
El Camino: Course SLOs (NSC) - Biology

Spring/Summer 2018
Assessment: Course Four Column

ECC: BIOL 10:Fundamentals of Biology

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 11/08/2013

Standard and Target for Success:
75% of the students will achieve a
70% or higher on the analysis
question quiz after reading the
article.

% of Success for this SLO: 67

Action: Faculty will explore
strategies to give students more
opportunities to evaluate data and
determine if it supports or rejects
the hypothesis. (09/09/2018)

Follow-Up: Biology faculty
meetings focused on 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. (02/17/2019)

Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Not Met
282 students were assessed for understanding of the
scientific process. 63% of students scored at the 83% or
higher on this assessment, scoring 5/6 or 6/6 questions
correct. Another 26% of the students scored 4/5 questions
correct, which is a 67% achievement. Our target for success
was to have 75% of the students score 70% or higher, a
standard we did not meet with this assessment.  We fell
short of this target by 8% of our students.  It is important to
note that students were successful identifying most aspects
of the scientific process in the research described, 70% or
more of students answered 5 of the 6 questions correctly.
93% and 94% of students were able to identify the primary
question asked in the research and the conclusion
supported by the evidence. The aspect of the process
students struggled with the most, only 67% of students
were successful, involved understanding the data used to
support the hypothesis. There are many possible
explanations for this. Research findings often report the
conclusion and rarely describe the data collected to support
the hypothesis. Sometimes, the data collected is difficult to
understand and the terminology involved may be unfamiliar
to the students. (09/09/2018)

Exam/Test/Quiz - Students read a
research summary article "Owls Use
Tools" and answer questions about
the scientific process used in the
study. See attached article and
assessment.
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Course SLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: A. Qian, P. Parks, D.
McClelland, C. Lew, L. Len

Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: Karla Villatoro, Chih
Lew, Thuy Truong
Related Documents:
SLO BIO 10 Assessment Result 2014.xlsx
Science News Owl article.docx
Owl article assesment questions spring 2014.doc

Action: During the next year we
will field test research summaries
that give students practice
identifying key steps and features
of experimental design. We will
ask students to generated
alternate hypothesis to the
research questions from the
articles and for their own
experiments performed in lab.
(12/18/2015)

Follow-Up: A case study was
prepared and shared with all Bio
10 instructors that presents a
Ecological question about the
disappearance of Aspen trees in
Yellowstone National Park.
Students are given three
alternate hypothesis and asked to
evaluate the evidence to support
or reject each one.
Implementation of  Case Study
problems allows open ended idea
sharing for students and then
requires them to analyze
evidence and evaluate the
hypothesis generated. They are
practicing Scientific Thinking
skills. Overall positive class
experience for students and
instructors..  (09/19/2017)

Action Category: Curriculum
Changes

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Not Met
A total of 235 students were assessed during the Spring
semester, 2014. See attached summary table of results
from the assessment. 67% of the students scored a 5 or 6
on the assessment, achieving higher than a 70% score. This
group has a good understanding of the scientific process
and can identify key components of experimental design.
However, this number does not meet the standard set, only
67% of the students assessed met the standard. As the
assessment is designed, students could only miss one
question of the 6, to qualify for meeting the 70% standard
of achievement. This is a fairly rigorous expectation and
67% of the students were able to score a 5/6 or 6/6.The Bio
10 lab manual includes labs that ask students to identify
aspects of experimental design. We are going to add
opportunities for students to read more scientific research
summaries and practice applying this to novel situations.
One characteristic of non-majors Bio 10 students is the wide
range of reading and comprehension abilities. This may
explain some of the disparity in the scores. What should be
noted is that more than 75% of the students scored correct
answers for all the assessment questions except question
#5. In other words, we achieved our target goal for the key
components assessed in each of the questions except for
question 5. Students had trouble identifying the second
hypothesis for the same research question.   (06/03/2014)

Exam/Test/Quiz - Students read a
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Course SLOs Assessment Method
Description Results Actions

Standard and Target for Success:
75% of the students will achieve a
70% or higher on the analysis
question quiz after reading the
article.

research summary article "Owls Use
Tools" and answer questions about
the scientific process used in the
study. See attached article and
assessment.
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ECC: BIOL 101:Principles of Biology I

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 11/08/2013

Standard and Target for Success:
70% of students will score at least a
4 correct out of 6 total questions.

% of Success for this SLO: 65
Faculty Assessment Leader: Karla Villatoro
Faculty Contributing to Assessment: Karla Villatoro and
Bryan Carey

Action: Faculty will redesign the
lab regarding the scientific method
to give students more oportunities
to identify alternative hypothesis
and evidence in different case
scenarios. (09/14/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Not Met
72 students were assessed for understanding of the
scientific process. 65% of students scored at the 83% or
higher on this assessment (5/6 or 6/6 questions correct).
Another 16% of the students scored 4/5 questions correct,
which is a 67% achievement. Our target for success was to
have 75% of the students score 70% or higher, a standard
we did not meet with this assessment.  We fell short of this
target by 10% of our students.  As we analyzed the
assesment we where able to observe some trends on the
mastery or not of our students. Most students were
successful in identifying  the original observation (83%), the
primary question (95%) and the main conclusion of the case
used (92%). Our students had difficulty distingushing
between the first and second hypothesis (63%) and
consequently had difficulty determining the evdience that
was collected for each (61%).  (09/14/2018)

Faculty Assessment Leader: Steve Leonelli

Action: The data indicate that too
many students do not understand
that the question may involve
numerous competing hypotheses.
The science process involves
testing and rejecting the
hypothesis that isn't supported
and accepting the hypothesis that
is supported. At several points in
the semester, I will highlight that
scientists often entertain multiple
competing hypotheses during my
lectures. For example, when I
discuss the theory of the

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Met
On 2/14/14, I assessed 66 students in both BIOL 101
sections. Results were 28 with 5, 22 with 4, 11 with 3, 2 with
2, and 3 with 1. Roughly a third missed items 1, 3, 4, and 5.
Students were capable of identifying the question and the
conclusion (Items 2 and 6), which is a good start. I suspect
that they missed the idea that there were two hypotheses,
and that at the end they equated asking a new question
with revising their hypothesis. (05/13/2014)

Exam/Test/Quiz - The student is
given an article to read and 6
questions to answer from the article.
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Course SLOs Assessment Method
Description Results Actions

semiconservative replication of
DNA, I will discuss how Meselson
and Stahl considered conservative,
semiconservative, and dispersive
mechanisms as plausible.
(12/01/2015)
Action Category: Teaching
Strategies

Standard and Target for Success:
75% of the students will achieve a
70% or higher on the analysis
question quiz after reading the
article.
Related Documents:
Owl article SLO questions 2018.doc
Science News Owl article.docx

Exam/Test/Quiz - Students read a
research summary article "Owls Use
Tools" and answer questions about
the scientific process used in the
study. See attached article and
assessment.
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ECC: BIOL 102:Principles of Biology II

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 11/08/2013

Standard and Target for Success:
70% of students will score at least 4
correct out of 6 possible questions.

Faculty Assessment Leader: Steve Leonelli

Action: The data indicate that too
many students do not understand
that the question may involve
numerous competing hypotheses.
The science process involves
testing and rejecting the
hypothesis that isn't supported
and accepting the hypothesis that
is supported. At several points in
the semester, I will highlight that
scientists often entertain multiple
competing hypotheses during my
lectures. For example, when I
discuss the theory of the
semiconservative replication of
DNA, I will discuss how Meselson
and Stahl considered conservative,
semiconservative, and dispersive
mechanisms as plausible.
(12/01/2015)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Met
On 2/27/14, I assessed 41 students in one BIOL 102 section.
30 scored a 5, 7 a 4, 2 a 3, and 2 a 1. Roughly a third missed
item 5, which asked what the research group did after
rejecting their first hypothesis. I suspect that students
equated asking a new question with revising their
hypothesis, and did not read the other choices.
(05/13/2014)

Exam/Test/Quiz - The student will
be given an article to read and 6
questions to answer from the article.

Action: Reinforcement of the
scientific method will occur with
increased opportunities for
identification of the various
components through discussion,
research studies, and laboratory
work. (09/14/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Met
Biology 102-1155
26 total students evaluated
9/26 (35%) scored 6/6 (100%)
6/26 (23%) scored 5/6 (83%)
5/26 (19%) scored 4/6 (67%)
4/26 (15%) scored 3/6 (50%)
2/26 (8%) scored 2/6 (33%)
All questions had at least 2/3 (67%) correct answers.  The
most missed questions were numbers 3 (16/26 students
answered correctly) and 5 (17/26 students answered
correctly).  Both of these questions ask students to evaluate
the researchers’ first hypothesis either for what it is (#3) or

Case Study - The assessment
involved reading an article and
answering questions focused on
recognizing various components of
the scientific method.  The article,
Owls Use Tools: Dung is Lure for
Beetles, was from Science News, Vol.
166 (September 11, 2004).

The six questions asked dealt with
the 1) observations by the
investigators, 2) questions
underlying the observations, 3) the
hypotheses generated, and 4)
evidence supporting a particular
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Course SLOs Assessment Method
Description Results Actions

Standard and Target for Success: It
is expected that 70% of students will
answer at least 4 out of 6 questions
correctly.

% of Success for this SLO: 84
Faculty Assessment Leader: Teresa Palos
Faculty Contributing to Assessment: Darcie McClelland
Related Documents:

what their response to rejecting the hypothesis was (#5).
To enhance student learning of these concepts, I will use
more complex questions and studies with multiple parts
and hypotheses so that students learn how to parse out
specific parts of complex and multi-part questions and find
relevant information needed to answer them.

Biology 102-1157
31 total students evaluated
16/31 (51%) scored 6/6 (100%)
8/31 (26%) scored 5/6 (83%)
4/31 (13%) scored 4/6 (67%)
3/31 (10%) scored 3/6 (50%)
All questions had at least 3/4 (74%) correct responses.  The
most missed questions were numbers 3 (23/31 or 74% of
students answered it correctly) and 5 (24/31 or 77% of
students answered it correctly).  The instructor for section
1155 found these two questions to be the most missed as
well.   These questions dealt with the first hypothesis in the
article.  Reinforcement of what a hypothesis is and
providing opportunities to identify hypotheses in the
content presented and research experiments discussed
would provide students with opportunities for
improvement.

Cumulative:
25/57 (44%) scored 6/6 (100%)
14/57 (24%) scored 5/6 (83%)
9/57 (16%) scored 4/6 (67%)
7/57 (12%) scored 3/6 (50%)
2/57 (4%) scored 2/6 (33%)

48/57 (84%) of the students scored 4 or more questions
correctly.  Conclusion: Most students did well on the
assessment.
 (09/14/2018)

hypothesis.
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Course SLOs Assessment Method
Description Results Actions

Science News Owl Article SLO Questions 2018 MOD.pdf
Science News Owl article.docx

01/23/2020 Page 8 of 28Generated by Nuventive Improve

https://elcamino.tracdat.com:443/tracdat/viewDocument?y=WGcL9rTohorC
https://elcamino.tracdat.com:443/tracdat/viewDocument?y=IQGTN2imsn4h


ECC: BIOL 103:Fundamentals of Molecular Biology

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 07/01/2013

Standard and Target for Success:
The goal is to have more than 50% of
the students at Level 4 or higher.  At
minimum, 70% of students should
be at Level 3 or above.

See the rubric document.

Action: First, regarding the
APPLICATION of the scientific
method - it must occur early in the
biology courses and it must be
reinforced throughout the series.
Identifying, listing, or stating the
basic tenets of the scientific
method must not be the only
instructional approach.
Discussions amongst the Biology
faculty members may yield
suggestions on how to encourage
the application of the scientific
method. Application in laboratory
settings is ideal (and occurs to an
extent) but discussions/exercises
in lecture are not precluded.

Second, in Biology 103 specifically
(lecture only course), increased
attention to hypothesis generation
is essential.  Prediction generation
can follow.  For example, while the
elucidation of the structure of
DNA also led to the proposition of
it acting as its own template for
replication, the mechanism behind
the replication was not worked
out for a number of years after
Watson and Crick's 1953
publication. Before discussing the
work that elucidated the
mechanism, the students could be
asked to hypothesize on the
mechanistic possibilities (three
were proposed in the mid-to-late
50's but only one was supported

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Met
Scenario: Two images of cells in culture.  The cells differ
morphologically in one culture relative to the other.  The
students were asked to evaluate what they saw and state
their observations.  They were then asked to articulate
questions prompted by those observations, propose
plausible explanations for the differences, generate
predictions based on the hypotheses, and propose
experiments to test the prediction.

Twenty five students were assessed Spring 2014.  The goal
of the assessment was to determine if students could APPLY
the scientific method rather than just identifying key
elements or listing the various tenets of the scientific
method.  Of the 25 students, 6 (24%) scored at Level 5.
They were consistent in their assessment of the scenario
presented.  Each response followed the previous response
in logic as the students progressed in the presentation of
their observations, question(s), hypothesis, prediction, and
proposed experiment.  Eight students (32%) scored at a
Level 4 where the proposed experiment was incompletely
articulated/developed.  These students either generated a
prediction consistent with the hypothesis or had trouble
distinguishing the hypothesis and the prediction (but there
was a consistent thread in logic).  Of the 25 students, 5
students (20%) scored at Level 3.  These students had
problems generating a prediction based on the hypothesis
and proposing an appropriate experiment.  Two students
(8%) at Level 2 had problems proposing an adequate
hypothesis, prediction, and experiment.  However, they
were able to articulate their observations and questions
adequately.  Two students (8%) were at Level 1 where
articulation of only the observations or questions was clear.
Everything else was problematic.  Two students (8%) simply
had no idea how to approach the exercise (these students

Essay/Written Assignment - The
students will be presented with an
experimental scenario.  Students will
be asked to: state their
observation(s); propose a question
derived from their observation(s);
develop a hypothesis (H0 or HA);
generate a prediction consistent
with the hypothesis; propose an
experiment to test the hypothesis;
and articulate potential outcomes of
the experiment.
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Course SLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Teresa Palos
Related Documents:
Scientific Method SLO Report for BIOL103 Spring 2014.pdf

by the data). Once the hypotheses
are discussed, predictions can be
proposed.  If the mechanism
proposed is that of conservative
replication, then one would expect
the two parental strands of DNA
to re-anneal and the two daughter
strands to anneal to each other
after replication.  If the
mechanism proposed is that of
semi-conservative replication,
then the resulting DNA molecules
would each have a parental strand
annealed to a daughter strand.
This can then be followed with a
discussion of the experimental
work and how the data supports
one model over the other (in this
case, semi-conservative
replication was supported).

Asking students questions,
allowing them to answer and
propose ideas of their own can
certainly work when it comes to
proposing controls.  For Biology
103, students can propose
controls for an experiment and a
discussion can ensue regarding the
number of, the nature of, and the
appropriateness of the proposed
controls.

I have indeed taken opportunities
like those specified above to
reinforce the application of the
scientific method.  It certainly
promotes student engagement
and reinforces the overriding
theme of molecular biological

were below Level 1).

1) The stronger students were the ones that performed the
best.  This suggests that application of the scientific method
must be encouraged in the biology prerequisite courses
much more than what already occurs.  And, the application
of the method must be continuously reinforced in Biology
103.  A comparison of these results with a previous
assessment shows an increase in the percentages of
students in Levels 4 and 5.  For the last assessment (with
the same scenario), combined Spring 2011 and Spring 2012,
31 students were assessed and 32% scored at Levels 4 and
5.  For the Spring 2014, 56% were at Levels 4 and 5.  The
rubric used for Spring 2014 was slightly adjusted from the
last rubric used and this shifted one 5 student to a 4 and
another from 4 to 3.  Had the unadjusted rubric been used,
64% of the students would have scored at Levels 4 and 5.
The rubric was adjusted to clarify and better capture the
distinctions between each level.

76% of students scored at a minimum Level of 3 or above
with the adjusted rubric.

2) Confusion between the hypothesis and the prediction
drawn from it persists.  At its very basic level, the prediction
is an “if, then” statement (which is then tested with the
experiment).  This is often confused with a plausible
explanation for a phenomenon, which is what a hypothesis
is defined as fundamentally.  Again, reinforcement of the
distinction is important and must be a constant endeavor.

3) The inclusion of appropriate controls is a key component
of experimentation.  Students at Level 3 had problems with
controls. This must be continuously reinforced as well.
 (09/08/2014)
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Course SLOs Assessment Method
Description Results Actions

Related Documents:
SLO Scientific Method Rubric Bio
103 Spring 2014.pdf

information flow so critical to life.
(09/30/2015)
Action Category: Teaching
Strategies

Action: The students in this class
are in the final course of the
majors Biology series.  A more
challenging assessment needs to
be developed.  The article used
only allowed for identification of

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Met
10/13 (77%) scored 6/6 (100%)
1/13 (8%) scored 5/6 (83%)
1/13 (8%) scored 4/6 (67%)

Case Study - The assessment
involved reading an article and
answering questions focused on
recognizing various components of
the scientific method.  The article,
Owls Use Tools: Dung is Lure for
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Course SLOs Assessment Method
Description Results Actions

Standard and Target for Success: It
is expected that 70% of students will
answer at least 4 out of 6 questions
correctly.

% of Success for this SLO: 92
Faculty Assessment Leader: Teresa Palos
Related Documents:
Science News Owl Article SLO Questions 2018 MOD.pdf
Science News Owl article.docx

the various parts of the scientific
process.  These students need to
develop plausible hypotheses
based on observations.  They then
need to propose experiments to
test the hypotheses.  Analysis at
each level needs to occur.  As the
instructor for this course, I will aim
to develop a more challenging
assessment.   (09/14/2018)
Action Category: Teaching
Strategies

1/13 (8%) scored 3/6 (50%)

12/13 (92%) of the students answered at least 4 questions
correctly.

Conclusion: Nearly all the students performed well on the
assessment.  Most students scored 100%.  The students in
this class understood the scientific method and could
identify the various components.  The development of an
assessment that challenges them would be ideal.  For
example, based on a set of observations, what hypotheses
might be developed?  What experiments might be
developed to test the hypotheses?  This would go beyond
simple identification.
 (09/14/2018)

Beetles, was from Science News, Vol.
166 (September 11, 2004).

The six questions asked dealt with
the 1) observations by the
investigators, 2) questions
underlying the observations, 3) the
hypotheses generated, and 4)
evidence supporting a particular
hypothesis.
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ECC: BIOL 10H:Honors Fundamentals of Biology

Course SLOs Assessment Method
Description Results Actions

SLO #1 Scientific Method - The
student will understand and apply
principles of the scientific method;
recognizing an idea based on
reproducible evidence. Honors
students will design a novel
experiment, gather evidence and use
scholarly research to support the
explanation of the results.

Course SLO Assessment Cycle: 2017-
18 (Spring 2018)

Course SLO Status: Active

Input Date: 08/24/2015

Standard and Target for Success:
70% of students will achieve a score
of 75% or higher on the assessment.

% of Success for this SLO: 86
Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: Nancy Freeman
Related Documents:
Science News Owl article.docx
Owl article SLO questions 2018.doc

Action: Continue to provide
opportunities for students to
evaluate a variety of different
types of data and determine
whether the evidence supports or
rejects the hypothesis.
(09/09/2018)

Follow-Up: Biology faculty
meetings focused on 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 (02/17/2019)

Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Met
28 students in Honor's Biology 10 were assessed for
understanding of Scientific Method. 24 of the students
scored a 5 or 6 out of the 6 questions, or 86% of students
scored an 83% or higher on the assessment. 11 students
scored a 4/6, or 67% achievement.  Noteworthy, more than
70% of students answered each of the 6 questions correct,
suggesting that each aspect of the scientific process was
generally well understood by this class. (09/09/2018)

Exam/Test/Quiz - Students will read
an article, "Owls Use Tools", and
answer questions about aspects of
the scientific process described in
the article. See article attached.
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ECC: BIOL 15:Environmental Aspects of Biology

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 04/05/2014
Standard and Target for Success:
We are looking for students to earn
a score of 4 or better out of 6 on a
short question series about a science
article.

Faculty Assessment Leader: Bryan Carey
Faculty Contributing to Assessment: Bryan Carey
Related Documents:
Bio 15 Spring 2014 SLO.xlsx

Action: The students need more
time clearly understanding the
nuances of the scientific method. I
will seek a way to have them read
more articles and discuss in class
to bring better clarity to the class
about the scientific method.
 (12/01/2015)

Follow-Up: Students had an
additional class assignment which
was submitted via campus. In this
activity they created their own
hypothetical experiment  and
identified experimental and
control groups, and dependent vs
independent variable. They also
provided hypothetical data, and
determined if their hypothesis
was rejected or accepted. Out 27
students 4 got 90% or higher,  15
got 89-70%,  5 got 69-50* and  3
did not submit work. In
conclusion, 70% of the class
understood enough of the
scientific method to pass the
assignment. (03/31/2019)

Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Not Met
14/27 students were able to earn 4/6 or better. This does
not meet a goal of 70% or better. (09/03/2014)

Exam/Test/Quiz - Students were
presented with an article. They read
the details of the article, and
responded to 6 multiple choice
questions addressing aspects of the
scientific, including identification of
the original question the authors
explored.

Action: Provide students with
more opportunities during the
semester to develop the skills
needed for the assessment.
(09/17/2018)
Action Category: Teaching
Strategies
Action: Modify assessment.

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Not Met
Of the 43 students assess, 61% of students earned 4 or
better out of 5 questions and 96% of students got 3 or
greater correct.  However, the goal is to have 70% of
students earn a minimum of 4/6 or 67%. Since this
assessment was five questions and not six, for students to
get at least 67% they needed a score of 3.5/5. However, the

Exam/Test/Quiz - Students read an
article and answered multiple choice
questions. Students worked
individually in conditions as if taking
a quiz. However students were
informed that this performance
would not be reflected in their
grade.
The purpose of the exercise was for
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Course SLOs Assessment Method
Description Results Actions

Standard and Target for Success: It
is expected that 70% or greater of
students assessed will earn a
percentage of 67% or better. That
means that out of 5 questions given,
students must answer a minimum of
4 questions correctly.

% of Success for this SLO: 61
Faculty Assessment Leader: Jessica Padilla
Faculty Contributing to Assessment: Samuel Lee
Related Documents:
Bio 15 SLO Data Sp18.xlsx
Bio 15 SLO- sp18c.pdf

Change the number of questions
and the lay out of the handout.
(09/17/2018)

Follow-Up: Students had an
additional class assignment which
was submitted via campus. In this
activity they created their own
hypothetical experiment  and
identified experimental and
control groups, and dependent vs
independent variable. They also
provided hypothetical data, and
determined if their hypothesis
was rejected or accepted. Out 27
students 4 got 90% or higher,  15
got 89-70%,  5 got 69-50* and  3
did not submit work. In
conclusion, 70% of the class
understood enough of the
scientific method to pass the
assignment. (03/31/2019)

Action Category: SLO/PLO
Assessment Process

assessment was not set up to allow for ½ points so students
needed to get 4/5 or 5/5.  Assessment results do not meet
the goal.

The results revealed that students struggled most with
questions 3 & 4 which required more critical thinking than
the other three. All answers could be located within the
reading, however, questions 1, 2, and 5 had answered that
did not require as much inference as question 3 & 4.
Students also complained about the format of the handout.
(09/17/2018)

students to evaluate how two
scientific studies applied the
scientific method to st study factors
that influenced the creation of the
ozone hole. Students answered 5
multiple choice questions which
tested their understanding of the
scientific process.
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ECC: BIOL 16:Field Entomology

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2015-
16 (Spring 2016), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 11/08/2013
Comments:: Spring-only class

Standard and Target for Success:
75% of the students will achieve a
70% or higher on the analysis
question quiz after reading the
article

Related Documents:
Owl article assesment questions
spring 2014.doc
Rubric for owl article and
description.doc
Science News Owl article.docx

% of Success for this SLO: 78
Faculty Assessment Leader: Bryan Carey
Faculty Contributing to Assessment: Bryan Carey
Related Documents:
Owl article assesment questions 6 items for Sci Method
SLO.doc

Action: We will provide multiple
opportunities within the semester
for students to develop multiple
hypothesis to a questions, and
provide examples of research that
looked at many hypothesis to
explain a biological phenomenon.
(09/08/2016)

Follow-Up: This assessment, on
the scientific method, was my
first time for Bio 16, the 8th
course I've learned to teach in my
8+ years at El Camino College. The
previous instructor stopped
teaching this course in 2016.
While my students collectively did
meet some of the criteria or
"standards Met", there was still
some concern on my part for the
low scores especially on questions
#3 and 4. This course actually
does very little to directly
examine major evolutionary
concepts, or rigorous scientific
reading exercises. It is a very
focused and specific course on
arthropod biology  in general,
insect biology and field aspects in
particular, and a lot of ID and
hands-on training for insect
collections.
For many who take the course, it
is a requirement for their
government jobs with institutions
such as LA or Orange County

Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Met
Eighteen students were assessed. 11 students scored 6/6
correct. 3 students scored 5/6. 1 student scored 2/6 and 3
students scored 1/6. 78% met the target (14 of 18 earned
5/6 or higher). The question most often answered incorrect
by the students involved Question # 3 understanding the
initial hypothesis by the authors. In addition, some students
were unable to recognize the evidence that supported
rejection of the original (null) hypothesis. (06/04/2018)

Additional Information: Students
read the article. Then students read
the second page containing the 6
questions on the quiz. The students
res[pond on a short scantron to
determine their understanding of
the Scientific Method as presented
through the research article.

Exam/Test/Quiz - Students read a
research summary article "Owls Use
Tools" and answer questions about
the scientific process used in the
study. See attached article and
assessment.  (Active
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Course SLOs Assessment Method
Description Results Actions

Vector Control, County Weights
and Measures, Customs, and US
Fish and Wildlife, and others. In
the two iterations I've now had
with the course (Spring 2017 and
now Spring 2018), I've found a
few places to hold back a little on
some of the bewildering array of
content in a diversity or
arthropod ID way, and
incorporate a bit on the
conceptual side, especially
featuring introductory genetics
and evolutionary biology. What I
think I can take from this
experience, is to do more of a
deliberate push on my part to
engage students in about 2 - 4
article reads (including or in
addition to the one as a default
used for our Sci Method
Assessment).
So I'll seek a couple other articles
in recent years, either through
links  from the textbook (co-
authored by one of my former
mentors at the UC Riverside Dept.
of Entomology), or through TED
Talks, ecological, evolutionary, or
entomological journals, and find
ways to address a bit of reading,
thinking and engagement by
students.
Since I'm learning about Canvas,
and since this course is structure
with a limited amount of lecture
time(technically less than 1 hour
of the 4+ hours X 2 days a week
for the course structure), I think
posting articles in class or on
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Course SLOs Assessment Method
Description Results Actions

Canvas, giving time for students
to respond by electronic or in-
class discussions, and then
assessing those comments and
analyses may allow me to more
fully address students' exposure
to the scientific method  in the
context of even this night-time,
professionally training, specialist
field and laboratory course we
offer at El Camino College.

 (09/09/2018)

Standard and Target for Success:
75% percent of students will score a
70% or higher on the assessment.

Related Documents:
SLO results from Spring 2018
Assessment  Bio 16 Field Ent saving
w scores.xlsx

Additional Information: Students
read article. Students read and
analyze the article based on the 6
questions. Students submit
responses on a short scantron for
analysis of their answers.

Exam/Test/Quiz - Students read
article on Owls and answer
questions based on analysis of
aspects of the Scientific Method
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ECC: BIOL 17:Marine Biology

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 07/01/2013
Comments:: Spring-only class

Standard and Target for Success:
We are looking for students to earn
a score of 4 or better out of 6 on a
short question series about a science
article.

% of Success for this SLO: 75
Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: C. Lew
Related Documents:
Owl article SLO questions 2018.doc
Science News Owl article.docx

Action: Explore ways to introduce
more opportunities for students to
data and evaluate it. (09/09/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Met
12 students were assessed for understanding of the
scientific method. 9 students (75%) scored a 5 or 6 out of
the 6 questions on the assessment. 2 students scored a 4,
with one student scoring a 2. 5 of the questions were
answered correctly by 75% of the students or more,
suggesting that most students understood most aspects of
the scientific process described in the article. The one area
that fell short of this target was the question describing the
data used to support the conclusion. 67% of the students
scored successfully on this question.  (09/09/2018)

Action: Students need more time
in this lecture-only course to do
some reading and critical thinking
to be competent in steps of the
scientific method, and to
recognize differences such as
between the question and the
conclusion,
Of these assessment responses,
nine were perfect scores. On the
other end, three students earned
only a 1 out of 6. There was a
nearly even split between
Questions # 3 and # 5 as the two
questions most often missed by
Bio 17 students.

Clearly there is a wide, disparate

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Met
35/50 students were able to earn a 4/6 or better. This does
meet a goal of 70% or more of the students able to earn
favorable scores. Ideally, it would be better for students to
earn 5/6 as the minimum.
Of these assessment responses, nine were perfect scores.
On the other end, three students earned only a 1 out of 6.
There was a nearly even split between Questions # 3 and #
5 as the two questions most often missed by Bio 17
students.

Clearly there is a wide, disparate range of understanding.
This is where I can produce some more readings, homework
and quiz questions, and in-class activities to improve overall
repetition and understanding of the scientific method. The
students are assigned several periodical reviews (reading

Additional Information: Marine
Biology Lecture
The results for 27 students were  .
This produces a mean score value
(total score count divided by 27
students) of 3.9 out of 6 questions
for the first of two lecture sections. I
did not expect a relatively high
percentage for this course. I need
more repetition I think,and it does
not come very directly in the content
of the text, as it does in Biology 15. I
may need to try a hands-on or in-
class group participation lecture
activity or out of class time web
assignment to encounter and clarify
concepts with the scientific method.
In this section, question 3 was the
most missed.

Exam/Test/Quiz - Students were
presented with an article. They read
the details of the article, and
responded to 6 multiple choice
questions addressing aspects of the
scientific, including identification of
the original question the authors
explored.
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Course SLOs Assessment Method
Description Results Actions

range of understanding. This is
where I can produce some more
readings, homework and quiz
questions, and in-class activities to
improve overall repetition and
understanding of the scientific
method. The students are
assigned several periodical
reviews (reading and summarizing
the results from a scientific article
about oceanic concepts and
species), but had only addressed
one of these assignments at the
time of the SLO Assessment.  Thus,
in part, I suspect many of these
students have had little or no
exposure to the scientific method,
even after reading one periodical
article in a prior assignment by the
time this SLO was provided.
As with some other courses, this is
lecture-only, 3 hours per week
course. It is not a requirement to
have lecture with lab, such as in
Biology 8 or Biology 10, and is far
less than say a majors course such
as Biology 101 or 102, both of
which have 3 hours of lecture and
6 hours of laboratory.
Nonetheless, some more time
must be given to elevate
understanding of these important
concepts such as the scientific
method in Marine Biology.
Students in the Marine Biology
Lecture, Biology 17, will engage in
at least two science article and
critical thinking exercises to
identify and develop competency
in identifying the questions,

and summarizing the results from a scientific article about
oceanic concepts and species), but had only addressed one
of these assignments at the time of the SLO Assessment.
Thus, in part, I suspect many of these students have had
little or no exposure to the scientific method, even after
reading one periodical article in a prior assignment by the
time this SLO was provided.
As with some other courses, this is lecture-only, 3 hours per
week course. It is not a requirement to have lecture with
lab, such as in Biology 8 or Biology 10, and is far less than
say a majors course such as Biology 101 or 102, both of
which have 3 hours of lecture and 6 hours of laboratory.
Nonetheless, some more time must be given to elevate
understanding of these important concepts such as the
scientific method in Marine Biology.

“Below is the question from the article.

It poses the question to the students, “What is the original
hypothesis investigated by the research group?”
It requires the students to analyze the information and
select form different choices, such as identification of the
observations compared to a question compared to the
original hypothesis, data analysis and conclusion, and the
option of regarding an alternate hypothesis. My conclusion
then is that the students need more time through
laboratory practice and through an additional one or two
critical thinking/article critique assignments better enhance
their understanding of the original hypothesis versus other
steps of the scientific method.

3. Which is the most accurate statement of the first
hypothesis tested by the research group?
a. Owls like the smell of dung.
b. Owls place dung at the burrow to disguise the
scent of eggs to protect them from predators.
c. Owls benefit from using dung.
d. Owls use dung as bait to attract beetles that the
owls can eat.”
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Course SLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Bryan Carey
Faculty Contributing to Assessment: Bryan Carey
Related Documents:
Bio 17 two lecture sections Spring 2014 SLO.xlsx

hypotheses, and the acceptance or
rejection of hypotheses based on
the outcomes of the research
done in the articles they read. I
will find space in homework
questions to also allow/address
issues that were particularly
challenging in terms of Biology 17
students having trouble with
questions 3 or 5 on the Owl
Assessment article. (05/01/2015)
Action Category: Teaching
Strategies

5. What did the research group do after they
rejected their first hypothesis?
a. They asked a new question.
b. They consulted the internet to find the answer.
c. They conducted a survey of bird watchers to find
out if they knew why owls place dung at their burrow
during breeding season.
d. They revised their hypothesis and tested the
revised hypothesis.

 (09/03/2014)

Standard and Target for Success:
We are looking for students to earn
a score of 4 or better out of 6 on a
short question series about a science
article.
Additional Information: Marine
Biology Lecture second section.
The results for 23 students were  .
This produces a mean score value
(total score count divided by 23
students) of 4.1 out of 6 questions
for the first of two lecture sections. I
did not expect a relatively high
percentage for this course. I need
more repetition I think,and it does
not come very directly in the content

Exam/Test/Quiz - Students were
presented with an article. They read
the details of the article, and
responded to 6 multiple choice
questions addressing aspects of the
scientific method, including
identification of the original question
the authors explored.
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Course SLOs Assessment Method
Description Results Actions

of the text, as it does in Biology 15. I
may need to try a hands-on or in-
class group participation lecture
activity or out of class time web
assignment to encounter and clarify
concepts with the scientific method.
In this section, question 1 and 5
were equally missed.
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ECC: BIOL 18:Marine Biology Laboratory

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 11/08/2013
Comments:: Spring-only class

Standard and Target for Success:
We are looking for students to earn
a score of 4 or better out of 6 on a
short question series about a science
article.

% of Success for this SLO: 40
Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment:   Sanda Oswald
Related Documents:
Owl article SLO questions 2018.doc
Science News Owl article.docx

Action: Explore ways to have
students evaluate more data and
determine if it supports or rejects
the hypothesis. Have students
evaluate multiple hypotheses to
the same question and the
experiments used to gather
evidence for the different
hypotheses. (09/14/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Not Met
A total of 23 students were given the assessment for an
understanding of Scientific Method using the “Owls Use
Tools” research summary. 9 of the students, or 40%
answered 5 or 6 out of 6 questions correct. And score of 5
represents an 83% success rate.  8 of the total scored 4 out
of 6 correct. This score is 64% success. 6 students out of the
class scored 3 of the 6 questions correct. The class did not
meet the target standard of 75% of students will score 70 %
or higher on the assessment. While a score of 4 falls just
short of this target, and most students scored close to this
standard. The question missed more often than any other
question asked students to identify the evidence used to
support the tool use hypothesis. In addition, students
seemed to have some difficulty that the article summarized
two hypothesis that were tested during the research. One
was rejected based on the evidence while the other was
supported by evidence from a second test. Students did not
seem to identify that the same question may have two
different hypotheses requiring two different experiments.
(09/14/2018)

Action: Provide opportunities for
students to formulate more than
one hypothesis to explain the
same biological phenomenon,
such as what could cause the
decline in a population of sea
urchins in our tide pools.
(09/16/2016)

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Met
8 out of 8 students earned a 4/6 or better on the
assessment.
Thus, the students who remained enrolled in Biology
18 were able to identify most of the concepts of
the scientific method. Looking further at the  breakdown of

Additional Information: In this
course, Marine Biology Lab, all but
one of the students are concurrently
enrolled in the related Marine
Biology Lecture. The class is not at
full enrollment. Eight students were
present on the day I provided the
SLO assessment. The results were 3
students earning 4/6, and 5 earned a
5/6. This produces a mean score
value of 4.6 out of 6 questions for
this small lab class.
I expected a relatively high
percentage for this course. In part I
attribute it to the students'
participation in hands-on way as well
a conceptual way to encounter
concepts with the scientific method.
I also think having more exposures
per week helps students to perform
better on an assessment like this.
Technically most of these students
could have had their scores added as
part of the two Bio 17 sections
(reported separately in this

Exam/Test/Quiz - Students were
presented with an article. They read
the details of the article, and
responded to 6 multiple choice
questions addressing aspects of the
scientific, including identification of
the original question the authors
explored.
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Course SLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Bryan Carey
Faculty Contributing to Assessment: Bryan Carey
Related Documents:
Bio 18 Marine Bio Lab Spring 2014 SLO.xlsx

Action Category: Teaching
Strategies
Action: Below is the question from
the article.

It poses the question to the
students, “What is the original
hypothesis investigated by the
research group?”
It requires the students to analyze
the information and select form
different choices, such as
identification of the observations
compared to a question compared
to the original hypothesis, data
analysis and conclusion, and the
option of regarding an alternate
hypothesis. My conclusion then is
that the students need more time
through laboratory practice and
through an additional one or two
critical thinking/article critique
assignments better enhance their
understanding of the original
hypothesis versus other steps of
the scientific method.

3. Which is the most
accurate statement of the first
hypothesis tested by the research
group?
a. Owls like the smell of
dung.
b. Owls place dung at the
burrow to disguise the scent of
eggs to protect them from
predators.
c. Owls benefit from using
dung.
d. Owls use dung as bait to

results, three students earned a 4
of 6 and the remaining 5 of 8 earned a 5 of 6 on
the short scantron response to the "Owls Use
Tools" article and assessment.
 (09/03/2014)

assessment after discussion with
Department/Division SLO fellow
members).
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Course SLOs Assessment Method
Description Results Actions

attract beetles that the owls can
eat.”
 (05/01/2015)
Action Category: Teaching
Strategies
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ECC: BIOL 8:Biology of Plants

Course SLOs Assessment Method
Description Results Actions

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

Course SLO Assessment Cycle: 2013-
14 (Spring 2014), 2017-18 (Spring
2018)

Course SLO Status: Active

Input Date: 11/08/2013
Comments:: Spring-only class

Standard and Target for Success:
Hoping for more than 70% of
students getting 75%r or more
correct.

% of Success for this SLO: 63
Faculty Assessment Leader: Nancy Freeman
Faculty Contributing to Assessment: Brandon MacDonald
Related Documents:
Owl article SLO questions 2018.doc
Science News Owl article.docx

Action: Incorporate more
opportunities for students to
evaluate data and determine
whether it supports the
hypothesis or not.  (09/09/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2017-18
(Spring 2018)
Standard Met? : Standard Not Met
16 students were assessed for understanding of the
scientific method. 63% of students scored 5 or 6 out of the
6 questions. 32% scored a 3 or 4 out of the 6 questions. The
aspect of the process students struggled with the most, only
56% of students were successful, involved understanding
the data used to support the hypothesis. There are many
possible explanations for this. Research findings often
report the conclusion and rarely describe the data collected
to support the hypothesis. Sometimes, the data collected is
difficult to understand and the terminology involved may be
unfamiliar to the students.  (09/09/2018)

Action: During the Spring 2015
semester, I will offer two reading
assignment and/or critical thinking
exercises to further enhance the
students' abilities to discern the
steps of the scientific method, the
difference between questions and
conclusions, and recognizing the
initial hypothesis from alternate
hypotheses. (05/01/2015)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2013-14
(Spring 2014)
Standard Met? : Standard Met
16/23 students earned 70% or better.
I think I want to employ one or two more exercises when I
instruct Bio 8 (Plant Biology) to help further reinforce steps
and recognition of the scientific method. This course is
lecture and lab based; it was on the shelf for over 1.5 years
due to budgetary constraints and scheduling issues.
I think that the lecture holds a place to add activities and
readings to further enhance student understanding of the
concepts of the scientific method. I will employ these for
the upcoming Spring 2015 class session.
This course, Biology 8, Plant Biology is a
lecture-lab course for 6 hours a week, similar to
Biology 10, Fundamentals of Biology. Twenty-three of
the students enrolled in this course provided a response

Additional Information: Twenty-
three students tested for the SLO
Assessment.
Seventeen of 23 earned a 4/6 or
better on the assessment; however,
67% does not meet expectation of
75% or more correct on scientific
method assessment.

Exam/Test/Quiz - Students were
given a 6 question scantron-based
quiz.
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Course SLOs Assessment Method
Description Results Actions

Faculty Assessment Leader: Bryan Carey
Faculty Contributing to Assessment: Bryan Carey

for the assessment. The mean score value for this
course was 4.35 (total value of all student responses
divided by number of students taking assessment).
Some of the standout points from this assessment
include noting that several students earned a maximum
score. In terms of scoring 4/6 or better, 16 of 23
students met this level (70%). In this class, unlike some
of the others I assessed this time, Question# 3 seemed
to be the most often missed. This class does have both
lecture and lab exposure to the scientific method, but a
large focus in lab is microscope work and cell, tissue,
organ, and taxonomic category recognition.

Below is the question from the article.

It poses the question to the students, “What is the original
hypothesis investigated by the research group?”
It requires the students to analyze the information and
select form different choices, such as identification of the
observations compared to a question compared to the
original hypothesis, data analysis and conclusion, and the
option of regarding an alternate hypothesis. My conclusion
then is that the students need more time through
laboratory practice and through an additional one or two
critical thinking/article critique assignments better enhance
their understanding of the original hypothesis versus other
steps of the scientific method.

3. Which is the most accurate statement of the first
hypothesis tested by the research group?
a. Owls like the smell of dung.
b. Owls place dung at the burrow to disguise the
scent of eggs to protect them from predators.
c. Owls benefit from using dung.
d. Owls use dung as bait to attract beetles that the
owls can eat.”

 (09/03/2014)
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Course SLOs Assessment Method
Description Results Actions

Related Documents:
Bio 8 Plant Biology Spring 2014 SLO count data.xlsx
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