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Outcomes Assessed this year: Environmental Awareness  

1. Describe changes that have been implemented towards improving students’ attainment 

of outcomes that resulted from outcome assessments carried out in the previous academic 
year.  

During the academic year (2010/2011), the Physics SAC summarized its Self-Assessment 

of Learning Outcomes analysis focused on the Critical Thinking Core Outcomes: 
Communication and Professional Competency. Our analysis of the Communication Core 

Outcome was performed by the evaluation of students’ writing samples from 5 separate 
physics courses at the beginning and end of an academic term.  

For the three math intensive physics courses scrutinized (Phy 201, Phy 202, and Phy 203), 

student writing samples, in the form of student lab reports, were evaluated according to a 
rubric developed by the Physics SAC to measure the effectiveness of written 

communication based on: (1) identification of purpose/objective; (2) effectiveness and 
appropriate of description of the lab procedures implemented; (3) organization and 
presentation of collected data, analysis and results; and (4) clarity of summary and 

conclusions drawn. 

Based on our analysis of student lab reports, the following results were obtained: 

1. Student written communication exhibited significant improvement, with an average 
lab report score increase of 25%, based on the rubric.  

a. Average Lab report score (beginning of term):  2.92 out of 4 

b. Average Lab report score (end of term):  3.64 out of 4 

2. Perhaps the most notable improvement was the decrease in writing samples with 

scores of 2 or below.  

a. % Scores of 2 or below (start of the term): 32%  

b. % Scores of 2 or below (end of the term): 7%  

3. The area of most improvement was observed in the writing of effective conclusions 

4. The area of least improvement was observed in the description of experimental 

procedures.  

For the two non-math intensive physics courses (both Phy 101 classes), student writing 

samples, in the form of written answers to conceptual homework problems, were evaluated 
according to a separate rubric developed to measure effectiveness of written 
communication based on: (1) explanation of underlying physical concepts involved; (2) 

accurate description of facts presented; (3) effective description of reasoning and problem 
solving methodology; and (4) completeness and correctness of final solution. 

Based on our analysis of conceptual homework problems, the following results were 
obtained: 



1. Written communication exhibited significant improvement, with an average lab 
report score increase of 25%, based on the rubric.  

a. Average homework score (beginning of term):  2.61 out of 4 

b. Average homework score (end of term):  3.27 out of 4 

2. A notable improvement observed was the decrease in written samples with scores of 
2 or below.  

a. % Scores of 2 or below (start of the term): 43%  

b. % Scores of 2 or below (end of the term): 16%  

3. The area of most improvement was identified to be the effective presentation of the 

reasoning approach utilized to address the problem 

4. The area of least improvement was observed in the presentation of correct and 
complete final answers.  

Based on these results, the Physics SAC identified a number of changes that could be 
implemented toward improving students’ attainment of this learning outcome: 

1. Students would benefit from having these grading rubrics provided to them early in 
the term. The guidelines used here for scoring lab reports and homework would 
benefit students in all science classes, as well as in writing assignments in general.  

2. More emphasis should be place on writing proper procedural descriptions in lab 
reports.  

3. In order to help students answer homework questions correctly, more in-class 
examples should be presented and thoroughly explained. A significant number of 

these examples should not simply be solved for the class by the instructor, but 
instead first be attempted by students in class in order to engage them in the 
process.  

Comprehensive implementation of these targeted changes in physics curriculum across the 
district, as well as associated analysis of outcomes and documentation, were intended 

occur during the previous (2011-2012) academic year. For various circumstances a 
comprehensive summary of this process this did not occur as expected and thus the 
conspicuous absence of a corresponding 2012 Annual Report of Learning Outcomes from 

the Physics SAC. However, it can be summarized that an informal, and as such 
undocumented, effort to further promote implementation of elements 1 through 3 above 

was undertaken at various levels district-wide during the time since the SAC’s last 
submitted Annual Report (2011), most significantly at the Rock Creek and Cascade 
Campuses. Notably, Cascade Campus has initiated a comprehensive effort to update all 

laboratory materials including formal rubrics for associated learning outcomes. Similar 
efforts have been pursued at Rock Creek as well. The analysis and summary of associated 

measures of student outcomes and improvements were, as stated above, not adequately 
compiled by the SAC. Inclusion of these documented outcomes will be an optimistic goal 
for the 2014 Annual Report. 

2. Identify the outcomes assessed this year, and describe the methods used.  

What were the results of the assessment (i.e., what did you learn about how well students 

are meeting the outcomes)?  

2.1 Environmental Awareness 



In any scientific endeavor, the ability to properly establish a context of the applied 
discipline in terms of the world around us and develop a sense of environmental awareness 

is an important facet of the process. After completing any Physics course, students should 
be able to clearly describe how understanding of physical processes is intimately tied to 

both our understanding of global change in our environment and ability to predict and 
mitigate associated problems which may be manifest due to and along with those changes.  
All Physics courses at PCC share two central course outcomes, which are as follows: "After 

completion of this course, students will  

• Assess the contributions of physics to our evolving understanding of global change 

and sustainability while placing the development of physics in its historical and 
cultural context. 

The Physics SAC chose to assess Environmental Awareness by developing a survey of 

student environmental awareness and how participation in physics courses has influenced 
that awareness.  

2.1.a. Describe the method(s) you used.  

• An online environmental awareness survey was created by the SAC with the 
assistance of our Assessment Coach, Stephanie Yurasits. The survey was developed 

using Survey Monkey and consisted of 10 multi-part questions. 

• The questions developed for the survey were focused on the following: 

o Which physics course were they currently enrolled and at which campus  

o A series of ranked questions (1-5) inquired how has participation in the 

course: 

1. Developed new awareness of previously unknown (to student) 
environmental issues? 

2. Improved breadth of understanding of environmental issues, both 
global and local? 

3. Influenced student’s previously held understanding and opinions on 
specific environmental issues? 

o A ranked (1-5) question was also developed to inquire how students felt 

regarding the effectiveness of the laboratory component in providing effective 
tools to evaluate and assess environmental data. 

o Respondents were also requested to share their opinions as to how the course 
might be improved to further improve their sense of environmental 
awareness. 

o Lastly, the respondents were asked about how previous physics courses they 
may have taken, either at PCC and elsewhere, had influenced their 

environmental awareness perspectives. 

• The url to the Survey Monkey questionnaire was distributed to all SAC members 
across the district and the faculty were requested to encourage their students to 

respond to the survey.  

• Completed survey responses were received from students from all PCC campuses, 

representing all physics courses offered during the 2013 winter term. 

• Survey responses were analyzed and summarized using Survey Monkey  



2.1.b. What did you learn?  

• A total of 50 students, campus-wide, completed the survey 

• Campus Participation Breakdown 

o Cascade Campus: 54% 

o Sylvania Campus: 28% 

o Rock Creek Campus: 18% 

•  Course Attendance Distribution 

o Phy 101/102/103 series: 22% 

o Phy201/202/203 series: 30% 

o Phy211/212/213 series: 48% 

• Summary of Survey Responses to Ranked Questions 

o Question 1: Developed new awareness of previously unknown (to you) 

environmental issues? On a scale from 0 (not at all) to 5 (a lot) 

 Average Ranking Score (0-5) 

Class Attending 0 to 2 3 to 5 

Phy101/102/103 2 10 

Phy201/202/203 8 7 

Phy211/212/213 14 10 

Combined Total 24 27 

% Total 47% 53% 

 

o Question 2: Improved breadth of understanding environmental issues, both 
local & global? On a scale from 0 (not at all) to 5 (a lot) 

 Average Ranking Score (0-5) 

Class Attending 0 to 2 3 to 5 

Phy101/102/103 0 12 

Phy201/202/203 8 7 

Phy211/212/213 14 10 

Combined Total 22 29 

% Total 43% 57% 

 

o Question 3: Influenced my previously held opinions on specific 

environmental issues? On a scale from 0 (not at all) to 5 (a lot) 

 Average Ranking Score (0-5) 

Class Attending 0 to 2 3 to 5 



Phy101/102/103 2 10 

Phy201/202/203 10 5 

Phy211/212/213 17 7 

Combined Total 29 22 

% Total 57% 43% 

 

o Question 4: In the laboratory component of this course, you are often 

required to acquire, analyze and sometimes even question experimental data. 
Has participation in the laboratory activities provided you with more 

intellectual tools to evaluate and assess environmental data? On a scale from 
0 (not at all) to 5 (a lot) 

 Average Ranking Score (0-5) 

Class Attending 0 to 2 3 to 5 

Phy101/102/103 1 11 

Phy201/202/203 3 12 

Phy211/212/213 7 16 

Combined Total 11 39 

% Total 22% 88% 

 

o Question 5: Within the guidelines of the specific physics content covered in 
this course, how might this course be presented to better improve your how 

you understand and view environment-related issues, either local or global? 
(Please state an example) 

 

Answer Choices 
# 

Responses 

% of 

Responses 

During Class:  28 93% 

During Lab:  26 87% 

Outside Class & Lab:  22 73% 

Total Respondents: 30 
 

 

 

Student suggestions (In Class): 

� bring up current topics in physics  

� Possibly try to incorporate what scientists are currently studying or 

attempting to do in fixing environmental related issues while tying in the 
physics concepts that they are using.  

� class environment was good, lots of problems solved in class and the 

material was covered well.  



� Provide examples of what we are learning in practical environmental 
applications  

� For each chapter, talk about an environment issue that relates to it.  

� Address environmental issues.  

� Demonstrations, daily environmental news  

� The class is excellent. I already have a very high degree of awareness on 
these issues. For someone who did not, this class probably would result in 

much greater growth. I would suggest adding the question, "Do you 
already have a high degree of awareness on environmental issues?"  

� Mention environmental issues.  

� By showing the films in the class  

� Use more examples of every day possible situations  

� using environmental examples that can be easily understood within the 
chapter context.  

� Maybe more experiments conducted by the teacher to give an example  

� More topics of current environmental issues  

� Create an environmental physics course. That would be awesome.  

� There was so much information to cover, I don't think we need to confuse 
the issue with extra topics. Create a separate class.  

� General physics  

� I don't care about  

� All was perfect  

� idk  

� Examples that involve environmental-related issues  

� Environmental Politics hinders education and should be kept out of the 
classroom  

� Explain how a concept specifically relates to the environment.  

� More mathematical problem solving. More problems and less conceptual 
concepts.  

� A chapter on Environmental Physics in our text  

� I was really engaged when learning about global warming and what it 

ACTUALLY is as opposed to what most people think it is (a gradual rise in 
temperature). Lectures and discussion on this and similar real-world 
explanations are the most meaningful -- keep them.  

� specific examples  

� some kind of link during the class  

Student suggestions (In lab): 

� use experiments that illustrate environmental issues  



� Exploring experiments done outside of class that use similar equipment, 
going over what they found and what methods they used, in 

environmental-related experiments and data acquisition  

� NA  

� Perform labs eat relate to environmental issues...  

� Taking a lab period to read/analyze a peer reviewed journal article about 
an environmental issue that ties into physics.  

� Express relvance to environmental issues.  

� Environmental Activities  

� Take a little more time on regression analysis. That is what gave me the 
knowledge to understand all of the latest reports from NCADAC.  

� Relate to environmental issues.  

� explanation of Dr. Dittrich  

� more explanation on how formulas relate to the experiment being 

conducted, and other areas of life those formulas can be applied to.  

� Maybe a lab that shows more about global warming and how it's not just 
getting hotter but things are more extreme than they used to be  

� Work on something related towards environmental issues  

� have the labs focus specifically on events happening in the environment 

and then use the experiment to understand why.  

� See previous comment.  

� Environmental science is for ES classes, this is physics  

� environmental issues  

� Give more examples  

� idk  

� Environmental Politics hinders education and should be kept out of the 

classroom  

� A lab that directly relates to environment.  

� More visual experiments. Lab set up is a waste of time. The data and 

calculations can be done with given information. Too much time is spent 
trying to figure out Logger Pro and check data.  

� A lab built around illustrating the impact of greenhouse gases  

� Labs are great at the 100-level physics course when their purpose is to 
clarify a concept just learned. I think they were great. No change appears 

to be necessary.  

� specific examples  

� some kind of link during the lab  

Student suggestions (Outside Class & Lab): 



� email students interesting current articles  

� Finding or creating physics problems that are somewhat tied to the 

environment  

� Had good office hours, couldn't expect more.  

� ..  

� Student's responsibility.  

� Environmental Related Hmwk Questions  

� Notice to what's happening around me  

� reading current environmental events, and analyzing the event according 

to what was learned in the current chapter.  

� Maybe some websites that we can check out on our own time.  

� Hw on real environmental issues  

� can't think of anything for here.  

� If you wanted supply us with supplemental reading material on topics 

relating physics to the environment, we could then read it at our own 
leisure or interest.  

� It's general physics, stick to physics. If we learn the physics, we can apply 

it to environment.  

� in my physics class  

� idk  

� Homework that ties physics into environmental-related issues  

� Environmental Politics hinders education and should be kept out of the 
classroom  

� More study guides  

� Emailed links to news articles with physics-environmental subject matter  

� Videos and applications of concepts learned in class to real-world issues is 

an excellent learning tool. All I can suggest in terms of improvement is to 
lecture on/discuss real-world issues like global warming or nuclear power 
more often because when faced with information about these in terms of 

scientific reasoning, it definitely sparked an interest and a passion to 
exercise my influence on such issues (now that I understand these issues, 

I can pass on those important ideas learned in physics to my friends and 
family, vote with a more educated understanding of the world, and know 
the things that make a positive difference instead of a negative one).  

� post of related articles  

� some kind of link during the class and lab  

 

• Analysis of Responses: 



o Greater than 50% of all student respondents indicated that by taking their 
current physics course they gained a significant increase (ranked score of 3 or 

greater) in their awareness and breadth of understanding of environmental 
issues (questions 1 & 2). Predictably, students attending 100-level physics 

courses indicated the largest number of 3 or greater scores. 

o Only 43% of all student respondents indicated that their previous 
environmental opinions were significantly influenced (ranked score of 3 or 

greater) by taking their current physics course (question 3). Notably, for 
students taking a 100-level physics course, this percentage is 92%. 

o 88% of all student respondents indicated that participation in the laboratory 
activities for their current physics course provided significantly more 
intellectuals with which to effectively evaluate environmental data (question 

4).   

o Of the 30 students that offered examples, roughly 90% provided in-class or 

in-lab suggestions, 73% made outside of class/lab suggestions. Review of the 
specific responses implies that the vast majority of the students feel in-class 
and in-lab class content, such as more “real-life” examples and labs focused 

more specifically on an environmental issue, would improve their 
understanding and awareness of environmental issues. 

  

2.1.c. Identify any changes that should, as a result of this assessment, be implemented 

toward improving students' attainment of outcomes.  

o In general, increased awareness and understanding of the role of physics in 
environmental mechanisms, such as the greenhouse effect, might be better 

achieved by increased focus in both lecture and lab content focused on 
physical concepts and methodologies are more directly tied to specific 

environmental mechanisms and issues, rather than outside of class/lab 
activities.  

o In lecture sessions, more emphasis could be made to tie physical models 

discussed in lecture to environmental issues, such as changing weather 
patterns and energy-related concerns.  

o In lab sessions, more emphasis could be focused on connecting the 
approaches of data acquisition, analysis and interpretation to a broader 
environmental context, such as the evaluation of published environmental 

data.  

o Outside of class, students might be encouraged to obtain and critically 

analyze an external source of information addressing a specific environmental 
topic, as a published manuscript or even an environmental claim from a non-
peer-reviewed source. Students could be guided through the process of 

evaluating the credibility, quality and bias of the data presented. Then 
develop the methodology to establish a scientifically-based interpretation of 

the data. Comparison could then be drawn between the students’ 
interpretations and conclusions versus authors’. 

o With regard to the abovementioned suggestions, the following guidelines are 

encouraged to be maintained in all physics courses taught at PCC: 



1. Physics SAC does not and individual physics instructors should not in 
any way promote a specific environmental bias in the classroom or lab 

2. Overtly promoting an instructor’s personal opinions/philosophies on 
environmental issues and politics under the guise of objective science is 

highly discouraged. 

3. The role of physics instructors at PCC is to appropriately inculcate the 
application of scientific methodologies, based on accepted modern 

scientific approaches, to effectively analyze, evaluate and critique of 
data used to support or disprove presented environmental models and 

claims. 

4. To the extent that the discipline of physics is a vehicle for the 
establishment of student environmental awareness and understanding, 

this important student learning outcome can and should only be 
achieved by demonstrating and supporting application scientifically-

based analysis to credible environmental data. Teaching students to 
understand the distinction between what data actually objectively tells 
us, versus what an individual subjectively wants it to, must be 

emphasized as well. 


