
Assessment: Assessment Unit Four Column
Fall 2018

El Camino: PLOs (NSC) - Astronomy

PLOs Assessment Method
Description Results Actions

PLO Status: Active

Standard and Rubric: Rubric:

1 point for correctly identifying the
hypotheses
1 point  "     "                    "            the
prediction to be tested
1 point "     "                    "             the
experimental result or observation
1 point "     "                    "             a
reasonable conclusion based on the
results

4 points: Excellent
3 points: Good
2 points: Fair
1 point: Poor

Target: 75% or more score 3 or 4.

Semester of Current Assessment: 2013-14 (Spring 2014)
Standard Met: Standard Not Met
Instructor A

4 pts 32%
3 pts 28%
2 pts 36%
1 pt     4%

Instructor B

4 pts 19%
3 pts 26 %
2 pts 42%
1 pt   12%

This is the first time this assessment has been done. It is
similar to assessments given in other science departments,
but the results turned out be be unhelpful. Most students
simply copied sentences from the article, si it was unclear
whether they really understood the idea of the scientific
method. One instructor observed that it was more a test of
reading comprehension.

Unfortunately, the topic was rather technical and hard to
understand, although interesting and important. Later it
turned out that the conclusions drawn in the study reported
in the article have not been confirmed by other researchers,
so the topic is highly controversial. That might be the take-

Exam/Test/Quiz -  The student will
be given a popular science article
about an observation or experiment.
The student will identify the
researchers' hypotheses, theoretical
predictions, observations or
experiments, and conclusions.

PLO Assessment Cycle: 2014-15 (Fall
2014), 2018-19 (Fall 2018)

PLO #1 Scientific Method - Students
can explain how the Scientific
Method is used to develop scientific
theories.
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PLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: S. Vincent Lloyd
Faculty Contributing to Assessment: S. Kadakia
Courses Associated with PLO Assessment: Astronomy 25

off point for a good discussion of the scientific method if it
weren’t so technically obscure. (10/15/2017)

Standard and Rubric:  75% of
students will score 6 or above on this
SLO.

Semester of Current Assessment: 2013-14 (Fall 2013)
Standard Met: Standard Not Met
When reduced to one number, the percentage of students
who met the acceptable score of 6, the results are as
follows:

Professor A  15%
Professor B 38%

These figures are discouraging low are a far cry from the
target of 75%. We have gone through considerable soul
searching in consequence. We met on Jan. 31, 2014, to
discuss these results.

When we look at the assignments more closely, the typical
pattern that emerges is that most students can successfully
contrast the sun-centered and Earth-centered theories and
most can describe one or two lines of evidence that favor
the sun-centered theory. Where most students fall down is
in applying the Scientific Method and Occam's Razor to the
controversy.

We decided that for some of us the method of
administering the assessment was faulty. Professor A gave it
as part of the last exam at the end of the term. Professor B
gave it as a low-points homework assignment near the end
of the semester. We think that students need to be given
more motivation to complete such a long assignment.

The upside is that the depth of this assignment gave us
important feedback on how students understand the
application of the Scientific Method to a real scientific
problem.

Although we are disappointed, we have learned a lesson.

Essay/Written Assignment - The
assessment consist of a written
assignment in which the student
analyzes the application of the
Scientific Method to the Copernican
controversy.
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PLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: V. Llyod
Faculty Contributing to Assessment: P. Hacking, S. Kadakia
Courses Associated with PLO Assessment: Astronomy 20

We realize that it is not enough to lecture on the Scientific
Method or the Copernican Revolution. We need to give
students practice in thinking for themselves and applying
the Scientific Method. (12/02/2013)

Standard and Rubric: 4 points will be
given.  1/2 point for each correct
identification and 1/2 point for each
correct explanation.
It is expected 80% of the students
receive at least 3 points.

Faculty Assessment Leader: S. Kadakia
Faculty Contributing to Assessment: P. Hacking

Semester of Current Assessment: 2015-16 (Spring 2016)
Standard Met: Standard Not Met

Two professors assessed the SLO.

                                    Professor A                 Professor B
Total students                  26                                 28
at least 3 points:              14 (53.8%)                   3 (11%)
Breakdown by points
4 points:                             7 (27%)                        2 (7%)
3.5 points:                          3 (12%)                        0 (0%)
3 points:                             4 (15%)                        1 (3.5%)
2.5 points:                          0 (0%)                          0 (0%)
2 points:                             5 (19%)                        4 (14%)
1.5 points:                          3 (12%)                        1 (3.5%)
1 point:                               1  (4%)                         3 (11%)
0.5 points:                          3 (12%)                        7 (25%)
0 points:                             0 (0%)                          10 (36%)

The percentages are very low, especially for Professor B.  It
was professor B's first time teaching Astronomy 12 and did
not realize what content to stress and cover with
importance.
Professor A needed 7 more students in order to meet the
standard.
Both professors' results indicate a need for improvement.
The SLO was given on the final week, while the lab for
Jupiter was performed much earlier.  Perhaps the retention
rate is reflected more in the results.  Professor B had many
students who forgot the names of Jupiter's moons.
(11/02/2017)

Exam/Test/Quiz - Using a drawing of
Jupiter and its Galilean satellites,
students need to identify the
satellites by name and explain their
reasoning based on size, color, and
distance.
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PLOs Assessment Method
Description Results Actions

Courses Associated with PLO Assessment: Astronomy 12

Standard and Rubric: 70% of the
total students should have answered
each question regarding the
methodology of the scientific
method correctly.

Faculty Assessment Leader: S. Kadakia
Faculty Contributing to Assessment: V. Lloyd, P. Hacking
Courses Associated with PLO Assessment: Astronomy 12,
Astronomy 20, Astronomy 25

Semester of Current Assessment: 2018-19 (Fall 2018)
Standard Met: Standard Not Met
Out of all of our scientific method SLO assessments, we
included questions which tested the students on their
capability of identifying hypotheses, observations, and
conclusions/next steps of the scientific method.  (Data all
listed under Scientific Method SLOs)

Overall, it appears that students are able to identify
hypotheses, but some have more trouble with identifying
observations.  Students tend to mistaken observations with
facts.

Students also have a harder time with putting it all together
and understanding how a theory works after making
observations.

In terms of a PLO, most students do not take all three
courses so the aggregated data is no more indicative of
their overall understanding of the scientific method than
what we obtained from the SLO results of individual
courses.  A small percentage take all three courses and
therefore their results become a low number statistic.
(03/31/2019)

Exam/Test/Quiz - We aggregated
the data found from all the scientific
method SLOs administered to all
three courses (A20, A25, and A12).
We did not make up a separate PLO
assessment.
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Assessment: Assessment Unit Four Column
Fall 2018

El Camino: PLOs (NSC) - Biology

PLOs Assessment Method
Description Results Actions

PLO Status: Active

Standard and Rubric: 70% of
students will answer 4 out of the 6
questions correct after reading the
article.
See Bio 103 course level plan for
applicable rubric.
Related Documents:
Science News Owl article.docx

Faculty Assessment Leader: N. Freeman
Faculty Contributing to Assessment: K. Villatoro, T. Palos, J.
Padilla, B. Carey, C. Lew, S. Oswald, B. MacDonald, D.
McCleland, L. Len, P. Park, A. Qian, and S. Lee
Courses Associated with PLO Assessment: Bio 10, Biio 10
H, Bio 101, Bio 102, Bio 103, Bio 15, Bio 16, Bio 17, Bio 18,
Bio 11, and Bio 12

Action: Biology faculty  will  meet
to discuss including more Inquiry
strategies into our courses, such
as case study and critical thinking
strategies that require students to
evaluate data and use it to analyze
theories. Instructors can select
which to incorporate into their
classes in order to provide
students with more opportunity
to evaluate and analyze data
based conclusions. (02/17/2019)
Action Category: Teaching
Strategies

Semester of Current Assessment: 2018-19 (Fall 2018)
Standard Met: Standard Not Met
652 students were assessed across 14 different Biology
courses during the Spring and Fall of 2019. 416 students
successfully achieved the target. While 63% of students
achieved the achievement goal, this falls below the 70%
standard set as our program goal. Most of the students
were able to follow the scientific process and identify key
components such as Question and Hypothesis being tested
in the Experiment.  Students were less often successful
evaluating evidence to determine if it supports the
hypothesis being tested in the experiment.  (02/17/2019)

Action: Biology instructors met to
discuss strategies they can
implement that provide
opportunities for students to
propose alternated hypothesis to
questions within the context of
each subject. In addition,
instructors can give students
opportunities to analyze data to

Semester of Current Assessment: 2014-15 (Spring 2015)
Standard Met: Standard Met
Most of the Biology courses assessed this SLO using a
common assessment. Students were given time to read the
article and then asked to answer 6 questions requiring them
to identify key ideas of the scientific inquiry process. The
answers to the questions were tabulated. Bio 103, a
culminating course for Biology majors, used a different
assessment to address this learning outcome.
The data is summarized as follows:

Exam/Test/Quiz - Students in most
of the Biology courses were given an
article to read and answer 6
questions requiring students to
identify key features of the scientific
process. Bio 103, a culminating
course for Biology majors, were
given an experimental scenario and
asked to apply the scientific process
to this novel situation.

PLO Assessment Cycle: 2014-15
(Spring 2015), 2018-19 (Fall 2018)

PLO #1 Scientific Method - The
student will understand and apply
principles of the scientific method;
recognizing an idea based on
reproducible evidence.

Input Date: 11/12/2013
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PLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: Bryan Carey, Karla
Villatoro, Steve Leonelli, Teresa Palos, Jeannie Bellamin,

determine if it supports the
hypothesis or not, and give them
time to consider what alternative
explanations exist and propose
ways to test those possibilities.
One instructor suggested using a
video in which the Biologists
discuss their research looking for
the cause of the decline in the
Aspen population within
Yellowstone National Park. They
narrate their journey as they
propose and then reject two
possible hypothesis, finally settling
on one that evidence supports.
Another instructor described a
guided discussion of the
mechanism for DNA Replication
and the 3 hypothesis tested as
biologists worked to understand
this process. Using evidence, she
can guide the students through an
analysis of the historical evidence
leading to the current
understanding of the replication
mechanism.
Some of the ideas presented
require minimal class time and
can be incorporated frequently,
continuously reinforcing the idea
that there may be more than one
explanation for an observation.
Other ideas are more involved and
may take entire class sessions to
teach this concept. Instructors
agreed to implement a strategy
that engages students in a
discussion of alternate hypothesis
through the spring semester.

A total of 450 Biology students were assessed using the 6
questions and the article.
29% scored a 6/6; 32% scored a 5/6; 24% scored a 4/6; 9%
scored a 3/6; 5% scored a 2/6; 6% scored a 1/6; and 2%
scored a 0/6. In total 85% of the students met the standard
of scoring a 4 or better out of the 6 questions.
The question missed most often was question #5 and
students chose answer A more often than any other choice.
This particular question asked student to identify what
researchers did after the first hypothesis was rejected by;
the experimental evidence. Students who answered
incorrectly most often chose an answer suggesting the
researchers asked a new question when in fact the
researchers proposed an alternate hypothesis to the
original question. The question missed with the second
highest frequency asked students to identify the first
hypothesis. Is seems clear that students are unfamiliar with
the idea that there can be more than one possible
hypothesis to the same question and that experiments are
designed to test one hypothesis at a time.
In the most basic science courses students experience
scientific inquiry that is packaged for them, the question is
identified, the experiment is outlined and the students
perform the task. The idea that an experiment is a test of a
hypothesis and that there might be more than one
hypothesis to be tested is still unfamiliar to students at the
college level. Even in the Bio 103 course, the linear line of
reason used in the scientific process is the distinction
between achieving the standard at a level 4 or 5 on the
rubric or not meeting the standard. Students who scored at
the top end of the rubric could logically connect an
observation to a question, propose a hypothesis, predict an
outcome consistent with the hypothesis and design a valid
experiment that tests the particular hypothesis.  Students
who scored a 3 or below were unable to predict an
outcome based on their hypothesis or propose a valid test
of the hypothesis. (03/27/2015)
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PLOs Assessment Method
Description Results Actions

Chih Lew,
Courses Associated with PLO Assessment: Bio 8, Bio 10, Bio
11, Bio 15, Bio 17,Bio 18, Bio 101, Bio 102, and Bio 103

The faculty will meet again to
discuss implementation and the
student response by the end of
the fall semester, 2015.
(12/11/2015)
Action Category: Teaching
Strategies

PLO Status: Active

Related Documents:
Biology SLO  Proficiency with the
Microscope 2016.doc

Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: Karla Villatoro, Bryan
Carey, Jessica Padilla, Chi Lew, Sanda Oswald, Laurie Len, A.
Wellday, A. Qian, and Samual Lee
Courses Associated with PLO Assessment: Bio 10 (9
sections), Bio 101 (3 sections), Bio 102 (2 sections), Bio 16
(1 section) and Bio 8 (1 section)

Action: The Biology faculty met to
update the printed materials
illustrating how to use the
microscope. We recently
purchased new microscopes for
the Biology labs and the new
microscopes design is not
reflected in the handouts and lab
manuals. This can be a source of
confusion for the students who
rely on these materials and
reference them while working
with the microscope. these
updated materials will be included
in the lab manual revisions for Bio
10 and made available to students
in the majors biology labs. In
addition, posters will be printed
and posted in the labs so that all
students have access to the
correct picture with labels
regardless of what lab classroom
they are in and what instructor
they have. (04/26/2017)
Action Category: Teaching
Strategies

Semester of Current Assessment: 2016-17 (Fall 2016)
Standard Met: Standard Met
A total of 441 Biology students were assessed for their
ability to use the microscope. 371 students, 84%, scored a 3
or 4 on the rubric. Level 3 is considered competence, while
level 4 indicates the ability to resolve the specimen with the
highest level of resolution and contrast. The remaining
students were evenly divided between scores of 2 and 1.
Students in the Majors Biology courses outperformed
students in the non-majors courses. 92% of the majors
Biology students scored 3 or 4 while 78% of the non-majors
Biology students scored a 3 or 4. This is not an unexpected
result. Students taking majors Biology courses have more
experience using the microscope because they take
multiple courses in the majors sequence that all require
microscopic analysis. Our non-majors students may be using
the microscope for the first time in some cases and often
have very little experience with the microscope when they
enroll in our courses. In general, the scores represent a high
level of success for most of the students in the non-majors
biology courses. (04/26/2017)

Performance - Students are asked to
prepare a wet mount slide of a
specimen and then focus on the
specimen using low and high power.
The slide preparation, focus and
lighting were evaluated on a 4 point
rubric.PLO Assessment Cycle: 2016-17 (Fall

2016), 2018-19 (Fall 2018)

PLO #2 Tools - The student will
master the use of appropriate
biological tools and evaluate evidence
gathered to explain biological
principles.

Input Date: 11/12/2013

Action: One common theme was
the need to use more visual

Semester of Current Assessment: 2017-18 (Fall 2017)
Standard Met: Standard Not Met
A total of 764 students were assessed in 12 different

Multiple Assessments - Evaluation
of content knowledge was assessed
primarily through the addition of 5

PLO #3 Content Knowledge -
Students will have a working
knowledge of biological principles
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PLOs Assessment Method
Description Results Actions

PLO Status: Active
Standard and Rubric: Assessments
using the 5 question method were
scored and evaluated based on the
number of questions correct out of
5. Most courses established 70% of
the students scoring a 3 out of 5 or
higher as the minimum standard of
achievement.  Courses that used a
written response set a minimum
standard of 70% of the students
scoring a minimum of 70% on the
rubric. Specific questions and
assessments are found with each
course SLO.

Related Documents:
Mitosis Assessment 2017.doc
BIO 8 Energy Flow SLO 2017.docx

Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: Samual Lee, Bryan
Carey, Karla Villatoro, Laurie Len, Sanda Oswald, Chi Lew,
Theresa Palos, Darcie Descalzo, Jessica Padilla, Alexa Dyess,
Courses Associated with PLO Assessment: Bio 10, Bio 102,
Bio 10 Honors, Bio 11, Bio 8, Bio 12, Bio 15, Bio 17, Bio 18,

support to illustrate difficult
concepts. For courses evaluating
Mitosis standards, instructors
discussed inclusion of animations
and videos to help students
understand that mitosis is a
process, sequence of events,
rather than distinct separate
events suggested by photos and
fixed slides.
Another common area of
improvement discussed among
instructors showed that students
have difficulty understanding the
chemical symbols used to
communicate important biological
molecules in the discussions of
biochemical pathways involving
materials and energy flow. This is
particularly difficult for students
with limited science background.
Instructors are looking for ways to
make the connection between the
chemical symbolic language in
these topics and the vocabulary
and imagery clearer to students.
 (02/27/2018)
Action Category: Teaching
Strategies

Biology courses.  Eleven courses reported successful
achievement of the standards set. One course, Bio 10 did
not achieve the standard. Because this course represents
the largest number of students in the program at 48% of the
students assessed, overall the program did not meet the
standard. While some courses are broad explorations of
Fundamental Biological principles such as Bio 10 or Majors
Sequence Bio 101, 102, and 103. Other courses focus on
more specific topics to explore Biological principles, such as
Botany, Marine Biology, or Zoology. Standards were met in
10 of the 12 courses assessed in the Biology Program.
Fundamentals of Biology 10 and Ecology are both non-
majors courses. Students in these courses vary greatly in
their prior experience with Biology.
While each course achieved standards at various levels of
success, there were some common areas for improvement
across most courses. One common theme was the need to
use more visual support to illustrate difficult concepts. For
courses evaluating Mitosis standards, instructors discussed
inclusion of animations and videos to help students
understand that mitosis is a process, sequence of events,
rather than distinct separate events suggested by photos
and fixed slides.
Another common area of improvement discussed among
instructors showed that students have difficulty
understanding the chemical symbols used to communicate
important biological molecules in the discussions of
biochemical pathways involving materials and energy flow.
This is particularly difficult for students with limited science
background. Instructors are looking for ways to make the
connection between the chemical symbolic language in
these topics and the vocabulary and imagery clearer to
students.
 (02/26/2018)

Additional Comments: Content
Knowledge evaluated over a broad
range of courses were connected to
two important Biological principles,
Mitosis or Energy Flow. Two courses
that teach very specific areas of
Biology selected content knowledge
appropriate to the each course,
Gene Expression and Dichotomous
Keying.

common questions added to a test
or quiz in each class. Our majors
course assessed using written essay
or short answer questions to
evaluate student achievement.

PLO Assessment Cycle: 2017-18 (Fall
2017), 2018-19 (Fall 2018)

and a mastery of a broad set of
factual biological knowledge
concerning ecology, evolution and
cells.

Input Date: 11/12/2013
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PLOs Assessment Method
Description Results Actions

Bio 101, Bio 16 and Bio 103
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Assessment: Assessment Unit Four Column
Fall 2018

El Camino: PLOs (NSC) - Chemistry

PLOs Assessment Method
Description Results Actions

PLO Status: Active

Standard and Rubric: It is expected
that no more than 8% of students
will have their goggles off during the
early semester goggle-compliance
check, and no more than 5% of
students will have their goggles off
during the late semester goggle-
compliance check.

Action: Limit lab group work to be
2 to 3 students based on
equipment limitations.
(03/01/2019)

Follow-Up: Four instructors (all
but one full-time) indicated that
they “Limit lab group work to be 2
to 3 students based on equipment
limitations.”  The way the
question as posed in the Google
Form may have been misleading
as it seemed to imply this was a
Chem 7A idea as it was proposed
by a Chem 7A instructor.  In the
future, each course will have
follow-up items listed separately
to check off by the instructors of
those courses. (12/22/2019)

Action Category: Teaching
Strategies

Action: Record number of
students on second check
(03/01/2019)

Follow-Up: Done. (12/22/2019)

Action Category: SLO/PLO
Assessment Process

Semester of Current Assessment: 2018-19 (Fall 2018)
Standard Met: Standard Met
The chemistry faculty did a comprehensive job assessing
students in Fall 2018.  725 students were assessed from
Chem 4, Chem 20, Chem 1A, Chem 1B, Chem 7A, Chem 7B,
Chem 21A, and Chem 21B. Of these students, 55 had to be
reminded to put on their goggles during the first goggle
check (representing 7.6% of all students) indicating the
standard (no more than 8%) was met.   For the second
check, 21 students had to be reminded to put on their
goggles (representing 2.9% of all students); the standard of
no more than 5% was also met.

Although the standards were met for the department, the
assessment method for the second check was incomplete:
the number of students assessed for the second check was
not reported.  Because a significant number of students
may drop the course before the second check, this number
is important and may result in the second check percentage
being higher than the standard.  Across the board, we will
record this number next time.

Additionally, some discussion arose during the chemistry
Brown Bag lunches on group work in the lab.  One student
in a Chem 7A class came in lacking appropriate readiness in
lab safety and we posited it could be due to some
instructors having students work in large lab groups for
prerequisite courses (such as Chem 4, 1A & 1B) due to
larger class sizes.  As a department, we decided lab groups

Multiple Assessments - Students will
be assessed for the number of times
they must be reminded to wear their
goggles in a laboratory period.
Whenever a student must be
reprimanded for failing to comply
with the goggle policy, the instructor
will make a notation. The instructor
will report the number of notations
made in the lab period. This
assessment will happen towards the
beginning of the semester, and again
near the end of the semester.

PLO Assessment Cycle: 2014-15 (Fall
2014), 2018-19 (Fall 2018)

PLO #3 Lab Safety - Students will take
the necessary precautions to ensure
proper laboratory safety.

Input Date: 11/12/2013
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PLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Ryan Turner
Faculty Contributing to Assessment: Mohamad Abbani,
Rana Akiel, Bob Altermatt, Premilla Arasasingham, Peter
Doucette, Pasha Ebrahimi, Thomas Edison, Steven Han,
Miguel Jimenez, Melvin Kantz, Lida Latifzdeh, Troy Moore,
Laura Neurauter, Alex Nguyen, Shanna Potter, Vineeta
Sachdev, Laura
Courses Associated with PLO Assessment: Chem 4, Chem
20, Chem 1A, Chem 1B, Chem 7A, Chem 7B, Chem 21A, and
Chem 21B

should have no more than 2 - 3 students and should only be
used when there is insufficient equipment for all students.
(03/01/2019)

Action: The Chemistry
Department intends to hold a
Brown Bag Meeting to discuss
ways of improving our rates of
student goggle compliance. We
hope this meeting will yield
creative ideas for all chemistry
faculty to implement. We will also
maintain close contact with
faculty to assess if goggle
compliance has improved.
(02/09/2016)
Action Category: Teaching
Strategies

Semester of Current Assessment: 2014-15 (Fall 2014)
Standard Met: Standard Not Met
In the Fall semester of 2012, 813 students participated in
the first goggle-compliance check. Of those students, 84
warnings were given for students to put on their goggles.
This represents 10.3% of the students. This value is above
the 8% target that the Chemistry Department set for the
early semester goggle-compliance check.

The 8% target was chosen to be below the targets for our
introductory and elementary courses, but above the levels
for our more advanced courses. As a department, overall,
we will make it a priority to continue emphasizing the
importance of laboratory safety in all our classes.

Towards the end of the semester, 551 students participated
in the late goggle-compliance check. Of those students, 25
warnings were given for students to put on their goggles.
This represents 4.5% of the students. This value is above the
4% target that the Chemistry Department set for the late
semester goggle-compliance check.

While the value is below 5%, the Chemistry Department is
confident that we can improve upon goggle compliance. We
strive to have the safest environment possible for all our
students.
 (02/09/2015)

02/04/2020 Generated by Nuventive Improve Page 2 of 3



PLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Amy Grant
Faculty Contributing to Assessment: Doucette, Potter,
Drew, Nguyen, Arasasingham, Balakin, Jimenez, Moretti,
Latifzadeh, Sachdev, Tontcheva, Tajiboy, Speckman,
Neurauter, Motokane, Shibao, Turner, Abbani, Altermatt,
Grant
Courses Associated with PLO Assessment: Chem 4, 20,
21A, 21B, 1A, 1B, 7A, 7B
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Assessment: Assessment Unit Four Column
Fall 2018

El Camino: PLOs (NSC) - Earth Sciences (Geography, Geology, Oceanography)

PLOs Assessment Method
Description Results Actions

PLO Status: Active

Standard and Rubric: 80% of
students who are taking one of our
courses for the first time will achieve
a score of 50% or higher on the
assessment.
80% of students who have passed 1
or more of our courses before and
are now taking another course will
achieve a score of 70% or higher on
the assessment.
80% of majors will achieve a score of
80% or higher on the assessment.

Related Documents:
S14-SLO-Sci-ASSESSMENT-KEY.pdf

Action: We will look for ways to
make some kind of online practice
assessment more widely available
to students, and encourage
students to practice these skills.
Now that Canvas is available to all
instructors, this may be much
easier. (03/23/2019)
Action Category: Teaching
Strategies
Action: We may try to assess
student learning using the online
survey software Qualtrics that the
college has purchased. Students
will enter their answers using their
smartphones, laptops, or in our
computer labs.  Instructors will
give students their section
numbers (so they that they will be
less likely to confuse geology with
geography, for example, or
geology 1 with geology 2) so that
data collection errors for courses
will (hopefully) not be repeated.
(03/23/2019)
Action Category: SLO/PLO
Assessment Process
Action: We will develop a new

Semester of Current Assessment: 2018-19 (Fall 2018)
Standard Met: Standard Not Met
About 60% of students who took an earth science or
geography course for the first time got a 50% or above on
the post assessment. The standard we would like to achieve
is 80% of students. The standard was not met.

About 35% of students who have taken 2 or more earth
science or geography courses (but are not majors) got a
70% or above on the post assessment. The standard we
would like to achieve is 80% of students. The standard was
not met.

About 43% of students who are earth science or geography
majors got an 80% or above on the post assessment. The
standard that we would like to achieve is 80%. The standard
was not met.

As noted during previous assessments, students continue to
use prior knowledge to assess whether statements are
hypotheses or theories instead of using the information in
the assessment to distinguish between them, and this leads
them to mistake hypotheses for theories and theories for
hypotheses. However, if scores are calculated with
hypotheses and theories combined into one category,
overall performance improves markedly. About 80% of
student who are taking one of our courses for the first time
achieve a score of 50% (meeting the standard). About 60%
of students who have taken 2 or more of our courses by are

Exam/Test/Quiz - Assessments were
given at both the beginning and end
of the semester.  Students were
given a list of statements and were
asked to identify whether each
statement was an example of a
hypothesis, an observation, a test, or
a theory/conclusion (only on the
assessment at the end of the
semester).

The assessment also asked about the
extent of students’ experience with
the department’s courses.

PLO Assessment Cycle: 2014-15 (Fall
2014), 2018-19 (Fall 2018)

PLO #3 Scientific Method - Students
can identify the key elements of the
scientific method (hypotheses, tests,
observations,
conclusions/interpretation of
observations) in popular accounts of
scientific research in magazines,
newspapers, etc.

Input Date: 11/12/2014
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PLOs Assessment Method
Description Results Actions

assessment or assessment
questions that specifically look at
students’ ability to distinguish
between hypotheses and theories,
and will remove questions asking
students to distinguish between
them on the current assessment.
(03/23/2019)
Action Category: SLO/PLO
Assessment Process

not majors achieve a score of 70% (20% below the
standard). About 68% of majors achieve a score of 80%
(about 12% below the standard).

These results are fairly similar to the previous assessment 4
years ago, and thus do not show significant improvement.
However, during this round of assessment we also gave the
students a pre-assessment after first lecturing about the
scientific method and how science is done near the
beginning of the semester – and recorded their experiences
in our classes. Thus, we were not only able to show
students improved understanding over the course of a
semester but also something of the knowledge they
retained from previous semesters. Students taking the
course for the first time went from an average score of
about 37% at the beginning of the semester to 64% at the
end of the semester. Students who have taken 2 or more of
our classes when from an average score of about 41% to
64%. Earth science and geography majors went from an
average score of about 56% to 80%. Both the post-
assessments and the pre-assessments do show better
performance as students have more experience with our
classes, but they also show that student performance is
significantly lower when they encounter the ideas again in
the another semester.

During this round of assessment, we avoided the use of
scantrons by having an optically scanned assessment
created by Institutional Research. For the first time, we had
students to record the class they were in (e.g., geology 1,
geology 2, geography 1, geography 2, oceanography, and so
on) to make the data analysis faster and easier. However,
when we examined the data we quickly found that students
were not correctly recording the courses that they are in!
(They do not know what course they are in?) This does not
affect our PLO data, but did bias the course data during this
round of assessment. Also, Institutional Research changed
the order of some questions or answers to some questions,
complicating analysis and possibly introducing some errors.
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Faculty Assessment Leader: Thomas Noyes
Faculty Contributing to Assessment: Robin Bouse, Sara Di
Fiori, Rebecca Donegan, Matt Ebiner, Julienne Gard, Chuck
Herzig, Joe Holliday
Courses Associated with PLO Assessment: Geog 1, 2, 5, 6,
7, 8, & 9; Geol 1, 2, 3, 4, 6, & 15; Ocea 10
Related Documents:
PLO3data_S18_ PostHequalsT .txt
PLO3data_S18_Post.txt
PLO3data_S18_Pre.txt

An online assessment allowing students to practice
identifying hypotheses, tests, and observation was
developed. It randomly draws on questions from a large
question pool, and it also provides students with feedback.
In trials in classes that use the Canvas course management
system, students who took the practice assessment again
and again significantly improved their performance on the
practice assessment. (03/23/2019)

Action: To begin to address the
issue of reading comprehension,
we will add a question to the
assessment which asks students
about the last English class in the
college writing sequence that they
completed (English 84, A, B, 1A,
1B, or 1C).

In the future, we need to collect
information about the amount of
students’ experience in our
courses on the pre-assessment
(we only realized the need for this
information to assess the PLO
after the pre-assessment had
been done).

Given that there were no striking
patterns between some groups of
students with different amounts

Semester of Current Assessment: 2014-15 (Fall 2014)
Standard Met: Standard Not Met
Overall Scores

The standard/target that “80% of students who are taking
one of our courses for the first time will achieve a score of
50% or higher on the assessment.” was met.

The standard/target that “80% of students who have passed
1 or more of our courses before and are now taking another
course will achieve a score of 65% or higher on the
assessment.” was not met.

The standard/target that “80% of majors will achieve a
score of 80% or higher on the assessment.” was not met.

The data demonstrate that at the end of the courses
students were better able to identify and distinguish
between the different elements of the scientific method.
Initially 82% of students’ scores fell in the range from 20%
to 80%. By the end of the semester, 82% of students’ scores
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PLOs Assessment Method
Description Results Actions

of experience in our courses, we
should consider reducing the
number of categories, perhaps to
3 categories: first time in one of
our courses, has passed 1 or more
or our courses, and majors.

The responses to question #2
clearly shows that students are
using prior knowledge assess
whether statements are
hypothesis or theories, and that
this question is one reason that
scores on the assessment are
lower than we might like. We
need to consider changing the
question to make it easier to
distinguish between the two
possibilities. Another possibility
would be to try to better train
students in making these
distinctions on such assessments
(to understand what they are
being asked to do) and keeping
the question as a way to measure
how well we are doing. In this
case, we might consider altering
our standard/target to take the
effects of question #2 in account.
(12/15/2015)

Follow-Up: We collected data
about student experience with our
department on both assessments.

We used only 3 categories on the
pre-assessment.

Action Category: SLO/PLO
Assessment Process

fell in the range from 40% to 100%.  The average gain was
6% and the average potential gain was 22% (see below for a
description of potential gain).

The post-assessment included a question about the amount
of experience students had in our courses. Students who
have taken two or more of our courses – but are not majors
– (˜100 students) fared little better that students taking the
course for the first time (˜370 students), including not doing
substantially better on the pre-assessment or doing better
on the post-assessment. However, majors (˜30 students)
performed better than all other categories of students on
the pre-assessment and post assessment (by over 10% on
average). In fact, over 1/3 of majors scored in the highest
category (80% or above) on the pre-assessment. Even
though only 2/3 of majors had much room for
improvement, the scores of almost 45% of majors showed
improvement so that 87% of majors were in the two highest
categories of achievement (60% to 79.9%, and 80% or
above) at the end of the semester. 43% of majors were in
the highest category. Thus, as a group, majors did not
achieve our goal for them, but they are within striking
distance of it.

The assessment requires students to make some fine
distinctions, including one question (#2) which is
particularly challenging (and 10% of the assessment). Lower
scores might be explained by limited reading
comprehension. To determine if this is the case, we need to
gather more data about students’ reading comprehension
level, perhaps using a proxy like their most recent English
class at El Camino College.

Comments about the data analysis of the overall scores:
When calculating the gain, we set all values less than zero
to zero. We’re assuming that the students learned little and
are guessing rather than that we’ve actually harmed their
understanding. Since some students’ scores cannot improve
much because they achieved a high score on the pre-
assessment, their “potential gain” defined as ( Post Test
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Description Results Actions

We did not included a reading
comprehension question because
of data collected during the
assessment of other SLOs and
PLOs. (03/30/2016)
Action: The department paid for
the scantrons used to assess the
SLO out of its own budget. The
college should have a mechanism
for funding the assessment of
SLOs.

The item analysis of the scantrons
was done by hand, and this
limited the amount of data that
we could reasonably collect. We
would like to get training on how
to do item analysis using scantron
machines. Alternately, perhaps we
could send the scantrons to
institutional research for analysis,
and they could give us the results.
(12/15/2015)

Follow-Up: We had institutional
research created optically scanned
assessments for us. (03/30/2016)

Action Category: Program/College
Support

Action: Simply practicing
distinguishing between the
elements of the scientific method
– and getting feedback – would
probably help improve student
outcomes.

Some instructors will incorporate
the assessment into their
classroom activities. Students will
be given the opportunity to

Score – Pre-Test Score ) / ( 100% – Pre-Test Score ) was also
calculated.  The “potential gain” shows the percentage of
“wrong answers” on the pre-test that became “right
answers” on the post test. As with gain, potential gains less
than zero were set to zero (consider situations like the
following: if a student got 8 out of 10 on the pre-assessment
and 7 out of 10 on the post-assessment, then their potential
gain is -50%!).

Responses to Individual Questions

Students’ responses to all 10 questions were recorded for a
subset of the assessments from each section of earth
science and geography courses: 5 randomly-selected
assessments per section in most sections. (A few instructors
compiled the data for all of their students.) A subset was
used because of the time required to record and enter the
information by hand. This limited the amount of data we
have on majors and other categories of students with more
experience in our classes because most students only take
one of our courses. Thus, any conclusions about majors and
other kinds of more experienced students are tentative at
best, and in the future we must insure that we gather more
data about them.

The statistics of the responses to individual questions was
compiled for all courses, and for the following subgroups:
geology courses, oceanography courses, geography courses,
physical geography courses, and cultural geography
courses, first time taking an earth science or geography
class, re-taking an earth science or geography class, taking
two or more earth science and geography classes
concurrently, have already taken and passed at least 1 earth
science or geography class, and earth science or geography
majors. For the most part, the statistics of the different
subgroups are fairly similar, suggesting that students in all
the department’s courses and at all levels of experience
largely struggle with similar misconceptions and
misunderstandings about the scientific method.
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Description Results Actions

discuss and analyze the
statements in groups. The
answers will not be given. The
students will be given the
assessment later in the semester,
well after the discussion.

We will create an online practice
assessment that randomly draws
from a question pool. Students
can use the assessment to check
their understanding and get
feedback.  The online assessment
could be a homework assignment.
Students could take it again and
again to improve their score,
encouraging them to work on the
concepts. The online assessment
might be used to identify the
students who are struggling most
and the topics that cause them
the most confusion. (12/15/2015)

Follow-Up: Student performance
does improve as they practice
with the online assessment. The
problem determining how to
make the assessment widely and
easily available to students.
(03/30/2016)

Action Category: Teaching
Strategies

Explanations: Hypotheses vs. Theories

Pre-assessment scores on questions 2, 3, 5, 9, and 10 show
that many students enter the course being able to identify
explanations (hypotheses and theories) fairly well: about
70% or more on all questions except for 3. However,
students often had a harder time distinguishing between
hypotheses and theories. The ability identify explanation
and to distinguish between them improved by the end of
the semester: 80-90% of students selected explanations
(except for question 3), and 2/3 or more selecting the best
description of the explanation for questions 5, 9, 10.

Questions #2 and #3 were the most frequently missed
questions on the assessment (only about 40% of students
selecting the correct response on the post-assessment).

Question 2 is an interesting case: it describes the idea of
continental drift with no supporting evidence, so given the
statement, students should probably select “hypothesis”
given the information provided in the question. However,
many students selected “theory” both at the beginning and
the end of the semester, presumably because they used
prior knowledge to answer the question on the pre-
assessment and knowledge gained during the semester.
This is particularly true of majors: 73% majors selected
“theory” at the end of the semester.

The takeaway from this is that students are not simply using
the criteria that they have learned for identifying elements
of the scientific; they are using other sources of information
as well when making their selections. Given the kinds of
prior knowledge that students bring to bear on the
assessment, it might be interesting to see what kind of
results we would get if the assessment used less discipline-
specific questions. It is noteworthy, though, that more
students selected “hypothesis” (27% to 39%) and fewer
selected theory (49% to 43%) at the end of the semester
which shows that some students were applying the criteria
that we had taught them instead of trying to invoke prior
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knowledge.

Question 3 is also interesting. The statement describes a
“theory/conclusion”, but in doing so uses the word
“experiment” in the discussion of the supporting evidence.
Apparently this led a fair number to students to naively
select “test”, even at the end of the semester (30% of
students).

Observations vs. Theories

Questions 1, 6, and 8 describe observations. The most
common mistake was to select “theory” instead of
“observation,” suggesting that students are having difficulty
distinguishing between the evidence (observations) and the
explanation supported by the evidence (the interpretation
of the observations). Student performance did improve on
the post assessment, but this is another area in which the
largest gains might be made.

Tests vs. Hypotheses

Students did a pretty good job identifying tests both on the
pre-assessment and post-assessment (questions 4 and 7).
The most common mistake when answering these
questions on the post-assessment was to select
“hypothesis” instead of “test” (about 20% of students).

Summary of the Analysis of Responses to Individual
Questions

In short, the data suggest targeting 3 areas in which
students struggle the most:
• Distinguishing between hypotheses and
theories/conclusions
• Distinguishing between observations and the
conclusion supported by the observations
• Distinguishing between tests and hypotheses

We could have collected more data (and thus more
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Description Results Actions

Faculty Assessment Leader: Thomas Noyes
Faculty Contributing to Assessment: Robin Bouse, Sara Di
Fiori, Rebecca Donegan, Matt Ebiner, Julienne Gard, Chuck
Herzig, Joe Holliday
Courses Associated with PLO Assessment: Geog 1, 2, 5, 6,
7, 8, & 9; Geol 1, 2, 3, 4, 6, & 15; Ocea 10
Related Documents:
PLO-Sci-DATA-Analysis.pdf
PLO-Sci-DATA-Analysis-Ques.pdf

accurate data) about responses to individual questions if we
had the time and/or technology to examine more of the
assessments in detail. (This is particularly true for students
who are earth science or geography majors, a key group for
PLO assessment.) For example, the potential gain
calculations show that about 55% of students had little or
no gain. Identifying and targeting the misconceptions of
these students would probably produce the largest
improvements in student outcomes. (03/23/2015)
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Assessment: Assessment Unit Four Column
Fall 2018

El Camino: PLOs (NSC) - Physics

PLOs Assessment Method
Description Results Actions

PLO Status: Active Standard and Rubric: Average grade
of 50% for each course.

Action: Along with tallying the
performance of students on each
individual conceptual question,
we should also report the overall
grade each student earns on the
quiz so that we can determine the
percentage of students that meet
our benchmark.

 (12/15/2015)
Action Category: SLO/PLO
Assessment Process
Action: More conceptual
questions should be included in
exams, quizzes, homework and
labs in order to motivate students
to better understand concepts.
(12/15/2015)
Action Category: Teaching
Strategies
Action: Instructors will meet to
discuss ways to improve the
teaching of challenging concept
without sacrificing student
performance in other important
areas of physics such as problem-
solving. (12/15/2015)
Action Category: Teaching

Semester of Current Assessment: 2013-14 (Spring 2014)
Standard Met: Standard Not Met
See Related Document "PLO #1 Assessment Data and
Analysis_Sp14.docx".

A total of 483 students from all courses took an SLO quiz.
The scores earned by students in each course are shown
below:
COURSE NUMBER OF STUDENTS TAKING THE QUIZ

AVERAGE SCORE
PHYSICS 1A 113 34%
PHYSICS 1B 29 41%
PHYSICS 1C 86 70%
PHYSICS 1D 31 39%
PHYSICS 3A 18 58%
PHYSICS 3B 27 69%
PHYSICS 2A 98 49%
PHYSICS 2B 18 56%
PHYSIC 11 63 72%
TOTAL NUMBER OF STUDENTS 483

Exam/Test/Quiz - A quiz was given
to each class with multiple choice
questions.  The questions were
conceptual in nature.  Each question
required the use of a relevant
physical principle in order to arrive
at the correct answer.

PLO Assessment Cycle: 2013-14
(Spring 2014), 2018-19 (Fall 2018)

PLO #1 Applying Relevant Principles -
Upon completion of their course of
study in the Physics Department,
students will be able to understand
physical principles in order to
correctly answer conceptual
questions.

Input Date: 11/12/2013
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Faculty Assessment Leader: S. Prieto
Faculty Contributing to Assessment: J. Coroneus, E.
Goldmann, P. Hacking, N. Kadomoto, N. Lev, S. Prieto, S.
Stolovy, K. Strohmaier, M. Van Biezen
Courses Associated with PLO Assessment: PHYS 11,
PHYS1A, PHYS1B, PHYS1C, PHYS1D, PHYS2A, PHYS2B,

Strategies

There were significant differences in the score from all
courses.
The courses with average scores higher than the benchmark
of 50% were: Physics 11, Physics 1C, Physics 3B, Physics 3A
and Physics 2B.
The courses lower scores than the benchmark of 50% were:
Physics 2A, Physics 1B, Physics 1D and Physics 1A.
As a program, the Physics Program experiences a large drop
of students in the Physics 2A and Physics 1A class.  It is
therefore not surprising that the scores on these courses
were among the lowest.
Instructors believe the assessments show that students'
understanding of the challenging concepts could be
improved. The data suggest that to teach concepts,
instructors will need to include more conceptual questions
in class, on homework, and on exams. Instructors will meet
to discuss ways to improve the teaching of challenging
concepts without sacrificing student performance in other
important areas of physics such as problem-solving, a
crucial part of learning physics.

In the future, along with tallying the performance of
students on each individual conceptual question, we should
also report the overall grade each student earns on the quiz
so that we can determine the percentage of students that
meet our benchmark.

The data do not suggest a need for further support from the
college. The college is currently providing support through
MESA and we can continue to work with MESA to improve
student outcomes.
 (09/01/2014)
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PHYS3A, PHYS3B
Related Documents:
PLO #1 Assessment Data and Analysis_Sp14.docx

Standard and Rubric: The target is
that in each class, 90% of students
achieve either "moderate success in
identification of concept" or "correct
identification of concept," and 70%
of students achieve "correct
identification of concept."

Semester of Current Assessment: 2017-18 (Spring 2018)
Standard Met: Standard Not Met
The assessment was conducted in each course as described
above.   Results are summarized below, with the course in
the first column, the percentage of students achieving
either full or moderate success in the second column, and
the number of students achieving full success in the third
column

Class    Moderate/Full (%)     Full (%)
11         69                                  21
2A         74                                  30
2B         92                                  48
3A         85                                  38
3B         94                                  47
1A         85                                  60
1B         90                                  62
1C         75                                  43
1D         83                                  60

Although only three of the nine courses assessed meet the
90% standard for Moderate/Full, of the remaining six
courses three were fairly close with 80% of the students
achieving either moderate or full success, and the
remaining three sections were at 90% or above.  As most
classes have either met, or are fairly close to the
benchmark, it is reasonable to expect that with modest
incorporation of more conceptual content, at least a
majority of courses will meet this standard in the next
assessment cycle.

On the other hand, none of the courses met the 70%
standard for full success in correct presentation of the
concept.   However, it is encouraging to note that this figure
does increase with course level.  Specifically, in our lowest-
level course, Physics 11, only 21% of students meet this
standard.  In Physics 2A, which is often taken as a

Exam/Test/Quiz - In each course,
the instructor selects an exam
problem with a conceptual element,
and assigns one of the following
three assessments to each graded
response: either "Failure to correctly
identify concept," "Moderate
success in identification of concept,"
or "Correct identification of
concept."
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Faculty Assessment Leader: Eyal Goldmann

prerequisite for the 1 series, 30% of students meet this
standard, and in the 1 series, 60% of students meet this
standard in three of the four courses (1A, 1B, and 1D) with
43% of students meeting the standard in the remaining
course.  We thus do see a progressive increase in students
meeting this standard as we proceed through the course
levels.    It is not clear why we do not see an increasing
trend within the 1 series itself; perhaps the instructors are
assigning progressively more challenging problems in order
to fully engage students as their capacity to absorb
concepts develops through the 1 series.   (04/12/2019)
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