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I  Environmental Sciences Program: Introduction and History 
 

The BS in Environmental Sciences program started in 1995. It is offered only on the Klamath Falls campus of Oregon 
Institute of Technology.  
 
Enrollment has ranged from a low of eight in 1995 to a high of 44 in 2002. The trend has been declining over the past five 
years. This decline is related to the growth of the AAS degree Natural Resources at Klamath Community College (KCC) 
and OIT’s new BS in Biology degree (that began accepting students in 2006). Some KCC graduates have transferred into 
OIT’s Environmental Sciences and Biology programs and it is anticipated that this trend will continue over the next few 
years given increases in enrollment in KCC’s Natural Resources program. 
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 Figure 1. Environmental Sciences enrollment, fall term, 1995-2009 
 
Given the relatively small enrollment, it is not surprising that the number of Environmental Sciences graduates averages 
just under five per year.  This number is likely to decline over the next two years given the recent decline in the number of 
majors. 
 
The average salary of environmental sciences graduates as reported in 2006 was $46,667. This was 96% of the average of 
all OIT graduates in the survey, and was comparable to the average salaries of civil engineering ($47,990) and clinical 
laboratory sciences ($47,192).  
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II  Environmental Sciences Program Purpose, Objectives, and Student Learning Outcomes 
 

Environmental Sciences Program Purpose 
 
The Environmental Sciences program prepares students for immediate employment and graduate studies in the analysis 
and mitigation of environmental problems. The program focuses on science methodology and applied analysis, applying 
state-of-the-art field methods, instrumentation, and data analysis to the study of the natural and human environment from 
an interdisciplinary systems perspective. The curriculum builds on four cores: natural sciences (biology, chemistry, and 
physics); mathematics (including calculus and statistics); geographic information science (GIS); and integrated social 
sciences (including economics, geography, and bioregional studies).  
 
Program Educational Objectives 
 
1. Provide knowledge and training in the practical application of the scientific method utilizing appropriate analytical 

approaches and instrumentation-based methodologies. 
2. Prepare students for roles in resource management that require critical thinking and problem solving skills. 
3. Prepare students for graduate studies in environmental sciences, natural resource management, environmental 

education, geography, geographic information science, and regulation. 
4. Provide students with technical and analytical skills that enable them to find employment in federal and state resource 

agencies, consulting firms, community-based education, and industrial firms tasked with environmental compliance. 
 
Expected Learning Outcomes and courses where they will be assessed 
 
Upon completion of the program, students will have demonstrated the following abilities: 
1. Appropriately use scientific instruments for data collection (CHE 232, BIO 473, BIO 496). 
2. Apply mathematical concepts, including statistical methods, to field and laboratory data to study scientific phenomena 

(BIO 112, BIO 474). 
3. Use GIS to solve geospatial problems (GIS 205, GIS 316). 
4. Apply biological, chemical and physical principles and methods to determine the functional condition of natural 

systems (BIO 225, BIO 337). 
5. Understand the complex relationships between natural and human systems (BIO 111, BIO 485). 
6. Design and execute a scientific project. (Project course series: BIO 261, 262, BIO 471, 472, 473, 474, 496). 
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III Environmental Sciences Program Assessment Matrix 
 
Table 1 shows the planned three-year assessment rotation cycle on a term-by-term basis for each of the six student 
learning outcomes.   
 
Year  Fall Winter Spring 
One 

 
2010-
2011 

#2 
Mathematical 
Competence 

 
#5 

Natural/Human 
Systems 

BIO 474: Senior Project 
Data Analysis and 
Presentation 
 
BIO 111: Introduction to 
Environmental Science 

BIO 112: Introduction to 
Data Analysis 
 
 
BIO 485: Klamath 
Bioregional Studies 

 
 
 
 

Two 
 

2011-
2012 

 

#3 
GIS Skills 

 
 
 

#6 
Scientific 
Projects 

 
 
 

 
Revisit Ethics 

ISLO 

 
 
 
 
 
BIO 471: Senior Project 
Proposal Research 
BIO 474:  Senior Project 
Data Analysis and 
Presentation 
 
BIO 407:  Sustainable 
Human Ecology 

GIS 205: GIS Data 
Integration 
GIS 316: Geospatial 
Vector Analysis I 
 
BIO 261: Sophomore 
Project Proposal 
BIO 472:  Senior Project 
Proposal 
 

 
 
 
 
 
BIO 262: Sophomore 
Project 
BIO 496:  Senior Project 
Data Collection 
 

Three 
 

2009-
2010 

 
 
 
 

#1 
Data  

Collection 
 
 

#4 
Functional 
Condition 

 

 
 
 
 
 
BIO 225: Riparian 
Assessment Methods 
 

 
 
 
 
 

BIO 496: Senior Project 
Data Collection 
CHE 232: Streamwater 
Sampling 
 
BIO 337: Aquatic 
Ecology 

 
Table 1. Three-year assessment cycle. 
  
 
IV Summary of 2009-10 Student Learning Outcomes Assessment Activities 
 
The two outcomes assessed during 2009-2010 were: (SLO #1) the appropriate use of scientific instruments for data 
collection; and (SLO #4) applying biological, chemical and physical principles and methods to determine the functional 
condition of natural systems. Direct and indirect measures for each outcome, as well as planned assessment activities for 
each outcome will be addressed in this section. 
 
Student Learning Outcome #1: Appropriately use scientific instruments for data collection.  (Curriculum map in 
Appendix C) 
 
This outcome was assessed in BIO 496 Senior Project Data Collection in spring 2009 and 2010 and in CHE 232 
Streamwater Sampling in spring 2010 using a performance criteria rubric (see Appendix A) filled out by the professor 
(direct measure) and in the case of BIO 496, by the students as well (indirect measure) indicating levels of proficiency in 
calibrating instruments, identifying instrument limitations, and following instrument-use protocol.  Minimum acceptable 
performance requirements are only 50% of students at “high proficiency” or “proficient” for CHE 232 because it is a 
lower division course.  In BIO 496, however, students should be proficient in this SLO, therefore, the minimum 
acceptable performance requirements are at least 80% of students at “high proficiency” or “proficient.” 
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As a direct measure, faculty assessed this outcome by rating the proficiency of students and as an indirect measure for 
BIO 496, students assessed themselves, using the performance criteria described in Tables 2-4 below.   
 

CHE 232 Streamwater Sampling 
 

Performance Criteria Assessment 
Method 

Measurement Scale 
(High Proficiency  Proficient, 

Limited Proficiency, No 
proficiency) 

Minimum 
Acceptable 

Performance 
(Proficient) 

Results 

Calibration of instruments  1-4 scale 
% at 3 or 4 

50% at 3 or 4   74.1% at 3 or 4 

Identification of instrument limits  1-4 scale 
% at 3 or 4 

50% at 3 or 4   51.9% at 3 or 4 

Following instrument-use protocol  1-4 scale 
% at 3 or 4 

50% at 3 or 4   92.6% at 3 or 4 

Table 2. Direct measure, faculty assessment results for SLO #1: Appropriately use scientific instruments for data collection for CHE 232 (spring 
2010). 
 
Students in CHE 232 exhibit high levels of data collection and instrumentation skills, even in this 200- level course.  
Fewer students demonstrated proficiency at “Identification of instrument limits,” but the class still met required minimum 
acceptable performance levels at 50% or either proficient or highly proficient.   
 

BIO 496 Senior Project Data Collection 
 

Performance Criteria Assessment 
Method 

Measurement Scale 
(High Proficiency  Proficient, 

Limited Proficiency, No 
proficiency) 

Minimum 
Acceptable 

Performance 
(Proficient) 

Results 

Calibration of instruments Poster Presentation 1-4 scale 
% at 3 or 4 

80% at 3 or 4   100% at 4 

Identification of instrument limits Poster Presentation 1-4 scale 
% at 3 or 4 

80% at 3 or 4   100% at 4 

Following instrument-use protocol Poster Presentation 1-4 scale 
% at 3 or 4 

80% at 3 or 4   100% at 4 

Table 3. Direct measure, faculty assessment results for SLO #1: Appropriately use scientific instruments for data collection for BIO 496 (spring 
2009). 
 

Performance Criteria Assessment 
Method 

Measurement Scale 
(High Proficiency  Proficient, 

Limited Proficiency, No 
proficiency) 

Minimum 
Acceptable 

Performance 
(Proficient) 

Results 

Calibration of instruments Poster Presentation 1-4 scale 
% at 3 or 4 

80% at 3 or 4   100 % at 3 or 4 

Identification of instrument limits Poster Presentation 1-4 scale 
% at 3 or 4 

80% at 3 or 4   100% at 3 or 4 

Following instrument-use protocol Poster Presentation 1-4 scale 
% at 3 or 4 

80% at 3 or 4   100% at 3 or 4 

Table 4. Indirect measure, student assessment results for SLO #1: Appropriately use scientific instruments for data collection for BIO 496 (spring 
2009). 
 
Data collection seems to be a particular strength of OIT ENV students, in CHE 232 and BIO 496 with both the faculty and 
students (in the case of BIO 496) evaluating performance of a strong majority of students at proficient (3) or highly 
proficient (4) using the rubric in Appendix A.  Only 3 students were in BIO 496, however, so the data set is small.   
 
In May 2010, CHE 232 faculty Andrew Ray, ENV SCI faculty Kathleen Sale, and Assessment Coordinator, Carrie 
Wittmer discussed the use of this SLO for full program assessment.  The discussion points were as follows: 
 
1. The performance criteria for this SLO focus on instrumentation rather than data collection. 
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2. Although all ENV SCI students receive training in instrumentation in lower division courses such as CHE 232 
Streamwater Sampling and BIO 225 Riparian Assessment Methods, there are no required upper division courses with 
this emphasis. 

3. Students are required to demonstrate competence in data collection during their senior projects, but not all of them 
will be using scientific instruments.  Sustainable technologies emphasis students, for example, may be conducting 
literature searches or interviews as part of their research. 

4. Data collection is already assessed annually as part of the criteria for SLO #6 Scientific Projects:  “Implement and 
complete the designed project” which implies “collect data.”   

 
Actions based on this discussion are discussed in Section VI Summary of Student Learning, “SLO #1.” 
 
Student Learning Outcome #4: Apply biological, chemical and physical principles and methods to determine the 
functional condition of natural systems.  (Curriculum map in Appendix D) 
 
This outcome was evaluated in BIO 225 Riparian Assessment Methods (fall 2009) and was also going to be assessed in 
BIO 337 Aquatic Ecology (spring 2010) using a performance criteria rubric (see Appendix B) filled out by the professor 
(direct measure) and the students (indirect measure) indicating levels of proficiency in understanding biological or 
physical parameters as indicators of ecosystem health; measuring and calculating key parameters used to determine 
functionality; understanding how landforms influence potential of the ecological community; understanding how human 
activity influences functionality of the ecological community; correctly using proper functioning condition checklists, 
where appropriate. Minimum acceptable performance requirements are 50% of students at “high proficiency” or 
“proficient” for BIO 225 because it is a lower division course.  BIO 337 was not assessed for this SLO, based on a 
discussion with course faculty (see discussion below).  This outcome was assessed by rating the proficiency of students in 
BIO 225 alone using the performance criteria described in Tables 5-6 below.   
 

BIO 225 Riparian Assessment Methods 
 

Performance Criteria Assessment 
Method 

Measurement Scale Minimum 
Acceptable 

Performance 

Results 

Understand biological or 
physical parameters as 
indicators of ecosystem health 

Observation by 
instructor of student 
discussion during 
field exercises 

1-4 scale 
% at 3 or 4 

50% at 3 or 4   100% at 3 or 4 

Measure and calculate key 
parameters used to determine 
functionality 

Field report and 
observation by 
instructor of students 
during field exercises 

1-4 scale 
% at 3 or 4 

50% at 3 or 4   95% at 3 or 4 

Understand how landforms 
influence potential of the 
ecological community 

Field Report 1-4 scale 
% at 3 or 4 

50% at 3 or 4   95% at 3 or 4 

Understand how human activity 
influences functionality of the 
ecological community 

Field Report 1-4 scale 
% at 3 or 4 

50% at 3 or 4   
 

100% at 3 or 4 

Correct use of proper 
functioning condition checklists 
(if appropriate) 

Field Report 1-4 scale 
% at 3 or 4 

50% at 3 or 4   
 

80% at 3 or 4 

Table 5. Direct measure, faculty assessment results for SLO #4: Apply biological, chemical and physical principles and methods to determine the 
functional condition of natural systems for BIO 225 (fall 2009). 
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Performance Criteria Assessment 
Method 

Measurement Scale Minimum 
Acceptable 

Performance 

Results 

Understand biological or 
physical parameters as 
indicators of ecosystem health 

Observation by 
instructor of student 
discussion during 
field exercises 

1-4 scale 
% at 3 or 4 

50% at 3 or 4   94% at 3 or 4 

Measure and calculate key 
parameters used to determine 
functionality 

Field report and 
observation by 
instructor of students 
during field exercises 

1-4 scale 
% at 3 or 4 

50% at 3 or 4   100% at 3 or 4 

Understand how landforms 
influence potential of the 
ecological community 

Field Report 1-4 scale 
% at 3 or 4 

50% at 3 or 4   100% at 3 or 4 

Understand how human activity 
influences functionality of the 
ecological community 

Field Report 1-4 scale 
% at 3 or 4 

50% at 3 or 4   
 

100% at 3 or 4 

Correct use of proper 
functioning condition checklists 
(if appropriate) 

Field Report 1-4 scale 
% at 3 or 4 

50% at 3 or 4   
 

82% at 3 or 4 

Table 6. Indirect measure, student assessment results for SLO #4: Apply biological, chemical and physical principles and methods to determine the 
functional condition of natural systems for BIO 225 (fall 2009). 
 
Two courses were included in this assessment, one on-campus course and one advanced college placement course taught 
on a high school campus.  A total of 20 students were assessed using a variety of methods; all students were assessed 
using the rubrics in Appendix B.  The minimum acceptable performance levels were met and exceeded for all criteria, 
indicating that this course meets the objective of teaching students how to apply biological, chemical, and physical 
principles and methods to determine the functional condition of natural systems.  Both courses take students out into the 
field to assess an actual stream reach and the resulting field reports are used to assess student performance for several of 
the criteria. 
 
In discussions with BIO 337 Aquatic Ecology faculty, several challenges arose in assessing these criteria in this course.   
 
1. Aquatic Ecology is a survey of aquatic ecosystems and the course does not actually cover assessing the functional 

condition of natural systems. 
2. Aquatic Ecology is not a required course for ENV students; it is an optional technical emphasis elective and therefore 

is not an appropriate course for assessing all ENV students. 
3. There actually is not a required, upper division course that emphasizes or reinforces evaluation of functional condition 

unless a student chooses a project related to this methodology. 
4. The methodology does not apply to GIS and Sustainable Technologies emphasis areas and is therefore too specific for 

general program assessment. 
 
Actions based on this discussion are discussed in Section VI Summary of Student Learning, “SLO #4.” 
 
V Summary of 2009-2010 Institutional Student Learning Objectives (ISLO) Assessment Activities 
The two ISLOs reviewed this academic year were “team and group work” and “professionalism and ethical 
practice.”  The Environmental Sciences program requested to be excused from assessing the “team and group 
work” ISLO because the course that most appropriately assesses this objective was not offered this year due to 
low enrollment.  
 
Professsionalism 
The professionalism piece of the “professionalism and ethical practice” ISLO was assessed by Natural Sciences 
professors John Ritter, Kathleen Sale, and Carrie Wittmer (Environmental Sciences Program Director) using the 
rubric in Appendix E.  The students chosen for assessment were either seniors graduating spring 2010 or juniors 
planning on graduating in December of 2010.  The minimum acceptable performance level for the 
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Environmental Sciences program is that at least 80% of students score a 1 (“Meets faculty expectations”) or 
higher in each category.  The assessment results are shown in Table 7.   
 

Performance Criteria Assessment Method Measurement 
Scale 

Minimum 
Acceptable 

Performance 

Results 
% at 1 or 

2 

Results 
% at 2 

Timeliness of work: Student 
performs task in a timely manner. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 60% 

Quality of work a: Student 
performs assigned tasks according 
to course expectations. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 40% 

Quality of work b: Student work 
product is done in a professional 
manner. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 20% 

Attitude toward feedback: Student 
accepts feedback appropriately. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 80% 

Attitude toward assigned tasks: 
Student accepts and carries out tasks 
with positive attitude. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   80% 40% 

Punctuality: Student arrives on 
time or gives appropriate 
notification. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 100% 

Attendance: Student regularly 
attends classes/meetings or gives 
appropriate notification. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 80% 

Academic Integrity: Student 
follows OIT Student Conduct Code. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 100% 

Interpersonal skills: Student 
interacts appropriately with others. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 80% 

Knowledge of classroom policies 
& procedures: Student is aware of 
and follows classroom policies and 
procedures. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 100% 

Work ethic: Student demonstrates 
effort and hard work. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 80% 

Appearance: When required, 
student demonstrates appropriate 
professional appearance. 

OIT Student Professionalism 
Evaluation Form 

0-2 scale 
% at 1 or 2 

80% at 1 or 2   100% 80% 

Table 7.  Student assessment results for professionalism portion of the “professionalism and ethics” ISLO.   
 
Table 10 shows that for the five students assessed, minimum acceptable performance levels were met for all 
twelve criteria.  In all except the “attitude toward assigned tasks,” all students scored a 1 or better.  In fact,  in 
seven of the twelve performance criteria: “attitude toward feedback,” “punctuality,” “attendance,” “academic 
integrity,” “interpersonal skills,” “knowledge of classroom policies and procedures,” and “work ethic,” the 
minimum acceptable performance level was exceeded and over 80% of students achieved a score of “exceeds 
faculty expectations” (last column in Table 7).     
 
Ethics 
The ethics piece of the “professionalism and ethical practice” ISLO was evaluated in the BIO 407 Field 
Methods in Environmental Sciences course.  All students were given the Ethics Assignment in Appendix F and 
scored using the Ethics Rubric in Appendix G.  For the purposes of program evaluation, only the questions 
relating to “Evaluate the ethical issues related to a problem in the discipline” are assessed.  The results are in 
Table 8 for lowerclassmen and Table 9 for upperclassmen. The minimum acceptable performance level for 
lowerclassmen is that at least 80% of students demonstrate some level of proficiency (score of 2) or higher and 
for upperclassmen that at least 80% of students demonstrate proficiency (score of 3) or higher for each question. 
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Performance Criteria Assessment 
Method 

Measurement Scale Minimum 
Acceptable 

Performance 

Results 

Using code of ethics, describes 
ethical issue(s). 

Ethics Assignment & 
Ethics Rubric 

1-4 scale 
% at 2 or higher 

80% at 2 or 
higher 

33% 

Describes parties involved and 
discusses their points of view. 

Ethics Assignment & 
Ethics Rubric 

1-4 scale 
% at 2 or higher 

80% at 2 or 
higher 

100% 

Describes and analyzes 
possible/alternative approaches. 

Ethics Assignment & 
Ethics Rubric 

1-4 scale 
% at 2 or higher 

80% at 2 or 
higher 

100% 

Chooses an approach and 
explains the benefits and risks. 

Ethics Assignment & 
Ethics Rubric 

1-4 scale 
% at 2 or higher 

80% at 2 or 
higher 

100% 
 
Table 8.  Lowerclassmen student assessment results for ethics portion of the “professionalism and ethics” ISLO.  Student class standings are as of 
12/1/2009. 
 
 

Performance Criteria Assessment 
Method 

Measurement Scale Minimum 
Acceptable 

Performance 

Results 

Using code of ethics, describes 
ethical issue(s). 

Ethics Assignment 
& Ethics Rubric 

1-4 scale 
% at 3 or higher 

80% at 2 or 
higher 

50% 

Describes parties involved and 
discusses their points of view. 

Ethics Assignment 
& Ethics Rubric 

1-4 scale 
% at 3 or higher 

80% at 2 or 
higher 

50% 

Describes and analyzes 
possible/alternative approaches. 

Ethics Assignment 
& Ethics Rubric 

1-4 scale 
% at 3 or higher 

80% at 2 or 
higher 

83% 

Chooses an approach and explains 
the benefits and risks. 

Ethics Assignment 
& Ethics Rubric 

1-4 scale 
% at 3 or higher 

80% at 2 or 
higher 

83% 
 

Table 9.  Student assessment results for ethics portion of the “professionalism and ethics” ISLO.  Student class standings are as of 12/1/2009. 
 

Table 8 indicates that all nine of  the lowerclassmen assessed were able, with at least some proficiency or 
higher, to answer the questions describing parties involved and discussing their points of view; describing and 
analyzing possible/alternative approaches; and choosing an approach and explaining the benefits and risks.  The 
question on using a code of ethics and describing ethical issues (1), however, proved more difficult, with only 
33% of students having some proficiency with this question. 
 
Table 9 indicates that for the six upperclassmen assessed, only 50% of the students demonstrated proficiency or 
higher in the first two questions.  83% of the upperclassmen showed proficiency or higher, however, in 
answering the last two questions.   
 
These results indicate that students in the Environmental Sciences program are only achieving partial 
proficiency in the ethics ISLO.  This is not surprising.  Students are not required to take a humanities course 
focusing on ethics, nor do any of the core required courses address ethics specifically.  The program is heavily 
geared towards acquiring applied science skills.   
 
Several options are available for addressing this deficiency.  One option is to continue to identify an ethical 
issue in the BIO 407 Field Methods in Environmental Sciences (or similar) course every fall so that students are 
exposed to ethical issues related to field work.  Students from different class standings, however, take this 
course, so it is difficult to assess whether or not the program is performing successfully in this ISLO with its 
graduates.  A better option may be to use a different course to assess ethics.  A different course option for ethics 
assessment is discussed in section VI.   
 
VI  Plans for Addressing Student Learning 2010-2011 
 
SLO #1 Appropriate use of scientific instruments for data collection 
The concerns with the use of SLO #1 discussed in Section IV Summary of 2009-2010 Assessment Activities 
were discussed at an Environmental Sciences faculty Assessment meeting in June of 2010.  Based on these 



 11

findings, it was concluded that SLO #1 would be eliminated from the program’s student learning outcomes. 
This area of instruction is already included in SLO #6 (“Design and execute a scientific project.”).   In addition, 
the faculty decided to change the performance criterion under SLO #6 from “implement and complete the 
designed project,” to “collect data.”  This covers a broader cross section of data collection techniques applied in 
the sophomore and senior project courses. 
 
SLO #4 Apply biological, chemical, and physical principles and methods to determine the functional 
condition of natural systems 
The concerns with the use of SLO #4 discussed in Section IV Summary of 2009-2010 Assessment Activities 
were also discussed at the Environmental Sciences faculty Assessment meeting in June 2010.  Based on these 
concerns, faculty decided that SLO #4 should also be eliminated from the program’s student learning outcomes.  
Program assessment will be based on four remaining general SLO’s that are relevant to all students in the 
program.   
 
Ethics 
The Environmental Sciences faculty has decided to pilot a new required course, BIO 407 Sustainable Human 
Ecology to take the place of BIO 485 Klamath Bioregional Studies.  The Sustainable Human Ecology course 
will be for junior and senior students in the program and will address specific areas in ecology and associated 
human impacts on ecosystem health.  Ecological principles will be a focus of the course, but social, economic, 
and political aspects will also be discussed.  This might be a better option for evaluating this ISLO in the future.  
After piloting this course fall of 2010, this same assessment technique could be applied in this course fall of 
2011 to see if student performance is improved by this upper division course.   
 
VII   Changes resulting from 2008-2009Assessments 
 
No changes were recommended in the 2008-2009 Assessment Report. 
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Appendix A 
 

FACULTY 
Course Proficiency Rubric for Data Collection, SLO #1 

Student Name:                Date Assessed: 
Course Assessed: 
 
Highlight the course and assessment method used for this student.  Faculty circles the level of proficiency. 

Performance Criteria 
& Course Assessed 

Assessment Method High 
Proficiency 

4 

Proficient 
3 

Limited 
Proficiency 

2 

No Proficiency
1 

BIO 496 
 
CHE 232 
 
Calibration of instruments 

Poster Presentation Consistently follows 
correct calibration 
procedures without 
assistance 

Mostly follows 
correct calibration 
procedures 

Follows correct 
calibration 
procedures with 
assistance 

Does not follow 
correct calibration 
procedures or does 
not calibrate 
instruments 
 

BIO 496 
 
CHE 232 
 
Identification of instrument 
limits 

Poster Presentation Able to identify 
uncertainty of 
instrument 
 
Able to identify the  
implications of this 
uncertainty when 
analyzing data 

Able to identify 
uncertainty of 
instrument 
 
Able to identify the  
implications of this 
uncertainty when 
analyzing data 
 

Identifies uncertainty 
of instrument but 
does not identify the 
implications of the 
uncertainty in 
analysis 

Does not identify 
uncertainty of 
instrument nor 
identify implications 
of the uncertainty in 
analysis 

BIO 496 
 
CHE 232 
 
Following instrument use 
protocol 

Poster Presentation Consistently 
identifies and follows 
correct protocol 
without assistance 

Mostly identifies and 
follows correct 
protocol 

Sometimes identifies 
correct protocol but 
cannot follow 
protocol without 
assistance 

Cannot identify nor 
follow correct 
protocol 

 
STUDENT 

Course Proficiency Rubric for Data Collection, SLO #1 
Student Name:                Date Assessed: 
Course Assessed: 
 
Highlight the course and assessment method used for this student.  Student circles the level of proficiency. 

Performance Criteria 
& Course Assessed 

Assessment Method High 
Proficiency 

4 

Proficient 
3 

Limited 
Proficiency 

2 

No Proficiency
1 

BIO 496 
 
CHE 232 
 
Calibration of instruments 

Poster Presentation Consistently follows 
correct calibration 
procedures without 
assistance 

Mostly follows 
correct calibration 
procedures 

Follows correct 
calibration 
procedures with 
assistance 

Does not follow 
correct calibration 
procedures or does 
not calibrate 
instruments 
 

BIO 496 
 
CHE 232 
 
Identification of instrument 
limits 

Poster Presentation Able to identify 
uncertainty of 
instrument 
 
Able to identify the  
implications of this 
uncertainty when 
analyzing data 

Able to identify 
uncertainty of 
instrument 
 
Able to identify the  
implications of this 
uncertainty when 
analyzing data 
 

Identifies uncertainty 
of instrument but 
does not identify the 
implications of the 
uncertainty in 
analysis 

Does not identify 
uncertainty of 
instrument nor 
identify implications 
of the uncertainty in 
analysis 

BIO 496 
 
CHE 232 
 
Following instrument use 
protocol 

Poster Presentation Consistently 
identifies and follows 
correct protocol 
without assistance 

Mostly identifies and 
follows correct 
protocol 

Sometimes identifies 
correct protocol but 
cannot follow 
protocol without 
assistance 

Cannot identify nor 
follow correct 
protocol 
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Appendix B 
FACULTY EVALUATION 

Course Proficiency Rubric for Functional Condition, SLO #4 
 

Student Name:        Date Assessed: 
 
Course Assessed: 
 
Highlight the course and assessment method used for this student.  Faculty circles the level of proficiency. 
 

Performance Criteria 
& Course Assessed 

Assessment Method High 
Proficiency 

4 

Proficient 
3 

Limited 
Proficiency 

2 

No Proficiency
1 

BIO 225 
 
BIO 337 
 
Understand biological or 
physical parameters as 
indicators of ecosystem health 
 

Observation by instructor 
of student discussion 
during field exercises  

Can identify key 
parameters in the 
field and  
understands how 
they relate to 
ecological function 

Can identify key 
parameters in the 
field and perceives 
some relationships 
to ecological 
function 

Can identify some 
key parameters in 
the field but does 
not understand 
how they relate to 
ecological 
function 

Cannot identify 
key parameters in 
the field and does 
not understand 
how they relate to 
ecological function 

BIO 225 
 
BIO 337 
 
Measure and calculate key 
parameters used to determine 
functionality 
 

Field report and 
observation by instructor 
of students during field 
exercises 

Can collect and 
record field data 
and perform 
appropriate 
calculations 

Can collect and 
record field data but 
unsure how to 
perform appropriate 
calculations 

Poor technique in 
collecting field 
data. Little or no 
ability to perform 
appropriate 
calculations from 
the data. 

Cannot collect or 
record field data 
nor perform 
appropriate 
calculations 

BIO 225 
 
BIO 337 
 
Understand how landforms 
influence potential of the 
ecological community 
 

Field Report Identifies key 
characteristics and 
describes how they 
determine the 
site’s potential 

Identifies some 
characteristics; may 
or may not show 
how they determine 
the site’s potential 

Identifies few 
characteristics and 
does not show 
how they 
determine the 
site’s potential 

Cannot identify 
significant 
landform 
characteristics that 
determine the 
site’s potential 

BIO 225 
 
BIO 337 
 
Understand how human activity 
influences functionality of the 
ecological community 
 

Field Report Identifies key 
characteristics and 
describes how they 
limit the site’s 
potential 

Identifies some 
characteristics; may 
or may not show 
how they limit the 
site’s potential 

Identifies a few 
human activities 
but does not show 
how they limit the 
site’s potential 

Cannot identify 
significant human 
activities that limit 
the site’s potential 

BIO 225 
 
BIO 337 
 
Correct use of proper 
functioning condition 
checklists or riparian 
assessment framework. 

Field Report Relates the items 
in the checklist to 
site characteristics 
and correctly 
determines 
functional class 

Relates most of the 
items in the 
checklist to site 
characteristics 

Relates a few of  
the items in the 
checklist to site 
characteristics 

Cannot relate the 
items in the 
checklist to site 
characteristics 

BIO 225 
 
BIO 337 
 
Recognizes steps involved in 
riparian assessment planning. 

Field Report Recognizes all of 
the steps in 
riparian 
assessment 
planning and 
carefully identifies 
steps in field 
assessment report. 

Recognizes most of 
the steps involved 
in riparian 
assessment 
planning 

Recognizes a few 
of  the steps 
involved in 
riparian 
assessment 
planning 

Cannot recognize 
steps involved in 
riparian 
assessment 
planning 
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STUDENT SELF EVALUATION 
Course Proficiency Rubric for Functional Condition, SLO #4 

 
 
Student Name:        Date Assessed: 
 
Course Assessed: 
 
Highlight the course and assessment method used for this student.  Student circles the level of proficiency. 
 

Performance Criteria 
& Course Assessed 

Assessment Method High 
Proficiency 

4 

Proficient 
3 

Limited 
Proficiency 

2 

No Proficiency
1 

BIO 225 
 
BIO 337 
 
Understand biological or 
physical parameters as 
indicators of ecosystem health 
 

Observation by instructor 
of student discussion 
during field exercises  

Can identify key 
parameters in the 
field and  
understands how 
they relate to 
ecological function 

Can identify key 
parameters in the 
field and perceives 
some relationships 
to ecological 
function 

Can identify some 
key parameters in 
the field but does 
not understand 
how they relate to 
ecological 
function 

Cannot identify 
key parameters in 
the field and does 
not understand 
how they relate to 
ecological function 

BIO 225 
 
BIO 337 
 
Measure and calculate key 
parameters used to determine 
functionality 
 

Field report and 
observation by instructor 
of students during field 
exercises 

Can collect and 
record field data 
and perform 
appropriate 
calculations 

Can collect and 
record field data but 
unsure how to 
perform appropriate 
calculations 

Poor technique in 
collecting field 
data. Little or no 
ability to perform 
appropriate 
calculations from 
the data. 

Cannot collect or 
record field data 
nor perform 
appropriate 
calculations 

BIO 225 
 
BIO 337 
 
Understand how landforms 
influence potential of the 
ecological community 
 

Field Report Identifies key 
characteristics and 
describes how they 
determine the 
site’s potential 

Identifies some 
characteristics; may 
or may not show 
how they determine 
the site’s potential 

Identifies few 
characteristics and 
does not show 
how they 
determine the 
site’s potential 

Cannot identify 
significant 
landform 
characteristics that 
determine the 
site’s potential 

BIO 225 
 
BIO 337 
 
Understand how human activity 
influences functionality of the 
ecological community 
 

Field Report Identifies key 
characteristics and 
describes how they 
limit the site’s 
potential 

Identifies some 
characteristics; may 
or may not show 
how they limit the 
site’s potential 

Identifies a few 
human activities 
but does not show 
how they limit the 
site’s potential 

Cannot identify 
significant human 
activities that limit 
the site’s potential 

BIO 225 
 
BIO 337 
 
 
Correct use of proper 
functioning condition checklist 
or riparian assessment 
framework. 

Field Report Relates the items in 
the checklist to site 
characteristics and 
correctly determines 
functional class. 

Relates most of the 
items in the 
checklist to site 
characteristics. 

Relates a few of the 
items in the 
checklist to site 
characteristics. 

Cannot relate items 
in the checklist to site 
characteristics. 

BIO 225 
 
BIO 337 
 
Recognizes steps involved in 
riparian assessment planning. 

Field Report Recognizes all of 
the steps in 
riparian 
assessment 
planning and 
carefully identifies 
steps in field 
assessment report. 

Recognizes most of 
the steps involved 
in riparian 
assessment 
planning 

Recognizes a few 
of  the steps 
involved in 
riparian 
assessment 
planning 

Cannot recognize 
steps involved in 
riparian 
assessment 
planning 

 



Appendix C 
Environmental Sciences Student Learning Outcomes Curriculum Map 2009-2010 SLO #1 

 
SLO # 1: Appropriately use scientific instruments for data collection.  
Courses that are shaded below indicate that the SLO above is taught in the course, students demonstrate skills or knowledge in the SLO, and students receive 
feedback on their performance on the SLO. I = Introduced   R = Reinforced   E = Emphasized 
 
 Freshman Sophomore Junior Senior 

BIO 
211 

Principles of Biology  CHE 
221 

General Chemistry E CHE 
331 

Organic Chemistry I E BIO 
474 

Senior Project Data 
Analysis & Pres. 

 

GIS 
103 

Intro to GIS  BIO 
225 

Riparian Assessment E PHY 
221 

General Physics with 
Calculus 

 BUS 
415 

Environmental 
Regulation 

 

BIO 
111 

Intro to Env. Sciences I SPE 
111 

Fundamentals of 
Speech 

 SPE 
321 

Small Group and 
Team Com. 

 CHE 
465 

Fate and Transport of 
Pollutants 

R 

MA 
111 

College Algebra  CST 116 
or MIS 

115 
C++ or BASIC or 
Visual Basic Prog. 

 MA 
361 

Statistical Methods I  WRI 
322 

Advanced Technical 
Communication 

 

Fall 

WRI 
121 

English Composition  MA 
251 

Differential Calculus  BIO 
471 

Senior Project 
Proposal Research 

 TEC 
Elec 

Technical Emphasis  

BIO 
212 

Principles of Biology  CHE 
222 

General Chemistry E BIO 
485  

Klamath Bioregional 
Studies 

 SOC 
Elec 

Social Sci Elective  

HU 
Elec 

Humanities Elective  BIO 
261 

Soph Project Proposal  BIO 
472 

Senior Project 
Proposal 

 WRI 
323 

Advanced Technical 
Communication 

 

GIS 
105 

Map and Compass/GPS E WRI 
227 

Technical Report 
Writing 

 CHE 
315 

Env. Chemistry and 
Toxicology 

R TEC 
Elec 

Technical Emphasis  

GEO 
105 

Physical Geography  GIS 
205 

GIS Data Integration  PHY 
222 

General Physics with 
Calculus 

 HU 
Elec 

Humanities Elective  

Win 

MA 
112 

Trigonometry  MA 
252 

Integral Calculus  TEC 
Elec 

Technical Emphasis  SOC 
Elec 

Social Science Elective  

 BIO112 
or MIS 

102 

Intro to Data Analysis or 
Spreadsheet Software Lab 

I          

BIO 
213 

Principles of Biology  CHE 
223 

General Chemistry E BIO 434 
or  

MA 362 

Data Analysis Methods or 
Statistical Methods II 

 TEC Technical Emphasis  

ECO 
210N 

Principles of 
Economics and Micro 

 BIO 
262 

Sophomore Project R BIO 
473 

(496)

Senior Project Data 
Collection 

R TEC 
Elec 

Technical Emphasis  

GME 
134 

Geographical 
Information Systems 

 BIO 
327 

General Ecology  PHY 
223 

General Physics with 
Calculus 

 HU 
Elec 

Humanities Elective  

WRI 
122 

English Composition  CHE 
231 & 

232 

Streamwater Chemistry 
& Sampling 

E WRI 
321 

Advanced Technical 
Communication 

 SOC 
Elec 

Social Science Elective  

Spr 

      TEC 
Elec 

Technical Emphasis     
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Appendix D 
Environmental Sciences Student Learning Outcomes Curriculum Map 2009-2010 SLO #4 

SLO # 4:   Apply biological, chemical and physical principles and methods to determine the functional condition of natural systems. 
Courses that are shaded below indicate that the SLO above is taught in the course, students demonstrate skills or knowledge in the SLO, and students receive 
feedback on their performance on the SLO. I = Introduced   R = Reinforced   E = Emphasized 
 
 Freshman Sophomore Junior Senior 

BIO 
211 

Principles of Biology  CHE 
221 

General Chemistry  CHE 
331 

Organic Chemistry I  BIO 
474 

Senior Project Data 
Analysis & Pres. 

 

GIS 
103 

Intro to GIS  BIO 
225 

Riparian Assessment E PHY 
221 

General Physics with 
Calculus 

 BUS 
415 

Environmental 
Regulation 

 

BIO 
111 

Intro to Env. Sciences  SPE 
111 

Fundamentals of 
Speech 

 SPE 
321 

Small Group and 
Team Com. 

 CHE 
465 

Fate and Transport of 
Pollutants 

 

MA 
111 

College Algebra  CST 116 
or MIS 

115 
C++ or BASIC or 
Visual Basic Pro. 

 MA 
361 

Statistical Methods I  WRI 
322 

Advanced Technical 
Communication 

 

Fall 

WRI 
121 

English Composition  MA 
251 

Differential Calculus  BIO 
471 

Senior Project 
Proposal Research 

 TEC 
Elec 

Technical Emphasis  

BIO 
212 

Principles of Biology  CHE 
222 

General Chemistry  BIO 
485  

Klamath Bioregional 
Studies 

 SOC 
Elec 

Social Sci Elective  

HU 
Elec 

Humanities Elective  BIO 
261 

Soph Project Proposal  BIO 
472 

Senior Project 
Proposal 

 WRI 
323 

Advanced Technical 
Communication 

 

GIS 
105 

Map and Compass/GPS  WRI 
227 

Technical Report 
Writing 

 CHE 
315 

Env. Chemistry and 
Toxicology 

 TEC 
Elec 

Technical Emphasis  

GEO 
105 

Physical Geography  GIS 
205 

GIS Data Integration  PHY 
222 

General Physics with 
Calculus 

 HU 
Elec 

Humanities Elective  

Win 

MA 
112 

Trigonometry  MA 
252 

Integral Calculus  TEC 
Elec 

Technical Emphasis  SOC 
Elec 

Social Science Elective  

 BIO112 
or MIS 

102 

Intro to Data Analysis or 
Spreadsheet Software Lab 

          

BIO 
213 

Principles of Biology  CHE 
223 

General Chemistry  BIO 434 
or  

MA 362 

Data Analysis Methods or 
Statistical Methods II 

 BIO 
337 

Technical Emphasis: 
Aquatic Ecology 

 

ECO 
210N 

Principles of 
Economics and Micro 

 BIO 
262 

Sophomore Project  BIO 
473 

(496)

Senior Project Data 
Collection 

 TEC 
Elec 

Technical Emphasis  

GME 
134 

Geographical 
Information Systems 

 BIO 
327 

General Ecology  PHY 
223 

General Physics with 
Calculus 

 HU 
Elec 

Humanities Elective  

WRI 
122 

English Composition  CHE 
231 & 

232 

Streamwater Chemistry 
& Sampling 

 WRI 
321 

Advanced Technical 
Communication 

 SOC 
Elec 

Social Science Elective  

Spr 

      TEC 
Elec 

Technical Emphasis     



Appendix E 
OIT Student Professionalism Evaluation Form 
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Appendix F 
Ethics Assignment 

 
Ethics Homework Assignment 

 
For this assignment, please use the ABCEP (Academy of Board Certified Environmental Professionals) code of 
ethics. 
1) List three provisions in the professional ethics code that you think are very important.  For each provision, explain 
why you have selected it as important.  Give an example of how this provision might be applied in a professional 
situation. 
Provision 1: 

a. List provision 
b. Reason for importance 
c. Applied example 

Provision 2: 
a. List provision 
b. Reason for importance 
c. Applied example 

Provision 3: 
a. List provision 
b. Reason for importance 
c. Applied example 

2) Please read the ethics scenario described below, and answer the questions which follow it.  The attached rubric 
(performance chart) will be used to evaluate your proficiency on this assignment. 
 
Caldera Lake National Park historically contained a single species of native trout, the bull trout. This trout occurred only in the 
coldest headwater streams and populations in one stream, Sunshine Creek, were recently restored from numbers that were nearly 
irrecoverable.  In an effort to build on previous successes with bull trout recovery and expand populations of the federally-
threatened bull trout in the park, park fish biologists are intending to introduce bull trout into Shady Creek where bull trout were 
once common. This stream currently contains non-native brook trout, but also several species of native amphibians (tailed frogs, 
giant salamanders, and torrent salamanders). In fact, this is the only place in the park where tailed frogs are present. Tailed frog 
tadpoles are herbivores and spend as many as 4 years in the stream before metamorphosis and the adoption of a slightly more 
terrestrial habitat. In addition, this stream contains an extremely rare mayfly (emerald mayfly) that is found in only three other 
streams in the Pacific Northwest.  
Because brook trout can hybridize with bull trout, park fish biologist hope to construct a barrier to upstream migration in Shady 
Creek (placed at the park boundary) and then use the biocide antimycin-A to remove all brook trout. This biocide will also kill 
other aquatic life in Shady Creek so park fish biologists hope to survey the stream for native amphibians (tadpoles and adults) 
and temporarily remove captured individuals to another stream (Caldera Creek) prior to biocide treatment. In addition, the park 
has hired a team of entomologist to survey the stream for the emerald mayfly. Captured mayflies will also be held temporarily in 
Caldera Creek during the treatment. These entomologist believe that when bull trout were previously present in Shady Creek they 
likely consumed emerald mayfly larvae and tailed frog tadpoles. Interestingly, the non-native brook trout does not feed on the 
emerald mayfly or tailed frogs. The entomologists fear that bull trout may readily consume the unsuspecting emerald mayflies 
when the two once again share Shady Creek waters. Park fish biologists, however, feel that since bull trout, the emerald mayfly, 
and tailed frogs once coexisted in Shady Creek (circa 1910) that the reintroduction of bull trout will not lead to the extinction of 
the emerald mayfly or harm tailed frogs in any way. The park is consulting with various stakeholders to discuss the project but 
has tentatively scheduled to treat the stream with the biocide antimycin-A next summer. During the consultation process, the park 
learned that the emerald mayfly has cultural significance to a local Native American Tribe; tribal members once used a dye 
extracted from the abdomen of the mayfly for ceremonial purposes.  Conservation groups are very concerned about the project 
and it potential effects on the emerald mayfly and tailed frogs which are quite sensitive to disturbance.  In response to these 
concerns, park fish biologist have dedicated a two week period to survey Shady Creek and remove the amphibians and emerald 
mayfly prior to the proposed biocide treatments.      
 
1) Using your professional code of ethics, describe the ethical issue(s).   
2) Describe the parties who are or should be involved in the issue(s) and discuss their point(s) of view. 
3) Describe and analyze possible/alternative approaches to the issue(s). 
4) Choose one of the approaches that you think is best and explain the benefits and risks.



Appendix G 
Ethics Rubric 

 
 
Performance 
Criteria 

Limited or No 
Proficiency (1) 

 
Some Proficiency (2) 

 
Proficiency (3) 

 
High Proficiency (4) 

 
Score 

Using code of 
ethics, describes 
ethical issue(s) 
 

Has a vague idea of what 
the issue is and is uncertain 
how the code of ethics 
applies. 

Describes the issue(s) 
using concepts from code 
of ethics, but important 
elements may be missing 
or misunderstood. 

Describes the issue(s) 
using basic concepts from 
code of ethics. 

Describes the issue(s) in 
detail, demonstrating full 
understanding of relevant 
code of ethics provisions and 
how they relate to the 
issue(s). 

 

Describes 
parties involved 
and discusses 
their points of 
view. 
 

Is unsure who should be 
involved in the issue and/or 
does not reflect on their 
viewpoints. 

Describes some of the 
parties and their 
viewpoints, but important 
elements are missing or 
misunderstood. 

Describes who should be 
involved in the issue(s) and 
discusses the viewpoints of 
the parties at a basic level. 

Describes who should be 
involved in the issue(s) and 
thoroughly discusses their 
viewpoints. 

 

Describes and 
analyzes 
possible/ 
alternative 
approaches  
 

Is unable to describe or 
analyze alternatives or 
consider the effect on 
parties involved. 

Describes and analyzes 
only one alternative and 
its effect on parties 
involved, but important 
elements are missing or 
misunderstood. 

Describes and analyzes at 
least two alternatives and 
their effects on parties 
involved.  

Describes and analyzes a 
number of alternative 
approaches and thoroughly 
considers the interests and 
concerns of all parties 
involved. 

 

Chooses an 
approach and 
explains the 
benefits and 
risks. 

Has difficulty choosing an 
approach or stating benefits 
and risks. 

Chooses an approach and 
explains benefits and 
risks, but important 
elements are missing or 
misunderstood. 

Chooses an approach and 
explains basic benefits and 
risks. 

Chooses an approach and 
thoughtfully and thoroughly 
explains benefits and risks.  

 

 
 


