
GER 2 ASSESSMENT REPORT 

Submitted by GER 2 W orking Group members:

Lizbeth Allison (Biology)

Todd Averett (Physics)

Robert Pike (Chemistry)

The GER 2 Assessment Report a description of methodologies used in the assessment and the W orking Group’s

report of GER 2 courses. Portfolio and survey results are appended to this report. As specified in the schedule for 

GER assessments, the GER 2 Report is submitted to the Educational Policy Committee and the Assessment 

Steering Committee. Each committee responds to the report, and the Educational Policy Committee presents results 

and recommendations to the faculty.

DESCRIPTION OF SURVEY AND PORTFOLIO METHODOLOGIES
1

W hen the general education curriculum was adopted, the faculty voted to assess the GERs using course portfolios

and surveys. Each methodology is described briefly below. 

PORTFOLIO METHODOLOGY

Faculty members were asked to submit course portfolios for each GER 2 course and laboratory they taught in

Spring 2000 and Fall 2000. The portfolios are collections of material from the course or laboratory (e.g., syllabus,

assignments, tests) that illustrate how the GER criteria are being met. Faculty members also were asked to include

examples of student work in the portfolios and descriptions of how their course meets each criterion.

During a pilot study of the methodologies, scoring rubrics for GER 2 courses and laboratories were developed using 

the language of the GER criteria. GER 2 W orking Group members updated the scoring rubrics from the pilot and 

used them to evaluate each course and laboratory portfolio. W hen a faculty member was teaching multiple sections 

of the same course, a single portfolio was collected. In the case of GER 2 lecture courses, 8 of the 35 course

sections taught in Spring and Fall 2000 were duplicate sections.2,3  Portfolios were submitted for 22 of the

remaining 27 sections. For the labs, a single instructor or a team of instructors coordinated multiple sections of nine 

labs. Portfolios were submitted for each of the nine labs. One course portfolio and one lab portfolio did not contain

enough information to include in the analysis.

Course portfolios included in analysis 21 / 27 (78%)

Lab portfolios included in analysis 8 / 9  (89%)

SURVEY METHODOLOGY

GER 2 W orking Group members modified the course and laboratory survey instruments developed during the pilot

of the methodologies. W orking Groups are asked to compare results of the portfolio and survey methodologies. To

do so, the survey instruments and portfolio scoring guides were designed with parallel items and scales.

The survey included all students with valid contact information who were enrolled in GER 2 courses and 

laboratories in Spring 2000 and Fall 2000. Students were sent a questionnaire for each GER 2 course and laboratory

in which they were enrolled. Faculty members were sent parallel questionnaires for each GER 2 course or 

1 The Office of Assessment prepared the Description of Methodologies and tables in this report
2 Two courses with duplicate sections (BIO 204, CHEM 103) were taught by different instructors who submitted a single

portfolio for the course.
3 Two physics courses had co-enrollments in eight problem sections. Portfolios represent the two courses.
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laboratory they taught. They were sent a single questionnaire for multiple sections of the same course or laboratory.

Recall that labs often were coordinated by a team of instructors. Thirteen instructors (including 2 teaching 

assistants) representing all the sections were surveyed. All thirteen instructors responded to the survey.

         Lecture courses
4

   Laboratories 

Student responses:   Spring 2000:  1035 / 1840 (56%)   497 / 763  (65%)

   Fall 2000:   1572 / 2267 (69%) 616/ 862 (71%)

          Total:     2607 / 4107 (63%)   1113 / 1625 (68%)

 Faculty responses: Total:     24 / 28 (86%)    13 / 13 (100%)

Students from each course section responded to the survey. In 29 of the 35 course sections surveyed, at least half of 

the enrolled students responded to the 10 survey items. Of the six sections with less than half of the students 

responding, response rates ranged from 38% (17/45) to 49% (60/122).  There are no statistically significant 

differences between portfolio scores and only modest differences between average responses of students in courses 

with higher response rates and those in courses with lower response rates.  In survey responses, those course 

sections with lower student response rates had, on average, slightly lower scores than those in sections with higher 

response rates. However, substantively, the difference between the two groups was less than .5 on the 5-point scale 

and averages for both groups were at least at the midpoint (3.0) of the scale.

COURSES / SECTIONS INCLUDED IN GER ASSESSMENT

Tables 1 illustrates the number of GER 2 courses, course sections, laboratories and lab sections that were offered

during the Spring and Fall 2000, and the number of faculty members teaching GER 2 courses and laboratories.5

TABLE 1: 1999 – 2000 GER 2 Courses by Department

Spring & Fall 2000 Spring & Fall 2000 Spring & Fall 2000

Lecture Courses  Lecture Sections Instructors

Departments:

 Anthropology   1   1   1 

Biology*   7   9   8 

 Chemistry   2   4   4 

Geology   2   4   3 

 Kinesiology   1   2   1 

Physics**   6   8   7 

 Psychology   2   7   5

      Totals 21 35 29

Labs Lab Sections Instructors

 Biology 4 27   4 

Chemistry 1 15   1 

 Geology*** 1 10   1 

 Physics 3 30   5

      Totals 9 82 11

*one biology instructor taught two different courses, and accounts for two of the 8 instructors in Biology

**does not include 4 problem sections of PHYS 102 or 4 problem sections of PHYS 108

***does not include two teaching assistants who responded to the faculty survey

4 In one course with duplicate sections taught by two instructors, each instructor completed the questionnaire. 
5 The Office of Institutional Research provides the Office of Assessment with information about GER courses, course sections,

faculty members, and enrolled students.
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In sum, seven departments offered a total of 21 GER 2 courses with 35 sections in the Spring and Fall of 2000. Four

departments offered 9 labs with 82 sections during this same period. Some instructors taught single sections of more

than one course (portfolios were requested for each course), and some taught multiple sections of the same course

(one portfolio was requested for multiple sections taught by the same instructor).

WORKING GROUP REPORT OF GER 2 COURSES & LABS

The Working Group’s report of GER 2 courses and laboratories is based on the attached summary tables of 

portfolio scores and survey results, and the Group’s review of student work and course materials.

The general consensus of the assessment committee is that the GER 2 courses are meeting the criteria required for

the GER 2 designation as currently stated. However, the committee also feels that the wording of the criteria does

not truly reflect the nature of a science course. In particular, the main focus of a science course is to present a

scientific knowledge base related to that particular subject. The instructors of these courses spend the majority of

their time teaching this scientific knowledge base. For a course to also earn the GER 2 designation, it must address 

additional areas such as the historical significance and cultural impact of the particular subject under study. Even in 

the case of GER 2 courses, the primary focus remains the presentation of a scientific knowledge base, supplemented

by the additional GER 2 related material. When evaluating the portfolios, it is truly hard to find a GER 2 course that 

addresses the GER 2 criteria as its major focus (a score of 5). Indeed, the major focus is the presentation of a

scientific knowledge base. The suggested rewording of the GER 2 guidelines will help clarify this confusion.

The second concern of this committee is the difficulty of assessing the degree to which the GER 2 criteria are being 

met by looking at the course portfolios. These portfolios are subjective in nature it is often difficult to discern

whether a course is failing to address the GER 2 criterion, or whether the portfolio is merely incomplete or poorly

written. The converse is also true; a well written portfolio may convince the reader that a course is doing more to 

meet the GER 2 criteria than it is truly doing. Finally, the scoring scale for the portfolios is difficult to interpret. A

score of 2 is a low score relative to a score of 5, but as worded, a score of 2 indicates that the criterion is "being met

superficially." Under this definition, a 2 should be a passing score, but in a final report may appear as a poor score. 

The committee wishes to express our strong feeling that the courses surveyed are doing a good job of fulfilling the

GER 2 requirements. The two concerns mentioned above are intended to provide positive feedback to improve both

the GER 2 guidelines and assessment process for the future. 

The GER 2 assessment committee suggests modification of the GER 2 criteria to better reflect the nature of science 

education. Our suggestions are shown below. Suggested removals are shown as strike-through text. 

GER 2 – The Natural Sciences

Definition and Elaboration of Criteria:

The fundamental requirement of GER 2 courses is that they introduce students to the enduring scientific principles 

which underlie many of the important issues of their times, and foster an appreciation of how science relates to our 

wider culture. Because these issues can change over the course of a lifetime, students must be given a foundation 

which prepares them to further educate themselves. Such a preparation requires providing the student not only with

factual information but also with:  Such a preparation should provide the student with:

1. an appreciation of the nature of scientific inquiry and understanding, and

2. an understanding of the concepts that unify the natural sciences. 

   1. a knowledge base within a particular scientific discipline, and 

   2. an appreciation of the nature of scientific inquiry and understanding.

Although both criteria must be satisfied by a GER 2 course, there is no fixed formula for determining the exact 

percentage of time to be spent on each. The two criteria can be elaborated as follows:
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Criterion 1: Gaining a scientific knowledge base involves the mastery of concepts and the development of the 

viewpoint specific to a particular scientific discipline. It is more than simply learning a set of facts. 

Knowledge of a particular science and its paradigms allows understanding of what type of questions

should be posed and how one can go about answering them.

Criterion 1: Appreciating the nature of scientific inquiry and understanding involves having a basic conception of

the following: 

a. how scientific theories are developed and tested

b. the nature of empirical knowledge and the limits of science 

c. the historical development of science and its wider cultural and intellectual context. 

Criterion 2: Understanding the concepts that unify the natural sciences involves having a basic conception of at least 

three of the following: 

a. the character of natural laws; 

b. the role of mathematics in science; 

c. the centrality of cause and effect reasoning to the scientific world view; 

d. the fundamental importance of change and evolution; or

e. the characteristic scales and proportions of natural phenomenon. 

Criterion 2: Within the context of a particular scientific discipline and its findings, wider questions of what science

is, how it is practiced, and what are its limitations may be addressed. It is expected that a GER 2 course 

will cover some combination of the following  concepts, which are aimed at appreciating the nature of 

scientific inquiry and understanding.

a) how scientific theories are developed and tested 

b) the nature of empirical knowledge and the limits of science; and

c) the historical development of science and its wider cultural and intellectual context.

d) the character of natural laws 

e) the role of mathematics in science 

f) the centrality of cause and effect reasoning to the scientific world view 

g) the fundamental importance of change and evolution; or the characteristic scales and proportions of 

natural phenomenon.

The committee further suggests a minor addition to the Laboratory Addendum section (shown underscored below).

Addendum for Laboratory Courses (or the Laboratory Component of Combined Lecture and Laboratory 

Courses)

The laboratory component of combined lecture/laboratory courses, or separate laboratory courses which have GER 

2 lecture courses as co-requisites, should introduce students to the conduct of experiments and observations, and the

analysis of resulting data. Although modifications of experiments are not usually feasible in practice, student 

consideration of experimental design and troubleshooting should be encouraged. To ensure a proper balance 

between these aspects of laboratory inquiry, it is the committee’s philosophy that the laboratory must include a

significant component of "hands-on" experience. Activities such as the use of supplied data for analysis, the

discussion of classical experiments, the use of computer simulations or demonstrations by instructors may all have

appropriate roles as components of the laboratory experience. However, in the aggregate, they should not constitute 

the bulk of that experience. 
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ASSESSMENT QUESTIONS: GER 2

PORTFOLIO RESULTS: (Tables 2a, 2b)

1. Based on analysis of student work and other course portfolio materials, how well are each of the GER 2 criteria 

being met (Table 2a, Figure 1)? 

a. What types of courses would clearly meet each criterion?

b. What types of courses would not meet each criterion?

Answer: The criteria (as they currently stand) appear to be being met fairly well. However, the evidence has been 

hard to assess in some cases, especially when the evidence is primarily anecdotal. What is needed for better 

assessment are portfolios that not only provide a narrative description of how criteria are met but also provide 

student work in support of the narrative. 

2. Criterion 2 specifies that at least three of five components must be addressed by a GER 2 course. To what extent 

are the GER 2 courses meeting this requirement (Table 2a)?

Answer: These components seem to be being met appropriately. (However, see the caveat above.) 

3. Based on analysis of student work and other materials in the GER 2 laboratory portfolios, to what extent do the 

labs introduce students to the conduct of experiments and observations and introduce students to the analysis of 

data (Table 2b)?

a. What types of labs would clearly meet each criterion?

b. What types of labs would not meet each criterion?

Answer: The laboratory documentation in portfolios is generally easier to interpret than lecture course materials.

The lab requirements are being met fairly well. One area that is worth commenting on is the moderately large 

amount of non-hands-on experiments in some courses. However, this is usually necessitated by large enrollments

and small budgets. 

4. Is the approximate percentage of the total scheduled lab time that involves the performance of experiments or

observations by students appropriate to meet the goals of the laboratory component of GER 2 (Table 2b)? 

Answer: See #3. above. 

PORTFOLIO AND SURVEY RESULTS:  (Table 3, Figure 2, Tables 4 – 9) 

5. Do survey responses of students support the portfolio analysis for GER 2 courses and labs

If not, please explain. (Table 3, Figure 2) 

Answer: Student responses do appear to support the portfolio analyses for GER 2 courses. 

6. For the GER 2 course criteria, do you find any significant differences between or among Tables 4-10:

Answers:

a. Students and faculty (Table 4): Faculty ratings, not surprisingly, are slightly higher than student ratings for all 

criteria. Interestingly, “the role of mathematics in science” was given the lowest ratings by both students 

and faculty. This apparently reflects the fact that the biological sciences have less emphasis on mathematics

(see Table 5) than the physical sciences.

b. Physical and biological sciences (Table 5): see (a) above.
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c. Course level (Table 6: 100-200 and 300-400): No significant differences. 

d. Class size (Table 7: less than 20, 20 to 40, 41 to 75, … ): No significant differences.

e. Student class status (Table 8: freshman, sophomore, junior, senior): No significant differences. 

f. Department (Table 9): Not surprisingly, given the nature of these disciplines, Chemistry and Physics received

slightly higher ratings for meeting the “character of natural laws” and “the role of mathematics in science” 

criteria compared with Biology and Psychology. Also, Pyschology received slightly lower ratings for 

meeting the “Scales and proportions of natural phenomenon” criterion. Otherwise, there were no significant

differences between the different departments. 

g. Courses for which portfolios are available and those for which portfolios are not available (Table 10): No 

significant difference 

GER 2: OVERALL ASSESSMENT

7. To what extent are GER 2 courses meeting the overall goals of the natural sciences requirement?

Answer: The overall goals of the GER are apparently being met, but only based on a small fraction of what is taught 

in any given GER 2 course. This is because the main focus of science courses (presentation of a scientific

knowledge base) is not addressed in the GER criteria, as currently stated. As a result, the committee is suggesting 

changes to the wording of the GER 2 criteria. 

8. Based on the portfolio and/or the survey analysis, do you have additional comments about GER 2 courses? 

Answer: No. 

9. Did you have any difficulty interpreting the Definition and Elaboration of Criteria for GER 2? If so, please 

explain.

Answer: The committee did not experience such difficulties. There were some instructors who, in their portfolios,

either misinterpreted or indicated at lack of knowledge of the concepts of natural laws or the scales of natural 

phenomena in their particular discipline.

10. Is the EPC’s GER designation request clear? If not, please explain.

Answer: This question was unclear to the committee.

11. Does the EPC’s GER designation request address the GER 2 criteria? If not, please explain. 

Answer: This question was unclear to the committee.

12. Based on GER 2 assessment results, do you have any suggestions for the EPC? 

Answer: The committee recommends that the GER criteria be modified as described above. We also suggest that 

the standing of courses as fulfilling GERs by EPC be assessed across several instructors, if possible. Instructors 

vary, not only in their course content and emphasis, but also in their portfolio-preparation style. For example, a 

good course could be poorly represented by an abbreviated portfolio.

13. Were the expectations for this assessment clear? If not, please explain. 

Answer: No, they were not particularly clear. It was not clear whether the results were meant to provide information

on specific courses or on coverage of the GER  as a whole. Neither was it clear whether the results were primarily

intended to inform the EPC, the College Administration, SCHEV, and/or the accreditation agency. The needs of 

these groups for specific versus general information and their authority to take corrective action are quite different.

Is the College to oversee its own fulfillment of the GERs, or does that authority lie outside the College?
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14. Was the assessment process clear? If not, please explain.

Answer: Yes, the process was fairly clear. However, gaining meaningful data from a qualitative and subjective 

evaluation tool can be difficult.

15. Did you have difficulty developing the portfolio scoring sheet and surveys?  If so, please explain. 

Answer: No. 

16. Did you have difficulty scoring the portfolios? If so, please explain.

Answer: Yes, scoring the portfolios was quite difficult, especially those portfolios associated with lecture courses. 

One reason for this is the subjective and qualitative nature of the reporting tool mentioned above. Another factor

that made scoring difficult was the variability in thoroughness of the portfolios themselves. The committee had to 

consider to what extent each portfolio was an accurate reflection of what transpired in the course (see #12 above). In

addition the numerical scale was ambiguous, especially the score of 2 (out of 5) “criterion met superficially”, which 

could be interpreted either negatively (below average, marginal) or positively (the standard was met).

17. Did you have difficulty interpreting results of the surveys (e.g., understanding tables/charts, determining

appropriate standards)? If so, please explain. 

Answer: No. 

18. Do you have any suggestions about the assessment process? 

Answer: We would caution any group who looks at the numerical data to be very careful in drawing quantitative 

conclusions from these qualitative data. As stated above, interpretation of portfolios is highly subjective, and the 

portfolios themselves may or may not accurately reflect the course content. The best assessment of a course in its 

entirety is to sit in on that course. Unfortunately, this is not feasible as a method of assessment. 

Please include any additional comments or recommendations you have about the GER 2 assessment results and the 

GER 2 assessment process
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TABLE 2a:  Distribution of GER 2 Course Portfolio Ratings

“Although both criteria must be satisfied by a GER 2 course, there is no fixed formula for determining the exact percentage of

time to be spent on each. The two criteria can be elaborated as follows:” 

SCALE: 5=criterion major focus of course

   4=criterion emphasized

3=criterion met adequately

2=criterion met superficially

1=criterion not met in course

Portfolio ratings* 
% of sections for each set of two ratings

(number of sections in parentheses)

portfolio score 5 4&5 4 3&4 3 2&3 2 1&2 1

Presentation of a scientific knowledge 

base
67%

(14)

33%

(7)
-- -- -- -- -- -- --

Criterion 1: Appreciating the nature of scientific inquiry and understanding involves having a basic conception of the following:

a. How scientific theories are developed and tested

b. The nature of empirical knowledge and the limits of science; and 

c. The historical development of science and its wider cultural and intellectual context.

Criterion           portfolio score 5 4&5 4 3&4 3 2&3 2 1&2 1

1a.  development & testing of scientific 

theories
5%

(1)

14%

(3)

33%

(7)

19%

(4)

5%

(1)

19%

(4)

5%

(1)
-- --

1b. nature of empirical knowledge & 

limitations of science 
--

24%

(5)

24%

(5)

14%

(3)

10%

(2)

29%

(6)
-- -- --

1c.  historical development of science --
14%

(3)

10%

(2)

48%

(10)

19%

(4)

5%

(1)

5%

(1)
-- --

1d.  cultural & intellectual context of 

science
--

29%

(6)

10%

(2)

38%

(8)

5%

(1)

10%

(2)

10%

(2)
-- --

Criterion 2: Understanding the concepts that unify the natural sciences involves having a basic conception of at least three of the

following:

a. Character of natural laws; 

b. Role of mathematics in science; 

c. Centrality of cause & effect reasoning to the scientific world view;

d. Fundamental importance of change evolution; or the

e. Characteristic scales & proportions of natural phenomenon.

Criterion           portfolio score 5 4&5 4 3&4 3 2&3 2 1&2 1

2a. character of natural laws --
38%

(8)
--

29%

(6)

19%

(4)

5%

(1)

10%

(2)
-- --

2b. role of mathematics in science 19%

(4)

19%

(4)

10%

(2)

10%

(2)

5%

(1)

14%

(3)

19%

(4)

5%

(1)
--

2c. importance of cause & effect

reasoning in the scientific world view 
--

43%

(9)

14%

(3)

19%

(4)

24%

(5)
-- -- -- --

2d. importance of change & evolution in

science
14%

(3)

29%

(6)

19%

(4)

24%

(5)
--

14%

(3)
-- -- --

2e. scales & proportions of natural 

phenomena
--

33%

(7)

14%

(3)

14%

(3)

10%

(2)

19%

(4)

10%

(2)
-- --

Criterion 2: lowest of top 3 components --
38%

(8)
--

38%

(8)

19%

(4)
--

5%

(1)
-- --
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Figure 1 provides the range and mean of scores by course section for the ten items on the portfolio scoring sheet.

The range of scores for each course is depicted by a vertical line connecting low to high scores. For each course, the 

mean of the ten portfolio items is marked within the range. Course means are connected by the blue line. 

Figure 1

Overall portfolio scores:  low to high scores & mean for each course

1

1.5

2

2.5

3

3.5

4

4.5

5

Range and mean for each course

TABLE 2b:  Distribution of GER 2 Laboratory Portfolio Ratings 

The laboratory component … should introduce students to the conduct of experiments and observations, and the analysis of 

resulting data. To ensure a proper balance between these aspects of laboratory inquiry, … the laboratory must include a significant

component of "hands-on" experience.

SCALE: 5=criterion major focus of lab

4=criterion emphasized

3=criterion met adequately

2=criterion met superficially

1=criterion not met in lab

Portfolio ratings* 
% of sections for each set of two ratings

(number of sections in parentheses)

Criterion portfolio score 5 4&5 4 3&4 3 2&3 2 1&2 1

Lab: Methods & techniques for designing & 

conducting experiments 
--

13%

(1)

13%

(1)

25%

(2)

13%

(1)
--

38%

(3)
-- --

Lab: Analysis of data --
25%

(2)

38%

(3)

13%

(1)

25%

(2)
-- -- -- --

Lab: Proportion of “hands-on” laboratory

experience
13%

(1)

25%

(2)

13%

(1)

13%

(1)

25%

(2)
--

13%

(1)
-- --
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TABLE 3: Student Survey

Mean Course Ratings  for 35 Sections 

SCALE: 1=Not at all; 5=Great extent
Survey ratings* 

% of classes/labs with mean student ratings at a given level

 (number of sections in parentheses: N=35 courses, N=9 labs)

  Criterion 

Mean of average

scores for all 

courses/labs

4 & above 3 & above 2 & above 1 & above

1. Presentation of a scientific

knowledge base 4.13
66%

(23 courses)

100%

(35 courses)

2. The development and testing of

scientific theories 3.64
29%

(10 courses)

91%

(32 courses)

100%

(35 courses)

3. The nature of empirical

knowledge and the limitations 

of science 
3.75

29%

(10 courses)

100%

(35 courses)

4. The historical development of

science 3.53
11%

(4 courses) 

86%

(30 courses)

100%

(35 courses)

5. The cultural and intellectual

context of science 3.69
23%

(8 courses) 

89%

(31 courses)

100%

(35 courses)

6. The character of natural laws 3.61
23%

(8 courses) 

94%

(33 courses)

100%

(35 courses)

7. The role of mathematics in 

science 3.16
23%

(8 courses) 

54%

(19 courses)

94%

(33 courses)

100%

(35 courses)

8. The importance of cause and

effect reasoning in the scientific 

world view 
3.73

34%

(12 courses)

94%

(33 courses)

100%

(35 courses)

9. The importance of change and 

evolution in science 3.85
37%

(13 courses)

97%

(34 courses)

100%

(35 courses)

10. The scales and proportions of

natural phenomena 3.48
9%

(3 courses) 

86%

(30 courses)

100%

(35 courses)

LABS

1. Methods & techniques for 

designing & conducting

experiments
3.68

22%

(2 labs)

100%

(9 labs)

2. Analysis of data 3.5 --
100%

(9 labs)
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TABLE 4: Summary of Faculty & Student Responses to GER 2 Course & Lab Surveys 

SCALE: 1=Not at all; 5=Great extent

Mean Scores 

Course Criterion: To what extent did this course:

Faculty

members

(N=24/28)

Students
(N=2607/4107)

Average of 

course means*

(N=35/35)

1. Present a fundamental body scientific knowledge? 4.79 4.15 4.13

2. Foster an appreciation for the development & testing of scientific

theories?
4.17 3.70 3.64

3. Foster an appreciation of the limitations of science? 3.96 3.77 3.75

4. Describe the historical development of a scientific field? 3.71 3.58 3.53

5. Foster an appreciation for the cultural & intellectual context of 

science?
3.75 3.74 3.69

6. Describe the character of natural laws? 3.88 3.65 3.61

7. Describe the role of mathematics in science? 3.46 3.15 3.16

8. Foster an appreciation for the importance of cause & effect reasoning

in scientific research?
4.25 3.80 3.73

9. Foster an appreciation for the importance of change & evolution in

systems studied by science?
4.09 3.94 3.85

10. Foster an appreciation for the scales and proportions of natural

phenomena (e.g., molecules vs. galaxies)?
3.96 3.45 3.48

Lab Criterion: To what extent did this laboratory (N=13/13) (N=1113/1625)

1. Address the methods & techniques for conducting scientific

experiments?
4.54 3.65 3.68

2. Teach you how to analyze data? 4.77 3.43 3.52

*In this report, most student survey responses are provided as means of students enrolled in courses. This strategy focuses the

assessment at the course level so that small courses are not absorbed by courses with larger enrollments.
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Figure 2:  Portfolio Scores and Survey Results
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3=criterion met adequately

 4=criterion emphasized

 5=criterion major focus

SURVEY SCALE:

1=Not at all 

 5=Great extent



TABLE 5: Summary of Student Survey Responses & Portfolio Scores for the Biological and Physical Sciences 

PORTFOLIO SCALE: 1=criterion not met 2=criterion met superficially 3=criterion met adequately 4=criterion emphasized   5=criterion major focus

SURVEY SCALE: 1=Not at all; 5=Great extent

Mean Scores

 Course Criterion: Portfolio: Mean score Student survey: Course mean

Biological (N=10) Physical (N=11) Biological (N=19) Physical  (N=16)

1. Presentation of a scientific knowledge base
Mean: 5.0

Range: 4.5 – 5.0

Mean: 4.7

Range: 4.5 – 5.0

Mean: 4.2

Range: 3.7 – 4.6

Mean: 4.0

Range: 3.3 – 4.6

2. Development & testing of scientific theories
Mean: 3.8

Range: 2.0 – 5.0

Mean: 3.5

Range: 2.5 – 4.5

Mean: 3.7

Range: 2.8 – 4.4

Mean: 3.5

Range: 2.6 – 4.4

3. Nature of empirical knowledge & the limitations of 

science

Mean: 3.8

Range: 2.5 – 4.5

Mean: 3.0

Range: 2.5 – 4.5

Mean: 3.9

Range: 3.4 – 4.4

Mean: 3.6

Range: 3.2 – 4.5

4. Historical development of science
Mean: 3.3

Range: 2.0 – 4.0

Mean: 3.6

Range: 2.5 – 4.5

Mean: 3.6

Range: 2.9 – 4.3

Mean: 3.4

Range: 2.7 – 4.4

5. Cultural & intellectual context of science
Mean: 3.7

Range: 2.0 – 4.5

Mean: 3.5

Range: 2.0 – 4.5

Mean: 3.9

Range: 3.2 – 4.4

Mean: 3.4

Range: 2.7 – 4.2

6. Character of natural laws 
Mean: 3.1

Range: 2.0 – 4.5

Mean: 4.0

Range: 3.0 – 4.5

Mean: 3.4

Range: 2.9 – 4.0

Mean: 3.8

Range: 3.1 – 4.4

7. Role of mathematics in science 
Mean: 2.6

Range: 1.5 – 4.5

Mean: 4.3

Range: 2.0 – 5.0

Mean: 2.6

Range: 1.8 – 3.5

Mean: 3.8

Range: 2.5 – 4.6

8. Importance of cause & effect reasoning in scientific

world view

Mean: 4.0

Range: 3.0 – 4.5

Mean: 3.8

Range: 3.0 – 4.5

Mean: 3.8

Range: 2.7 – 4.2

Mean: 3.6

Range: 2.7 – 4.2

9. The importance of change & evolution in science
Mean: 4.2

Range: 3.5 – 5.0

Mean: 3.8

Range: 2.5 – 4.5

Mean: 4.0

Range: 3.2 – 4.6

Mean: 3.6

Range: 2.9 - 4.4

10. The scales & proportions of natural phenomena
Mean: 3.1

Range: 2.0 – 4.5

Mean: 4.0

Range: 2.5 – 4.5

Mean: 3.2

Range: 2.4 – 4.0

Mean: 3.8

Range: 3.1 – 4.5
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TABLE 6: Summary of Student Survey Responses & Portfolio Scores by Course Level

PORTFOLIO SCALE: 1=criterion not met 2=criterion met superficially 3=criterion met adequately 4=criterion emphasized   5=criterion major focus

SURVEY SCALE: 1=Not at all; 5=Great extent

Mean Scores

Course Criterion: Portfolio: Mean rating Student survey: Course mean

Lower (100-200)

(N=18/23)
Upper (300) 

(N=3/4)

Lower (100-200)

(N=)
Upper (300) 

(N=7)

1. Presentation of a scientific knowledge base
Mean: 4.8

Range: 4.5 - 5

Mean: 4.8

Range: 4.5 – 5

Mean: 4.1

Range: 3.3 – 4.6

Mean: 4.3

Range: 4.0 – 4.6

2. Development & testing of scientific theories
Mean: 3.6

Range: 2 – 5 

Mean: 3.7

Range: 2.5 – 4.5

Mean: 3.6

Range: 2.6 – 4.4

Mean: 3.8

Range: 3.2 – 4.4

3. Nature of empirical knowledge & the limitations of 

science

Mean: 3.4

Range: 2.5 – 4.5

Mean: 4.0

Range: 3.0 – 4.5

Mean: 3.7

Range: 3.2 – 4.5

Mean: 4.0

Range: 3.6 – 4.4

4. Historical development of science
Mean: 3.5

Range: 2.5 – 4.5

Mean: 3.2

Range: 2.0 – 4.0

Mean: 3.5

Range: 2.7 – 4.4

Mean: 3.5

Range: 2.9 – 3.9

5. Cultural & intellectual context of science
Mean: 3.6

Range: 2 – 4.5

Mean: 3.7

Range: 2.0 – 4.5

Mean: 3.6

Range: 2.7 – 4.4

Mean: 3.9

Range: 3.4 – 4.3

6. Character of natural laws 
Mean: 3.6

Range: 2 – 4.5

Mean: 3.5

Range: 3.5 – 3.5

Mean: 3.7

Range: 2.9 – 4.4

Mean: 3.3

Range: 2.9 – 3.6

7. Role of mathematics in science 
Mean: 3.6

Range: 1.5 – 5

Mean: 2.8

Range: 2.0 – 4.5

Mean: 3.3

Range: 1.8 – 4.6

Mean: 2.5

Range: 1.9 – 2.9

8. Importance of cause & effect reasoning in scientific

world view

Mean: 3.8

Range: 3 – 4.5

Mean: 4.2

Range: 4.0 – 4.5

Mean: 3.7

Range: 2.7 – 4.2

Mean: 3.9

Range: 3.4 – 4.2

9. The importance of change & evolution in science
Mean: 4.0

Range: 2.5 – 5

Mean: 3.5

Range: 3.5 - 3.5

Mean: 3.9

Range: 2.9 – 4.6

Mean: 3.8

Range: 3.2 - 4.4

10. The scales & proportions of natural phenomena
Mean: 3.6

Range: 2 – 4.5

Mean: 2.8

Range: 2.5 – 3.5

Mean: 3.5

Range: 2.4 – 4.5

Mean: 3.2

Range: 3.0 – 3.4
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TABLE 7: Summary of Student Survey Responses by Class Size 

        Sizes: [16, 18, 23, 32, 38, 40, 42, 45, 50]  [70, 80, 80, 84, 85, 86, 93, 94, 98, 100]

          [115, 118, 122, 126, 130, 139, 145, 146] [163, 177, 190, 219, 238, 276, 295, 334]

SURVEY SCALE: 1=Not at all; 5=Great extent

 Course Criterion: Student survey: Course mean

Size:  16 - 50

(N=9)

Size: 70 - 100 

(N=10)

Size: 115 - 146

(N=8)

Size: 163 - 334

(N=8)

1. Presentation of a scientific knowledge base
Mean: 4.2

Range: 3.8 – 4.6

Mean: 4.0

Range: 3.3 – 4.6

Mean: 4.1

Range: 3.7 – 4.4

Mean: 4.2

Range: 3.6 – 4.5

2. Development & testing of scientific theories
Mean: 3.7

Range: 3.3 – 4.4

Mean: 3.5

Range: 2.6 – 4.4

Mean: 3.5

Range: 2.8 – 3.9

Mean: 3.9

Range: 3.4 – 4.1

3. Nature of empirical knowledge & the limitations of 

science

Mean: 3.9

Range: 3.3 – 4.4

Mean: 3.6

Range: 3.2 – 4.5

Mean: 3.7

Range: 3.4 – 4.1

Mean: 3.8

Range: 3.6 – 4.1

4. Historical development of science
Mean: 3.6

Range: 3.0 – 4.3

Mean: 3.4

Range: 2.7 – 4.4

Mean: 3.4

Range: 2.9 – 4.1

Mean: 3.7

Range: 3.4 – 4.0

5. Cultural & intellectual context of science
Mean: 3.9

Range: 2.9 – 4.4

Mean: 3.4

Range: 2.7 – 4.4

Mean: 3.7

Range: 3.2 – 4.4

Mean: 3.8

Range: 3.3 – 4.3

6. Character of natural laws 
Mean: 3.4

Range: 2.9 – 4.3

Mean: 3.8

Range: 3.1 – 4.4

Mean: 3.5

Range: 3.0 – 3.9

Mean: 3.7

Range: 2.9 – 4.3

7. Role of mathematics in science 
Mean: 2.9

Range: 1.9 – 4.6

Mean: 3.5

Range: 2.5 – 4.3

Mean: 3.0

Range: 1.8 – 4.1

Mean: 3.1

Range: 2.2 – 4.5

8. Importance of cause & effect reasoning in scientific

world view

Mean: 3.8

Range: 3.4 – 4.2

Mean: 3.5

Range: 2.7 – 4.1

Mean: 3.7

Range: 2.7 – 4.2

Mean: 3.9

Range: 3.3 – 4.2

9. The importance of change & evolution in

science

Mean: 3.8

Range: 3.2 – 4.5

Mean: 3.6

Range: 2.9 – 4.5

Mean: 4.1

Range: 3.8 – 4.6

Mean: 4.0

Range: 3.6 – 4.6

10. The scales & proportions of natural phenomena
Mean: 3.3

Range: 3.0 – 4.1

Mean: 3.7

Range: 3.1 – 4.5

Mean: 3.4

Range: 2.5 - 4.0

Mean: 3.4

Range: 2.4 – 4.0
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TABLE 8: Summary of Student Survey Responses by Class Status: Mean Scores

SURVEY SCALE: 1=Not at all; 5=Great extent

Course Criterion:
Freshman

(N=1095/1521)

Sophomore

(N=696/1116)

Junior

(N=251/496)

Senior

(N=182/383)

1. Presentation of a scientific knowledge

base
4.16 4.09 4.08 4.14

2. Development & testing of scientific

theories
3.71 3.61 3.56 3.55

3. Nature of empirical knowledge & the

limitations of science
3.76 3.76 3.75 3.70

4. Historical development of science 3.60 3.51 3.43 3.44

5. Cultural & intellectual context of 

science
3.74 3.71 3.70 3.81

6. Character of natural laws 3.66 3.57 3.55 3.56

7. Role of mathematics in science 3.09 3.14 3.00 2.98

8. Importance of cause & effect

reasoning in scientific world view
3.82 3.71 3.70 3.64

9. The importance of change & 

evolution in science
4.05 3.95 3.86 3.77

10. The scales & proportions of 

natural phenomena
3.40 3.49 3.34 3.51

Lab Criterion 
Freshman

(N=563/719)

Sophomore

(N=371/560)

Junior

(N=101/180)

Senior

(N=65/139)

1. Methods & techniques for 

conducting scientific experiments 
3.75 3.62 3.33 3.43

2. Analysis of data 3.48 3.39 3.29 3.35
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TABLE 9: Summary of Portfolio Scores & Student Survey Responses by Department

PORTFOLIO RATINGS BY DEPARTMENT 

MEAN (RANGES)

SURVEY RESPONSES BY DEPARTMENT 

COURSE MEAN (RANGES)

C
o
u

rs
e

It
em

Biology

(N=5/7)

Chemistry

(N=3/3)

Physics

(N=6/7)

Psych.

(N=3/5)

Biology

(N=9)

Chemistry

(N=4)

Geology

(N=4)

Physics

(N=8)

Psych.

(N=7)

1
5.0

(5.0-5.0)

5.0

(5.0-5.0)

4.6

(4.5-5.0)

4.8

(4.5-5.0)

4.2

(3.7-4.5)

4.1

(3.5-4.5)

4.2

(4.0-4.4)

3.9

(3.3-4.6)

4.2

(3.8-4.6)

2
3.4

(2.0-4.0)

4.0

(3.5-4.5)

3.5

(2.5-4.0)

3.8

(2.5-5.0)

3.6

(2.8-4.2)

3.7

(3.1-4.1)

3.6

(3.2-3.8)

3.5

(2.6-4.4)

4.0

(3.6-4.4)

3
3.3

(2.5-4.0)

4.0

(3.5-4.5)

3.3

(2.5-4.0)

4.0

(3.0-4.5)

3.8

(3.4-4.1)

3.4

(3.2-3.7)

3.6

(3.4-3.8)

3.6

(3.3-4.5)

4.1

(3.6-4.4)

4
3.3

(3.0–3.5)

3.3

(3.0-3.5)

4.0

(3.0-4.5)

3.0

(2.0-3.5)

3.5

(2.9-4.3)

3.3

(2.7-3.7)

3.5

(3.2-3.9)

3.5

(2.9-4.4)

3.9

(3.7-4.0)

5
3.7

(3.5–4.0)

3.2

(2.5-4.5)

3.6

(2.0-4.5)

3.2

(2.0-4.5)

3.9

(3.2-4.4)

3.4

(3.3-3.5)

3.6

(3.4-3.8)

3.3

(2.7-4.2)

4.0

(3.7-4.3)

6
2.9

(2.0–3.5)

4.5

(4.5-4.5)

3.8

(3.0-4.5)

3.3

(3.0-3.5)

3.6

(3.0-4.0)

4.0

(3.3-4.3)

3.7

(3.3-3.9)

3.9

(3.1-4.4)

3.3

(2.9-3.6)

7
2.6

(1.5-3.5

4.8

(4.5-5.0)

4.1

(2.0-5.0)

2.0

(2.0-2.5)

2.9

(2.0-3.5)

4.1

(3.4-4.5)

3.6

(2.5-4.1)

3.7

(3.0-4.6)

2.3

(1.9-2.6)

8
3.6

(3.0-4.5)

4.2

(3.5-4.5)

3.6

(3.0-4.5)

4.2

(4.0-4.5)

3.8

(2.7-4.1)

3.8

(3.5-4.2)

3.9

(3.4-4.2)

3.4

(2.7-4.0)

4.0

(3.8-4.2)

9
4.5

(4.0-5.0)

3.8

(2.5-4.5)

3.5

(2.5-4.5)

3.5

(3.5-3.5)

4.2

(3.5-4.6)

3.4

(3.3-3.7)

4.0

(3.8-4.1)

3.6

(2.9-4.4)

3.9

(3.7-4.4)

10
3.5

(2.5-4.5)

4.2

(3.5-4.5)

3.7

(2.5-4.5)

2.7

(2.0-3.5)

3.5

(3.0-4.0)

3.64

(3.1-4.0)

3.9

(3.8-4.0)

3.9

(3.6-4.5)

3.0

(2.4-3.4)

COURSE ITEM:

1.   Presentation of a scientific knowledge base

2.   Development & testing of scientific theories 

3.   Nature of empirical knowledge & the limitations of science 

4.   Historical development of science 

5.   Cultural & intellectual context of science 

6.   Character of natural laws 

7.   Role of mathematics in science 

8.   Importance of cause & effect reasoning in scientific world view 

9.   Importance of change & evolution in science

10.  Scales & proportions of natural phenomena

PORTFOLIO SCALE: 

1=criterion not met in lab

2=criterion met superficially

3=criterion met adequately

4=criterion emphasized

5=criterion major focus of lab 

SURVEY SCALE:

1=Not at all 

5=Great extent
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TABLE 10: Summary of  Student Survey Responses by Availability of Por tfoios

SCALE: 1=Not at all; 5=Great extent

Mean Student Scores &  
Range of Course Means 

CourseCr iter ion: To what extent did thiscourse:
Por tfolios available
29 course sections

Portfolios NOT available
6 course sections

1. Present a fundamental body scientific knowledge? Mean: 4.1
Range: 3.3-4.6

Mean: 4.2 
Range: 3.8-4.6

2. Foster an appreciation for the development & testing of 
scientific theories?

Mean: 3.6
Range: 2.6-4.4

Mean: 3.7 
Range: 3.2-4.1

3. Foster an appreciation of the limitations of science? Mean: 3.7 
Range: 3.2-4.5

Mean: 3.8 
Range: 3.6-4.0

4. Describe the historical development of a scientific field? Mean: 3.5
Range: 2.7-4.4

Mean: 3.5 
Range: 2.9-3.9

5. Foster an appreciation for the cultural & intellectual
context of science?

Mean: 3.7
Range: 2.7-4.4

Mean: 3.7 
Range: 3.4-4.0

6. Describe the character of natural laws? Mean: 3.6 
Range: 2.9-4.4

Mean: 3.6
Range: 2.9-4.3

7. Describe the role of mathematics in science? Mean: 3.2 
Range: 1.8-4.5

Mean: 3.0 
Range: 2.2-4.6

8. Foster an appreciation for the importance of cause & effect
reasoning in scientific research?

Mean: 3.7 
Range: 2.7-4.2

Mean: 3.9
Range: 3.7-4.1

9. Foster an appreciation for the importance of change & 
evolution in systems studied by science?

Mean: 3.9 
Range: 2.9-4.6

Mean: 3.9
Range: 3.5-4.2

10. Foster an appreciation for the scales and proportionsof
natural phenomena (e.g., molecules vs. galaxies)?

Mean: 3.5 
Range: 2.5-4.5

Mean: 3.3
Range: 2.4-4.1
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