Assessment: Course Four Column
FALL 2016

El Camino: Course SLOs (NSC) - Earth Sciences (Geography, Geology, Oceanography)
ECC: GEOG 9:Weather and Climate
Course SLOs
SLO #1 Basic Knowledge - Students
can identify the salient features of the
basic concepts of meteorology and
climate science. (This includes the
ability to recall the definitions of the
specialized vocabulary of
meteorology and climate science.)
Course SLO Status: Active
Course SLO Assessment Cycle: 201617 (Fall 2016)
Input Date: 11/08/2013
Inactive Date:
Comments::

01/24/2018

Assessment Method
Description

Results

Exam/Test/Quiz - Students were
given a list of 15 multiple-choice
questions about basic concepts and
vocabulary in
geography/meteorology. Students
also answered one survey question
about the amount of experience
they have had in earth science
classes.

Actions

Semester and Year Assessment Conducted: 2016-17 (Fall
2016)
Standard Met? : Standard Met
Students did meet the standard: 55.5% got a score of 12 or
higher, above the 50% target. 92.5% achieved a score of 9
or higher, above the 80% target.

Action: For the three questions
that students scored lowest on, I
will dedicate more time to each
topic. I will spend more time
drawing examples of the ELR on
the whiteboard and use hand
gesture calisthenics (i.e. I ask the
The average score was 11.04 with a standard deviation of
students to say “Air gets cooler
1.75. The median score was 12.
the higher you go in the
troposphere” as they move their
The assessment was given at the end Students performed best on #4 (cloud formation processes), hands upward) (question #2). An
#5 (cloud classification variables), and #7 (midlatitude
of the semester (week 16).
interactive student-driven
Standard and Target for Success:
cyclones and weather system delivery), #10 (El Nino’s
condition matrix should be written
50% of the students will achieve a
relationship with oceanic temperatures), #13 (weather map on the whiteboard in the lecture
score of 12 or higher on the
symbology), #14 (climate change data and evidence), and
and/or included in an assignment
assessment.
#15 (atmospheric optics example) with correct responses
to identify all components of
80% of students will achieve a score >90% of the time. These questions can be removed and
tornado weather (question #9).
of 9 or higher on the assessment.
replaced with new questions about concepts where more
The poor performance on
(The assessment has 15 questions.)
improvement is possible.
question #12) was most
Additional Information:
disappointing to me because the
Satisfactory responses were given to questions #1
Related Documents:
atmosphere’s role in global heat
transfer is emphasized from the
BasicKnowledgeSLOassessment_Ge (difference between weather and climate), #8 (air mass
characteristics and classification), and #11 (local climate
first week of the term throughout
og9_FA16.pdf
classification). These three questions yielded correct
its duration. A few more videos
answers 70-89% of the time. More focus in lecture will be
and more frequent reminders of
given to these topics to ensure high level comprehension
this foundational concept will be
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Course SLOs

Assessment Method
Description

Results

Actions

for all students.

woven into all assessments,
lectures, and assignments.
(12/06/2017)
Action Category: Teaching
Strategies
Action: Greater emphasis will be
placed in class on the topics from
questions #1, #8, and #11.
Because the answers on these
were still average or a bit above
average, only a little more
explanation, illustration on the
whiteboard, and/or inclusion in an
assignment should be necessary
for improvement. (12/06/2017)
Action Category: Teaching
Strategies
Action: Questions #4, #5, #7, #10,
#13, #14, and #15 will be replaced
with new questions where more
improvement is possible. The first
answer option will also be
changed for #9. (12/06/2017)
Action Category: SLO/PLO
Assessment Process

The lowest scoring questions were #2 at 25.9% accuracy
(Environmental Lapse Rate as altitude increases) and #3 at
60% (relative humidity and temperature), #6 at 63% (wind’s
relationship to pressure gradients), #9 at 38.5% (tornado
generation), and #12 at 38.5% (global heat transfer in the
atmosphere). The poor performance on #2 might be rooted
in students’ common discomfort with the math-based
concepts. Number 9 might have low scores because of
confusion between the low pressure and high pressure
gradient needed to generate a tornado, or the students
simply forgot that tornadoes are dry storm events. I will
remove the “tricky” first answer choice in the future. The
reason behind the poor results for #12 is not clear to me.
The majority of students thought the atmosphere most
importantly balances global pressure, instead of
temperature. The confusion might be rooted in the
influence temperature and pressure has on each other.
(03/01/2017)
% of Success for this SLO:
Faculty Assessment Leader: Julienne Gard
Faculty Contributing to Assessment: Matt Ebiner, Rebecca
Donegan
Related Documents:
Geog-9-FA16.txt
SLO #2 Relationship with Their
Environment - Students recognize
and can accurately articulate how
weather and climate affect humans’
lives and how human activities affect
weather and climate.
Course SLO Status: Active
Course SLO Assessment Cycle: 201516 (Fall 2015)
Input Date: 11/08/2013
Inactive Date:
Comments::

01/24/2018

Exam/Test/Quiz - Students were
given 10 multiple choice questions
about the impact humans have on
the atmosphere and vice versa. They
were then asked to give a written
response for two short essay
questions, approximately one
paragraph per question. The
assessment was given during the
final week of the semester (Week
16). The assessment also asked
about the extent of students’
experience with the department’s

Semester and Year Assessment Conducted: 2015-16 (Fall
2015)
Standard Met? : Standard Not Met
With only 33.3% of students scoring 7+ on the multiple
choice, we did not meet the standard. Moreover, when
students selected incorrect answers, they often chose
partially incorrect answers (not the best answers). This
suggests they have some knowledge of the impact humans
have on the environment, and vice versa. For example:
* Students did not read the choices carefully for #1, where
“Humans and earth both negatively and positively affect
each other” was correct. Instead, they selected “All of the
above” which included three of the four types of
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Action: New Activity: Use the
climographs we construct in class
to demonstrate how climates have
changed from one period to
another. Showing different data
for one place over a 100 year time
span will underscore climographs
importance for monitoring human
effects on the atmosphere
(Question 8).
New Activity: Have students
create a pollution contour map of
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Course SLOs

Assessment Method
Description
courses.
Standard and Target for Success:
70% of the students will achieve a
score of 70% or higher (7 of 10
correct multiple choice) on the
assessment.
Additional Information:
Related Documents:
Geography 9 SLO2 v2.pdf
Geog-9-SLO2-Data.txt

Results

Actions

human/earth relationships.
* For #7, 36.7% selected d (monitor criteria pollutants),
which is a positive action but not an intervention. The
subtle difference between the two was not thought through
carefully.
* Although students all chose the incorrect answer for #6,
82.8% selected the next best answer, which is partially
correct.

the United States for acid rain.
Prevailing winds and urban
centers should also be drawn to
emphasize movement of
pollutants from west to east
(Question 6).
(12/04/2017)
Action Category: Teaching
Strategies
Follow-Up: Edits to the
assessment were made, where
students performed very well as a
majority or the wording was
clumsy.

The following is a list of common misconceptions suggested
by the assessment data:
* What he term “anthropogenic” means
* Weather forecasting’s primary goal is to help people
decide on proper attire, rather than focus on safety
* Humans traveling to the mesosphere is harmful to the
atmosphere
* Geostrophic winds are responsible for creating dangerous
gases
* The purposes of greenhouses or anemometers
* Humans create/emit ozone
* Why the Eastern part of the US has more acid rain

Students that received 7+ correct on the multiple choice
component grasped the material well enough that their
essays were then considered for analysis. By randomly
selecting and reading a number of essays, general
observations are discussed below.

Additionally, I included the
concepts anemometers,
anthropogenic, acid precipitation
in the East, and weather
forecasting purposes more fully
into lectures and assignments. By
also incorporating them into
exams (listed on exam preps)
students were more inclined to
read up on these concepts
themselves. In-class
demonstrations were added using
an anemometer, guest lecture by
a meteorologist on forecasting,
and a SMOG packet to aid their
understanding of the related
concepts. (05/21/2017)

After reading a random selection of the long answer
responses, general trends showed the following:
* Most students understood the relationship of low
pressure, air instability, and weather
* Most students understood the relationship of urban areas
and pollution
* Most students could identify both positive and negative

Action: The following revisions to
the assessment are suggested by
the data:
* question #2 can be removed
* question #3 can be removed
* question #8 should changed the
last choice “Monitoring criteria
pollutants ” to “Map criteria

Using the >70% cutoff, students did well on questions #2
(urban heat island effect) with 90% accuracy, and #3 (ozone
depletion) with 83.3% accuracy.

01/24/2018
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Course SLOs

SLO #3 Nature of Science - 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.
Course SLO Status: Active
Course SLO Assessment Cycle: 201415 (Fall 2014)
Input Date: 11/08/2013
Inactive Date:
Comments::

01/24/2018

Assessment Method
Description

Exam/Test/Quiz - Students were
given a list of 10 statements and
were asked to identify whether each
statement was an example of a
hypothesis, an observation, a test, or
a theory/conclusion. The assessment
was given at both the beginning and
end of the semester.
The post-assessment also asked
about the extent of students’
experience with the department’s
courses.
Standard and Target for Success:
80% of the students will achieve a
score of 80% or higher on the
assessment.
Additional Information:
Related Documents:
Assessment

Results

Actions

outcomes of precipitation on the plains
* Many students had difficulty identifying the later time of
day as having the most pollutants in the air in cities
* A few students mentioned heat pollution instead of
particulate pollution in cities, which does not allow them to
speak to how time of day comes into play
(02/04/2016)
% of Success for this SLO:
Faculty Assessment Leader: Julienne Gard
Faculty Contributing to Assessment: Matt Ebiner

pollutants” better differentiate
human intervention and action.
* essay question #1 should replace
“air pollution” with “air
pollutants” to decrease the
likelihood a student would talk
about heat pollution instead of
criteria pollutants
(12/04/2017)
Action Category: SLO/PLO
Assessment Process

Semester and Year Assessment Conducted: 2014-15 (Fall
2014)
Standard Met? : Standard Not Met
Overall Scores
The data demonstrate that at the end of the course
students were better able to identify and distinguish
between the different elements of the scientific method.
Approximately 90% of students’ scores fell in the range
from 20% to 80% throughout the semester, indicating little
change in those with the lowest scores. The other
percentage breakdowns remained more or less the same as
well. The notable changes between pre- and postassessments (slight though they are) were a drop in the 4060% range by 10% on the post-test, a 12% increase in the
60-80% range, and another decrease in 80%+ scores by
roughly 5%. The potential gain was 6% (see below for a
description of potential gain).

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
and to be given access to
machines that can do the item
analysis. (Perhaps such scantron
machines are already available to
us and we are unaware of it.)
Alternately, perhaps we could
send the scantrons to institutional
research for analysis, and they
could give us the results.
(12/15/2015)
Action Category:
Program/College Support
Action: Meteorology is a lecturebased course, but I incorporate
hands-on activities and short lab-

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 preassessment, their “potential gain” defined as ( Post Test
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
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Course SLOs

Assessment Method
Description

Results

Actions

like exercises. Free online data,
programs, and maps are plentiful;
therefore, it will be useful and
easy to complement the lecture
instruction on the scientific
method with student-centered
learning on scientific discovery.
Responses to Individual Questions
Students’ responses to all 10 questions were recorded for a After students have finished with
the activities, immediate feedback
subset of the assessments from each section of geography
will be given verbally.
and geology courses: 5 assessments per section in most
sections. (A few instructors compiled the data for all of their Furthermore, I will embed
questions into lectures that
students.) A subset was used because of the time required
encourage students to identify
to record and enter the information by hand.
hypotheses, tests, observations,
and conclusions. For instance, I
The statistics of the responses to individual questions was
will present a real world example
compiled for all courses, and for the following subgroups:
geology courses, oceanography courses, geography courses, of meteorology research and
informally test their knowledge.
physical geography courses, and cultural geography
Then we will discuss the correct
courses. For the most part, the statistics of the different
answer and reasons behind it.
subgroups are similar, suggesting that students in all the
(12/15/2015)
department’s courses struggle with similar misconceptions
Action Category: Teaching
and misunderstandings.
Strategies
The discussion below is based on data from geography
courses.
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%).

Explanations: Hypotheses vs. Theories
Question 10 pre-assessment scores were very high at 72%
across all other geography courses. Questions 6 (77%) and
10 (83%) were the highest correct pre-test results.
Questions 4, 5, 8, and 9 were all in or near the 60-70%
range. The lowest pre-test scores for all geography were
questions 2 (13%) and 3 (33%). A few questions (1, 8, 10)
got significantly poorer results on the post-test than on the
pre-test. Because the test was given immediately before
their final exam, I now wonder if the added stress
negatively affected their performance.
Question 2 was notable across most Earth Science course
results. The correct answer to this question is “hypothesis.”
However, many students selected “theory” both at the
01/24/2018
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Course SLOs

Assessment Method
Description

Results

Actions

beginning and the end of the semester. The interpretation
might reflect that students are relying on their basic
understanding of the words instead of following the terms
learned in class. It is important to note that more students
selected “hypothesis” (13% to 30%) and fewer selected
theory (73% to 53%) at the end of the semester, even
though the majority still answered incorrectly. Perhaps this
can be attributed to more students comprehending the
difference after a semester of practice.
Question 3 also showed improvement over the course of
the semester; however, a large percentage (40%) of
students still answered incorrectly on the post-test. The
statement describes a “theory,” but uses the word
“experiment” in the discussion of the supporting evidence.
The wording may have misled many students to incorrectly
choose “test” on the pre- and post-assessments.
Observations vs. Theories
The scientific method step “observation” is assessed on
questions 1, 6, and 8. The scores for numbers 6 and 8
average-high. The students that did not select correctly
commonly chose “theory” instead of “observation,”
suggesting that students have difficulty distinguishing
between the evidence and the explanation supported by
the evidence. The other important note about these
questions is that student performance declined somewhat
on the post-assessment (from 50% to 43% on question 1).
While the decrease is not significant, the incorrect response
was “theory,” which again suggests difficulty distinguishing
between “theory and “observation.”
Tests vs. Hypotheses
The “test” step of the scientific method is addressed in
Questions 4 and 7. Student success was relatively high on
both pre-assessments and post-assessments (60% and 59%
for the respective pre-tests and 77% and 55% for the
respective post-tests). A common mistake across all Earth
Science courses was to select “observation” instead of
“test.”
01/24/2018
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Course SLOs

Assessment Method
Description

Results

Actions

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
(02/07/2015)
% of Success for this SLO:
Faculty Assessment Leader: Julienne Gard
Faculty Contributing to Assessment: Matt Ebiner, Julienne
Gard, Rebecca Donegan, Patti Neumann
Related Documents:
Scores and Analysis

01/24/2018
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ECC: GEOL 2:History of Planet Earth
Course SLOs

Assessment Method
Description

Results

Actions

SLO #1 Basic Knowledge - Students
can identify the salient features of the
basic concepts of geology. (This
includes the ability to recall the
definitions of the specialized
vocabulary of geology.)
Course SLO Status: Active
Course SLO Assessment Cycle: 201617 (Fall 2016)
Input Date: 11/08/2013
Inactive Date:
Comments::

Exam/Test/Quiz - Students were
given a multiple choice quiz at the
end of the semester in order to
evaluate their understanding of
some basic knowledge concepts that
they learned in the Geology 2 class.
Standard and Target for Success: It
is expected that 75 % of the students
will score 70 % or above on this SLO
activity.
Additional Information:

Semester and Year Assessment Conducted: 2016-17 (Fall
2016)
Standard Met? : Standard Met
Overall the students performed well on the SLO activity. 73
% of the students answered more than 80 % of the
questions correctly, and 10 % of the students answered all
of the questions correctly. 77 % of the students answered
more than 70 % of the questions correctly. Overall, 95 % of
the class answered 77 % of the questions correctly.
Problematic questions where students did not meet the
standard were regarding the origin of the Moon, the
relationship between bacteria and the evolution of humans,
that continents grow larger with time, punctualism versus
gradualism as models of evolution, anapsids as the ancestor
of reptiles, and when was the time that fish appeared.
Although the students scored between 60 % and 70 % on
these questions, overall, the result is not too bad, only
suggesting that more work is necessary in emphasizing
these concepts. (03/05/2017)
% of Success for this SLO:
Faculty Assessment Leader: Charles Herzig
Faculty Contributing to Assessment: Charles Herzig

Action: A strategy to improve
students' performance on this SLO
activity is to emphasize the topics
that the students found difficult to
recall. (03/05/2018)
Action Category: Teaching
Strategies

SLO #2 Relationship with Their
Environment - Students recognize
and can accurately articulate how the
Earth affects humans’ lives and how
human activities affect the Earth.
Course SLO Status: Active
Course SLO Assessment Cycle: 201516 (Fall 2015)
Input Date: 11/08/2013
Inactive Date:
Comments::

Essay/Written Assignment - The
assessment will be completed using
a multiple choice survey and short
essay response.
Standard and Target for Success: It
is expected that 50 % of the students
will score 50 % or better on the
assessment.
Additional Information:

Semester and Year Assessment Conducted: 2015-16 (Fall
2015)
Standard Met? : Standard Met
The students easily surpassed the standard that 50% of
students will score 50% or better on the assessment.

Action: The assessment will be
revised. It will include new and
more challenging questions.
(05/19/2017)
Action Category: SLO/PLO
Assessment Process

Question #1 asked the students to describe the relationship
between humans and plate tectonics. 96 % of the students
surveyed answered the question correctly that scientists
study plate tectonics to understand the relationship
between plate motion and climate change and evolution
and how they affect life on Earth. Students appear to
understand this relationship very well.
Question #2 asked the students what is the most important

01/24/2018
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Course SLOs

Assessment Method
Description

Results

Actions

effect of plate tectonics on humans. 92 % of the students
answered the question correctly that humans are the result
of evolution and extinction events on Earth due to changing
positions of the plate through geologic time. Students
appear to understand this relationship very well.
Question #3 asked the students what is the relationship
between oceans and humans. Only 36 % of the students
answered the question correctly that it is a combination of
many factors including life, ocean circulation, climate
change and other factors. However 52 % did answer the
choice correctly that ocean circulation patterns are affected
by plate tectonics, so overall the students appear to
understand the relationship very well.
Question #4 asked students about the position of humans
on the Tree of Life. 84 % of the students answered the
question correctly that humans are but a single branch on
an intertangled web of life. Students appear to understand
this relationship very well.
Question #5 asked students about how has life and
geological events proceeded through time to make human
beings. 100 % of the students correctly responded that
random geologic events, evolution, extinction and
contingency have produced humans. Students appear to
understand this relationship very well.
Questions #6 - #9 asked students about Humans and the
Earth today. Question #6 asked students how humans are
affecting the atmosphere of the Earth today? 100 % of the
students answered correctly that our activities are causing
the atmosphere to change in composition. Students appear
to understand this relationship very well.
Question #7 asked students about the relationship between
humans and other animals on planet Earth? 96 % of the
students correctly responded that we are a part of a many
branching tree of life, so we should honor and respect all
animals. Students appear to understand this relationship.
01/24/2018
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Course SLOs

Assessment Method
Description

Results

Actions

Question #8 asked students if a mass extinction event is
happening at this time. 92 % of the students correctly
responded that yes and humans are the cause of this mass
extinction event. Students appear to understand this
relationship.
Question #9 asked students to characterize the relationship
between humans and the Earth. 64 % of the students
correctly responded that the relationship is very bad. Some
students responded that they did not know how to
characterize the relationship. However, overall the
students understand the overall relationship.
Question #10 was a survey question. 44 % of the students
were taking this class for the first time, 24 % were Earth
Science majors.
An essay question asked students to describe and discuss
how the amounts and distribution of organisms are
changing and how these changes are affecting life on Earth,
including humans. A range of answers were received,
including the following: habitat loss, humans have changed
nature's balance, humans are now a geologic force, humans
are speeding up a natural process, increasing carbon dioxide
levels will affect the atmosphere, species going extinct will
affect predator/prey relationships, extinction of plants will
affect animals, humans are over-using all natural resources.
Overall the responses were consistent with what the
students learned in the Geology 2 class. Their responses
reflect an understanding of the relationship between
humans and what is occurring today on planet Earth.
(02/15/2016)
% of Success for this SLO:
Faculty Assessment Leader: Charles Herzig
Faculty Contributing to Assessment: Charles Herzig
SLO #3 Nature of Science - Students
01/24/2018

Exam/Test/Quiz - Students were

Semester and Year Assessment Conducted: 2014-15 (Fall
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Course SLOs

Assessment Method
Description

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.
Course SLO Status: Active
Course SLO Assessment Cycle: 201415 (Fall 2014)
Input Date: 11/08/2013
Inactive Date:
Comments::

given a list of 10 statements and
were asked to identify whether each
statement was an example of a
hypothesis, an observation, a test, or
a theory/conclusion. The assessment
was given at both the beginning and
end of the semester.
Standard and Target for Success:
50% of the students will achieve a
score of 80% or higher on the
assessment.
80% of students will achieve a score
of 50% or higher on the assessment.
Additional Information:
Related Documents:
scientific method assessment

01/24/2018

Results

Actions

2014)
Standard Met? : Standard Not Met
Overall Scores

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). (12/15/2015)
Action Category: SLO/PLO
Assessment Process
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 data demonstrate that at the end of the course some
students were better able to identify and distinguish
between the different elements of the scientific method.
Initially 82.8% of students’ scores fell in the range from 20%
to 80%. By the end of the semester, 47% of students’ scores
fell in the range from 40% to 100%, close to the goal of 80%
of the students achieving 50% or better on the assessment.
The average gain was -3.1% and the average potential gain
was 13.5% (see below for a description of potential gain).
However, only about 24% of students achieved an 80% of
above on the post-assessment, so there is some way to go
to meet this part of the standard (50% of students scoring
an 80% or above).

The item analysis of the scantrons
was done by hand, and this limited
The assessment requires students to make some fine
the amount of data that we could
distinctions. Lower scores might be explained by limited
reasonably collect. We would like
reading comprehension. To determine if this is the case, we to get training on how to do item
need to gather more data about students’ reading
analysis using scantron machines
comprehension level, perhaps using a proxy like their
and to be given access to
English class at El Camino College.
machines that can do the item
analysis. (Perhaps such scantron
Comments about the data analysis of the overall scores:
machines are already available to
When calculating the gain, we set all values less than zero
us and we are unaware of it.)
to zero. We’re assuming that the students learned little and Alternately, perhaps we could
are guessing rather than that we’ve actually harmed their
send the scantrons to institutional
understanding. Since some students’ scores cannot improve research for analysis, and they
much because they achieved a high score on the precould give us the results.
assessment, their “potential gain” defined as ( Post Test
(12/15/2015)
Score – Pre-Test Score ) / ( 100% – Pre-Test Score ) was also Action Category:
calculated. The “potential gain” shows the percentage of
Program/College Support
“wrong answers” on the pre-test that became “right
Action: Simply practicing
answers” on the post test. As with gain, potential gains less
distinguishing between the
than zero were set to zero (consider situations like the
elements of the scientific method
following: if a student got 8 out of 10 on the pre-assessment
– and getting feedback – would
and 7 out of 10 on the post-assessment, then their potential
probably help improve student
gain is -50%!).
outcomes.
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Course SLOs

Assessment Method
Description

Results

Actions

We will create an online practice
assessment that randomly draws
Students’ responses to all 10 questions were recorded for a from a question pool. Students
can use the assessment to check
subset of the assessments from each section of earth
their understanding and get
science and geography courses: 5 assessments per section
in most sections. (A few instructors compiled the data for all feedback.
of their students.) A subset was used because of the time
The online assessment could be a
required to record and enter the information by hand.
homework assignment. Students
could take it again and again to
The statistics of the responses to individual questions was
improve their score, encouraging
compiled for all courses, and for the following subgroups:
geology courses, oceanography courses, geography courses, them to work on the concepts.
physical geography courses, and cultural geography
The online assessment might be
courses. For the most part, the statistics of the different
used to identify the students who
subgroups are similar, suggesting that students in all the
are struggling most and the topics
department’s courses struggle with similar misconceptions
that cause them the most
and misunderstandings about the scientific method.
confusion.
The discussion below is based on data from Geology 2.
(12/15/2015)
Action Category: Teaching
Strategies
Responses to Individual Questions

Explanations: Hypotheses vs. Theories
Pre-assessment scores on questions 2, 3, 5, 9, and 10 show
that many students enter the course unable to identify
explanations (hypotheses and theories) fairly well: about
50% or less on all questions. Students often had a hard time
distinguishing between hypotheses and theories. Question
2 is an interesting case: it describes the idea of continental
drift with no supporting evidence, so given the statement,
students should select “hypothesis.” 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 The takeaway
from this is that students are not simply using the criteria
that they have learned for identifying elements of the
01/24/2018
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Course SLOs

Assessment Method
Description

Results

Actions

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 used less discipline-specific questions. It is
noteworthy, though, that more students selected
“hypothesis” (22%) and fewer selected theory (15.3%) 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 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 (17% of
students).
Observations vs. Theories
Questions 1, 6, and 8 describe observations. Once again he
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 had a difficult time 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

01/24/2018
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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
accurate data) about responses to individual questions if we
had the time and/or technology to examine more of the
assessments in detail. Also, this was a small, single section
course. Identifying and targeting the misconceptions of
these students would probably produce the largest
improvements in student outcomes.
(02/04/2015)
% of Success for this SLO:
Faculty Assessment Leader: Sara Di Fiori
Faculty Contributing to Assessment: Sara Di Fiori

01/24/2018
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ECC: GEOL 4:History of Planet Earth Laboratory
Course SLOs

Assessment Method
Description

SLO #1 Basic Knowledge - Students
can identify the salient features of the
basic concepts of geology. (This
includes the ability to recall the
definitions of the specialized
vocabulary of geology.)
Course SLO Status: Active
Course SLO Assessment Cycle: 201617 (Fall 2016)
Input Date: 11/08/2013
Inactive Date:
Comments::

Exam/Test/Quiz - The students were
given a multiple choice quiz at the
semester for this SLO activity in
order to evaluate their retention and
understanding of some basic
knowledge that they learned in the
Geology 4 laboratory class.
Standard and Target for Success: It
is expected that 75 % of the students
will score 60 % or above on this SLO
activity.
Additional Information:

SLO #2 Relationship with Their
Environment - Students recognize
and can accurately articulate how the
Earth affects humans’ lives and how
human activities affect the Earth.

Essay/Written Assignment Students will complete a multiple
choice survey activity and a short
essay.
Standard and Target for Success: It
is expected that 50 % of the students
will achieve a 50 % or better success
Course SLO Status: Active
Course SLO Assessment Cycle: 2015- rate on the assessment.
Additional Information:
16 (Fall 2015)
Input Date: 11/08/2013
01/24/2018

Results

Actions

Semester and Year Assessment Conducted: 2016-17 (Fall
2016)
Standard Met? : Standard Met
The standard for the Geology 4 laboratory class is much
lower in comparison to the Geology 2 lecture class. Overall,
84 % of the students answered 60 % or more of the
questions correctly. However, only 14 % of the students
answered 85 % or more of the questions correctly. No
students answered all of the questions correctly. The
grades achieved in the Geology 4 laboratory class are
equivalent to, and often times better, than the grades that
these same students achieve in the Geology 2 lecture class.
However, the performance on the Basic Knowledge SLO was
the inverse of what I thought may occur. The students
performed much better on the lecture material. It may be
that there was simply too much detailed, very geologicspecific material for the students to master and remember
in the Geology 4 laboratory class. The lecture class was
much more about concepts and themes - perhaps these are
easier for the students to master. Although the Geology 4
laboratory class is constructed as a series of activities to
explore and master some basic techniques used by
geologists, perhaps a more thematic approach might be
considered. (03/05/2017)
% of Success for this SLO:
Faculty Assessment Leader: Charles Herzig
Faculty Contributing to Assessment: Charles Herzig

Action: Construct a more themebased approach to the material in
the Geology 4 laboratory.
(03/05/2018)
Action Category: Teaching
Strategies

Semester and Year Assessment Conducted: 2015-16 (Fall
2015)
Standard Met? : Standard Met
The students easily surpassed the standard that 50% of
students will score 50% or better on the assessment.

Action: The assessment will be
revised. It will include new and
more challenging questions.
(05/19/2017)
Action Category: SLO/PLO
Assessment Process

In question #1 students were asked to describe the
relationship between humans and the Principle of
Uniformitarianism. 93 % of the students correctly
responded that scientists study the Principle of
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Inactive Date:
Comments::

Assessment Method
Description

Results

Actions

Uniformitarianism to understand the relationship between
the modern Earth and events and life in the past. It appears
that students understand this relationship very well.
Question # 2 asked students what is the most important
effect of plate tectonics on humans. 93 % of the students
correctly responded that humans are the result of evolution
and extinction events on Earth due to changing positions of
the plates through geologic time. It appears that students
understand this relationship very well.
Question # 3 asked students what is the relationship
between fossils and humans. 93 % of the students correctly
responded that it is important to study fossils bcause they
tell us about life in the past, changes in climate in the past,
and answer questions about human origins. Students
understand this relationship very well.
Question # 4 asked students what is the importance of
geologic maps. 100 % of the students answered correctly
that geologic maps may be used to locate mineral resources
important to their lives and geologic hazards. Students
understand this relationship very well.
Question # 5 asked students how minerals are important to
human beings. 100 % of the students answered correctly
that minerals may be used to create technology that
benefits their lives. Students understand this relationship
very well.
Questions # 6 - # 9 asked students about humans and the
Earth today. Question # 6 asked students if humans are
affecting the surface of the Earth today. There were a
variety of responses, with no clear majority, ranging from
humans have no effect, humans are causing great changes,
the surface does not change, or none of the above choices.
The correct response is that humans are causing the
changes we want. Perhaps rewording the question for
future assessments might be an effective solution to
achieving the correct result.

01/24/2018
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Question # 7 asked students what is the relationship
between humans and minerals on Earth today. 100 % of
the students responded correctly that humans might
consider sustainable usage of minerals and recycling.
Students understand this relationship very well.
Question # 8 asked students if fossils are really that
important to humans and the Earth today. 93 % of the
students correctly responded that yes, fossils tell the story
about the past and may be used to understand climate
change and extinction today. Students understand this
relationship very well.
Question # 9 asked students why it is important to display
fossils, rocks, and minerals at museums. 100 % of the
students correctly responded that this is important for
humans to understand how the Earth works and to
understand life in the past and how we got here. Students
understand this relationship very well.
Question # 10 is a survey question about the composition of
the students and Earth Sciences. 29 % of the students
stated this is their first Earth Science class, and 36 % of the
students stated that they are a major in the Earth Sciences.
An essay question asked students to discuss how geologic
maps may be used to understand changes on the Earth's
surface during the 21st Century and the effects of humans
on the surface of the Earth during the 21st Century. A
range of responses were received, including: do not use
geologic maps, use Google Earth instead, must update
geologic maps quickly - although geologic processes take a
long time, apply GIS to geologic maps, it is difficult to
update the maps quickly, it is possible to document human
effects, use geologic maps mostly to identify geologic
hazards, make the maps available to the general public at
City Halls, or create an app for the public using digital
technology. Overall the students do understand the
relationship between geologic processes that take a long
01/24/2018
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time and the need to be able to update geologic maps
quickly to understand changes occurring on the Earth today,
either due to natural forces or caused by humans. Some of
the students were creative in their responses regarding how
to update the maps quickly and make the updates more
accessible to the public. Overall, the students understand
the relationship between geologic maps and changes on
Earth today and the effects of humans on the surface of the
Earth today. (02/15/2016)
% of Success for this SLO:
Faculty Assessment Leader: Charles Herzig
Faculty Contributing to Assessment: Charles Herzig
SLO #3 Nature of Science - 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.
Course SLO Status: Active
Course SLO Assessment Cycle: 201415 (Fall 2014)
Input Date: 11/08/2013
Inactive Date:
Comments::

Exam/Test/Quiz - Students were
given a list of 10 statements and
were asked to identify whether each
statement was an example of a
hypothesis, an observation, a test, or
a theory/conclusion. The assessment
was given at both the beginning and
end of the semester.
The post-assessment also asked
about the extent of students’
experience with the department’s
courses.
Standard and Target for Success:
50% of the students will achieve a
score of 80% or higher on the
assessment.
80% of students will achieve a score
of 50% or higher on the assessment.
Additional Information:
Related Documents:
S14-SLO-Sci-ASSESSMENT-KEY.docx

01/24/2018

Semester and Year Assessment Conducted: 2014-15 (Fall
2014)
Standard Met? : Standard Not Met
The discussion below is based on data from Geology 4.
Overall Scores
The data demonstrate that at the end of the course some
students were better able to identify and distinguish
between the different elements of the scientific method.
Initially 82.8% of students’ scores fell in the range from 20%
to 80%. By the end of the semester, 47% of students’ scores
fell in the range from 40% to 100%, close to the goal of 80%
of the students achieving 50% or better on the assessment.
The average gain was -3.1% and the average potential gain
was 13.5% (see below for a description of potential gain).
However, only about 24% of students achieved an 80% of
above on the post-assessment, so there is some way to go
to meet this part of the standard (50% of students scoring
an 80% or above).
The assessment requires students to make some fine
distinctions. 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
English class at El Camino College.
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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). (12/15/2015)
Action Category: SLO/PLO
Assessment Process
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
and to be given access to
machines that can do the item
analysis. (Perhaps such scantron
machines are already available to
Page 18 of 21
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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 preassessment, their “potential gain” defined as ( Post Test
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%!).

us and we are unaware of it.)
Alternately, perhaps we could
send the scantrons to institutional
research for analysis, and they
could give us the results.
(12/15/2015)
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.

Responses to Individual Questions

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.

Students’ responses to all 10 questions were recorded for a
subset of the assessments from each section of earth
science and geography courses: 5 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
The online assessment could be a
required to record and enter the information by hand.
homework assignment. Students
could take it again and again to
The statistics of the responses to individual questions was
improve their score, encouraging
compiled for all courses, and for the following subgroups:
them to work on the concepts.
geology courses, oceanography courses, geography courses,
physical geography courses, and cultural geography
The online assessment might be
courses. For the most part, the statistics of the different
used to identify the students who
subgroups are similar, suggesting that students in all the
are struggling most and the topics
department’s courses struggle with similar misconceptions
that cause them the most
and misunderstandings about the scientific method.
confusion.
(12/15/2015)
Action Category: Teaching
Strategies

Explanations: Hypotheses vs. Theories

01/24/2018
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Pre-assessment scores on questions 2, 3, 5, 9, and 10 show
that many students enter the course unable to identify
explanations (hypotheses and theories) fairly well: about
50% or less on all questions. Students often had a hard time
distinguishing between hypotheses and theories. Question
2 is an interesting case: it describes the idea of continental
drift with no supporting evidence, so given the statement,
students should select “hypothesis.” 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 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 used less discipline-specific questions. It is
noteworthy, though, that more students selected
“hypothesis” (22%) and fewer selected theory (15.3%) 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 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 (17% of
students).
Observations vs. Theories
Questions 1, 6, and 8 describe observations. Once again he
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
01/24/2018
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the post assessment, but this is another area in which the
largest gains might be made.
Tests vs. Hypotheses
Students had a difficult time 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
accurate data) about responses to individual questions if we
had the time and/or technology to examine more of the
assessments in detail. Also, this was a small, single section
course. Identifying and targeting the misconceptions of
these students would probably produce the largest
improvements in student outcomes.
(02/04/2015)
% of Success for this SLO:
Faculty Assessment Leader: Sara Di Fiori
Faculty Contributing to Assessment: Sara Di Fiori
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