundamental understanding of how scientists formulate and answer questions about the operation 
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of both the physical and biological world.…Through lectures, laboratory experiences, writing, 
and intensive discussions students consider the important roles played by the laws of physics and 
chemistry, biology, earth and environmental sciences, and astrophysics and cosmology.”  

Earth & Space Sciences 15, Introduction to Oceanography represents one of these “generalist” 
GE courses.  The committee members who reviewed it were impressed with the caliber and 
thoughtfulness of the instructors, whom they described as enthusiastic and devoted to the course, 
and its very impressive website.  The only aspect of the course that seemed to need improvement 
was the lab section (labs were described as “stale” and as more illustrative than experimental).  
The instructors, however, have already formulated ideas to reinvigorate the labs and have 
submitted a proposal to their department chair to fund this project. 

Committee members regularly noted that the Cluster Program’s offerings in the sciences best 
realized the ideal for GE in this foundation area.  This is, in part, because Clusters, as 
interdisciplinary team-taught courses, underscore the way different disciplines approach 
problems, and thereby help students appreciate the distinctive nature of the scientific enterprise as 
well as its importance to understanding basic aspects of our world. 

 
• Another common type of GE course in the sciences is the lower-division science course required 

as preparation for science majors (the so-called “pre-major GE”).  Because these courses are not 
geared toward non-science students and are largely populated by science and engineering majors, 
they do not fulfill the goal of GE in extending an appreciation of science and scientific method to 
those who might otherwise avoid, ignore, or even fear it.  On the other hand, because these 
courses clearly give students a “fundamental understanding of how scientists formulate and 
answer questions about the operation of both the physical and biological world,” they meet the 
main pedagogical aims of the foundational area for those students willing and able to enroll in 
and appreciate these course offerings. 

In this context, it is interesting to note that Steve Cowley, the instructor for Physics 1B who was 
interviewed for this review, did not realize that his course even offered GE credit until he was 
contacted to set up the interview.  The committee members who reviewed this course and 
interviewed Cowley were all impressed with his commitment to the course, including his 
continual efforts to update and refine it.  They also appreciated Cowley’s ability to articulate his 
teaching philosophy for the course and its suitability to the foundation’s pedagogical aims. But 
given the rigorous nature of the course, the committee members and instructor recognized that 
most non-science majors would be precluded from taking it. 

In some departments (e.g., Chemistry and Biochemistry), the pre-major GE constitutes the only 
GE or close to the only GE offered.  Some departments have sufficient majors that they do not 
think it necessary to offer GE courses to other student groups.  Often they also do not have the 
resources to offer these additional courses.  Some committee members believed that the culture in 
these larger departments may exhibit a lack of respect for true GE courses and that if that were 
indeed the case, then faculty teaching those courses would not receive adequate or appropriate 
recognition for doing so.  In any case, this situation contributes to gaps in the GE curriculum for 
non-science majors. 

 
• The “inadequate GE” course is one that does not successfully meet the criteria outlined in the 

mission statement.  That is, it fails to help students gain a “fundamental understanding of how 
scientists formulate and answer questions about the operation of both the physical and biological 
world.”  This problem can occur because a course overemphasizes the memorization (and perhaps 
manipulation) of facts with little reflection on how scientists actually come to ascertain these 
facts, or how hypotheses are formulated and tested.  These courses might involve unnecessary 
busy work or seek more to entertain students than to provide them with an adequate 
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understanding of the scientific method or of how scientists examine and interpret their data and 
deal with the inevitable uncertainties they encounter. 

Physiological Sciences 5, Issues in Human Physiology: Diet and Exercise – another course 
selected for in-depth review – was deemed to fall into this category.  Despite the passion of the 
instructors and the popularity of the course, committee members noted the absence of attention to 
scientific method in the course.  Overall, it seemed that there was considerable potential for this 
course, but that opportunities to reinforce the pedagogical aims of courses in scientific inquiry 
were being missed.  The lab was an especially weak component of the course (discussed further 
below). 

Consistency of course offerings since 2002 review and certification 
The review of the 44 courses deemed germane to this committee’s charge indicated that most of the 
courses originally certified for the new GE have been taught in a manner consistent with the course 
proposals that had been submitted and approved in 2002.  Only 14 of the 44 courses required scrutiny and 
of these, only one had significant limitations that the committee thought warranted its being “decertified” 
(see below).  The remainder, on further inspection, turned out to be satisfactory. 

Gaps in course offerings 
Although the committee did not undertake a systematic analysis of gaps in the GE curriculum in this 
foundation area, it was noted that departments with many service courses for science majors tend to have 
few or no “generalist GE” courses.  For example, physics and chemistry and biochemistry have several 
large lower-division courses that offer GE credit, but they have almost no courses geared to the non-
science student.1  The situation in psychology is also notable: this department, despite its large size, has 
only one four-unit GE course – Psych 15, Introductory Psychobiology.   

The committee noted that many big departments are contributing to the Fiat Lux program, which offers 
another venue for disseminating insight into science and the scientific method to non-science majors 
(although students do not get GE credit for enrolling in Fiat Lux seminars).  The committee recognized 
that it is easier for faculty to take on a one-unit course as an overload than a four- or five-unit course that, 
in practice, has to push out one of the department’s service classes. 

A recent effort by the GE Governance Committee to identify a series of “thematic” GE course lists (See 
Appendix G) found that students interested in exploring astrobiology, stellar and planetary phenomena, 
evolution, and environmental questions could select from a reasonably wide range of offerings in the 
Scientific Inquiry foundation area.  However, the courses offered in these thematic areas are all taught by 
relatively small departments (or subfields) – specifically, Anthropology, Astronomy, Atmospheric & 
Oceanic Sciences, Earth & Space Sciences, Ecology & Evolutionary Biology, Geography and the Life 
Science Core. Missing from this group are many of the larger departments and subfields, including 
Psychology, Physics, Chemistry & Biochemistry, Molecular, Cellular, and Developmental Biology and 
Microbiology, Immunology, and Molecular Genetics.  Also missing are relatively new fields that would 
likely be of interest to students, including genomics and nanotechnology. 

Lab/Demo Courses 
The committee discerned two problems with GE courses offering lab/demo credit.  The first is that there 
are too few of these to allow students to fulfill this requirement easily, especially in the Life Sciences. 
There are 32 lab/demo courses overall in the foundation area (not including the Clusters).  Of these, 12 

                                                      
 
 
1 We note that physics has the well-attended course, Physics 10.  Furthermore, Physics is in the Department of 
Physics and Astronomy, and Astronomy offers several popular GE courses, so if there is a perceived shortfall, it is 
not at the department level in this case. 
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are in the Life Science section.  Three of these Life Science offerings can alternatively be counted for 
lab/demo credit in Physical Science. 

The second issue is that not all courses offering lab/demo credit are genuinely providing students with the 
experience this credit is meant to reflect.  Specifically, the review of Physiological Sciences 5 indicated 
that some assignments merely require students to amass and manipulate data, which the committee 
deemed insufficient to confer lab/demo credit.  It was the committee’s strong opinion that this credit must 
only be awarded when a sustained activity beyond the lecture allows students to gain insight into how 
scientists look at and ask questions about findings within their field.  This must be a hands-on or 
otherwise direct experience illustrating how scientists examine and interpret their data and employ the 
scientific method, preferably occurring over the length of the quarter rather than over the course of one 
week. 

In Physiological Science 5, the measurement of various aspects of one’s diet, exercise and physiology in 
connection with the use of software to manipulate these data served as the lab component of the course. 
The committee unanimously agreed that these activities did not fulfill minimal criteria for the lab 
component of a GE class in Foundations of Scientific Inquiry. 

 
Recommendations   
The Self Review Committee developed three categories of recommendations for creating and sustaining 
high-quality GE course offerings in the Foundations of Scientific Inquiry area: 
 
Quality Control 
Several recommendations address the need to develop methods for ensuring that courses meet (and 
continue to meet) criteria for inclusion in this GE foundation area.  These include: 

• Requiring better developed and standardized syllabi that demonstrate the way the course fulfills 
the aims of this GE foundation area.  This requirement includes ensuring that all syllabi have well 
developed explanations of the course aims and objectives. In addition, the committee believed 
that instructors should provide a brief account of how the course fulfills the various GE principles 
it claims to address.  Especially important would be an indication of how the course helps 
students understand the process of scientific inquiry. 

• In order to achieve the first goal, the committee recommends further elaboration of the criteria 
for inclusion in the Scientific Inquiry area.  In particular, specific standards and principles for 
lab/demo credit were deemed especially important. Committee members want to ensure that 
courses earning this credit emphasize the methods by which scientists go about their work. 
Specifically, the lab/demo component of the course should provide hands-on or some other direct 
experience with important course concepts, emphasizing the ways scientists gather, examine, and 
interpret data, illustrating how scientists grapple with uncertainty, and how scientists formulate 
and test hypotheses. 

• The committee encourages monitoring course content via the electronic syllabus abstract system 
(currently being developed).  The electronic syllabus abstract project should provide a means for 
tracking syllabi and ensuring that they have the depth and standardization required. 

• The committee recommends reviewing 20% of the course offerings annually, so that the whole 
course list in this foundation area would be reviewed every five years. 

• The committee recommends establishing a process for “decertifying” GE courses.  The review of 
Physiological Science 5 indicates that courses can evolve to the point that they no longer meet the 
standards of an acceptable GE course.  The committee believes there should be a process by 
which such courses are removed from the GE curriculum. 
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Student Access to Course Information 
Committee members regularly noted that students rarely have any clear sense of the course content and 
aims prior to enrolling in the courses.  It is recommended that students be provided with access to the 
(improved) syllabi supplied to the electronic-syllabus-abstract project.2   
 
Course Development  
The Self Review Committee makes several recommendations aimed at encouraging development of new 
courses in this foundation area.  Given the small number of GE courses bearing lab/demo credit, the 
recommendations focus especially on addressing this problem.  The recommendations are: 

• The Deans of Life and Physical Sciences should  
o provide incentives for faculty to develop and teach GE courses;  
o provide additional faculty FTE for that purpose; 
o identify funds for GE lab courses;  
o make lab space available for GE lab courses; 

• The Vice Provost should encourage and facilitate the development of additional cluster courses in 
the sciences; 

• Department Chairs should work with their faculties to enhance current GE courses by including a 
discussion section or lab.  Given that the mission statement for this foundation area specifies that 
students should learn about scientific inquiry not merely through lecture but also through 
“laboratory experiences, writing, and intensive discussions,” the committee wants to ensure that 
students are provided with the opportunity to reinforce and explore lecture material in section or 
lab.  This requires departments to make TAs available for GE lecture courses, which also requires 
that Deans provide TA support to departments. 

• The Vice Provost and Deans should develop new models for increasing and enhancing GE 
offerings by considering creative ways to develop new courses.  One example would be to create 
GE seminars by attaching them to currently offered lecture courses, such as the new Sophomore 
Seminar Sequence program that has been established by the Vice Provost working with the Deans 
of Humanities and Social Sciences.  Another model would be to offer stand-alone one-unit labs 
for currently offered four-unit GE courses so that students could have more choice between five-
unit lab courses or four-unit non-lab courses.  One suggestion (a suggestion that could only be 
realized in the event of another overhaul of the GE curriculum) would be to offer two-unit GE 
courses.  This approach was advocated by committee members who believe that current GE 
courses give too much detail, and that non-science students would benefit from knowing less 
detail about a broader range of topics, giving them more of what one might reasonably expect 
them to retain and less of the detail that is likely to be lost. 

• Investigate further the problem of gaps in the curriculum.  The committee encourages GE 
Governance to initiate a more systematic analysis of where these gaps exist and how best to fill 
them.  The two general areas requiring investigation are: (a) curriculum gaps in various 
departments or new interdisciplinary areas, including but not limited to, Chemistry, Psychology, 
Nanotechnology and Genetics; and (b) the dearth of lab/demo courses, especially in the Life 
Sciences; and (c) a lack of health related courses that might be offered by faculty in Public 
Health, as well as Medicine, Dentistry and Nursing. 

                                                      
 
 
2 This view was contested by at least one committee member who believes that students have a very efficient word-
of-mouth network and that freshmen have enrollment counselors to provide suggestions and disseminate 
conventional wisdom.  It might be helpful to get more complete information regarding students’ knowledge.  Having 
detailed syllabi online is of course desirable in any case. 
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