Course SLO Assessment Report - 4-Column
El Camino College
El Camino: Course SLOs (NSC) - Earth Sciences (Geography, Geology,
Oceanography)
Course SLOs
El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOG 1 - Physical Elements - 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. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

Assessment Methods & Standard and Target
Results
for Success / Tasks
Assessment Method Description:
09/19/2014 Students were given a list of 10 statements and
were asked to identify whether each statement
9858 Geog 1 6:00pm – average3.5/10, 1 question at
was an example of a hypothesis, an observation, 90% (#7) and 1 question at 80% (#2), 10 students total
a test, or a theory/conclusion. The assessment
was given at both the beginning and end of the
Prompts in the assessment are crucial because they
semester.
should hint at the intent of the statement (hypothesis,
The post-assessment also asked about the extent observation, etc.). Presentation of the scientific method
of students’ experience with the department’s
isn’t a problem.
courses.
Standard Met? :
Assessment Method:
No
Exam/Test/Quiz
Semester and Year Assessment Conducted:
Standard and Target for Success:
2013-14 (Spring 2014)
80% of the students will achieve a score of 80% 09/08/2014 - Assessment Data and Analysis
or higher on the assessment.
Related Documents:
Overall Scores
S14-SLO3-Sci-assessment.pdf
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.
Initially 85% of students’ scores fell in the range from
20% to 80%. By the end of the semester, 85% of
students’ scores fell in the range from 40% to 100%.
The average gain was 9.5% and the average potential
gain was 25% (see below for a description of potential
gain). However, only about 25% of students achieved
an 80% of above on the post-assessment, so there is
some way to go to meet the standard (80% of students
scoring an 80% or above).
When calculating the gain, we set all values less than
zero to zero. We’re assuming that the students learned
little and are guessing rather than that we’ve actually
harmed their understanding. Since some students’
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as ( Post Test 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%!).

09/23/2014 6:36 PM

Generated by TracDat a product of Nuventive.

Action & Follow-Up

05/09/2015 - Program/College
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.

Action Category:
Program/College Support
05/08/2015 - Teaching Strategies
Discussing and practicing the elements
of the scientific method during lectures
and lab would probably help improve
student outcomes. Getting immediate
feedback (e.g. through the use of
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Assessment Methods & Standard and Target
for Success / Tasks

Results

Action & Follow-Up

Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
geography and geology 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 required to record and enter the
information by hand.

clickers or a show of hands) would help
the instructor to track progress.
We will add or modify questions in lab
manuals so that the students explicitly
describe the hypotheses, tests,
observations, and conclusions related to
their experiments. The scientific method
elements would conveniently speak to
the data and methods used in that
particular lab, ones the student is
dealing with firsthand.

The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.
The discussion below is based on data from geography
courses.

For lecture classes, the two page paper
that is already assigned in some
geography courses could be modified. I
will make students submit the article
they found a few weeks in advance,
highlighting the 3 steps of the scientific
method they identified in the
publication.

Action Category:
Explanations: Hypotheses vs. Theories
Teaching Strategies
Pre-assessment scores on question 10 were very high at
72% across all geography courses. Furthermore,
questions 5, 6, 7 were all in the 60-70% range on the
pre-test. The lowest pre-test scores for all geography
were questions 2 and 3. These high and low scores
show that many students enter the course being able to
identify hypotheses quite well. However, they often
some difficulty distinguishing between hypotheses and
theories, as the low scores on questions 2 and 3 suggest.
The ability to differentiate between them improved by
the post-test, however. Questions 3 and 9 (both about
theory) improved by approximately 10%.
As with some of the other disciplines within the Earth
Science Department, 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 preassessment 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% to
09/23/2014 6:36 PM
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for Success / Tasks
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Action & Follow-Up

32.7%) and fewer selected theory (60% to 47.3%) 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 deserves attention. Although there
was improvement with this question over the course of
the semester, a large percentage (43.6%) of students
still answer incorrectly on the post-test. The statement
describes a “theory/conclusion”, but in doing so uses
the word “experiment” in the discussion of the
supporting evidence. Apparently this led many students
to naively select “test,” even at the end of the semester.
Observations vs. Theories
Questions 1, 6, and 8 describe observations. Although
the scores for these three questions were generally
average-high, students that did not select correctly
commonly chose “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). The other important
note about these questions is that student performance
declined somewhat on the post-assessment (from 50%
to 47.3% on question 1 and 59.2% to 58.2% on
question 8). While these percentage decreases are not
large, the inverse was true – more students incorrectly
chose “theory” on the post-test than on the pre-test.
Tests vs. Hypotheses
Students did a pretty good job identifying tests both on
the pre-assessment and post-assessment (questions 4
and 7). The most common mistake when answering
these questions on the post- assessment was to select
“observation” instead of “test” (about 30% 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. For example, the potential
gain calculations show that about 60% of students had
little or no gain. Identifying and targeting the
misconceptions of these students would probably
09/23/2014 6:36 PM
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produce the largest improvements in student outcomes.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Julienne Gard
Faculty Contributing to Assessment:
Matt Ebiner, Julienne Gard, Rebecca Donegan,
Patti Neumann
Related Documents:
S14-SLO3-Sci-data_analysis-Scores.pdf
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOG 2 - Cultural Geography - 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. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

09/23/2014 6:36 PM

Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
80% of the students will achieve a score of 80%
or higher on the assessment.
Related Documents:
S14-SLO3-Sci-assessment.pdf

09/14/2014 - Overall Scores
Geography 2 (Cultural Geography) is a non-science
based course. However, the discipline of Geography is
housed within the Earth Science Department, part of the
Natural Science Division. As such, students in this class
were taught and tested on the scientific method. As the
results indicate, Geography 2 students demonstrated
similar improvement.

01/30/2015 - 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
The pre-test scores ranged from two to eight correct
training on how to do item analysis
answers of the ten questions given. Over all the average using scantron machines and to be
score was 50%. However, on the post-test the students given access to machines that can do the
scored between four to ten correct answers, with an
item analysis. (Perhaps such scantron
average score of 70%. This demonstrates that the
machines are already available to us and
lowest score went up by 20%, as did the highest scores. we are unaware of it.) Alternately,
On the pre-assessment, ten of the fifteen students
perhaps we could send the scantrons to
scored a disappointing 5 or fewer correct answers. On
institutional research for analysis, and
the post-test, however, we see an improvement
they could give us the results.
resulting in only six of the 15 students scoring below 5
correct answers.
Beyond that, the college needs to
collectively work on finding a way to
Comments about the data analysis of the overall scores aid students in their reading
comprehension.
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
Action Category:
harmed their understanding. Since some students’
Program/College Support
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as ( Post Test Score – Pre-Test Score ) / ( 100% 01/30/2015 - This SLO assessment
– Pre-Test Score ) was also calculated. The “potential should make the cultural geography
gain” shows the percentage of “wrong answers” on the instructors reconsider the way they
pre-test that became “right answers” on the post test. As lecture on the scientific method. For
with gain, potential gains less than zero were set to zero instance, the students definitely need
(consider situations like the following: if a student got 8 practice with distinguishing between
observation, hypothesis, test and theory.
out of 10 on the pre-assessment and 7 out of 10 on the
Using these terms in lectures and
post-assessment, then their potential gain is -50%!).
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for Success / Tasks

Results
Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
geography and geology 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 required to record and enter the
information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.

Action & Follow-Up
examples will be vital. Not only should
the scientific method terms be used by
the instructor and students in
assignments, but the instructors should
also teach students about the secondary
wording of sentences as clues. For
example, words like “if,” “then,”
“believe,” “perhaps,” and “may” are
part of the hypothesis process, whereas
words like “have been found,” “have
moved,” and “experiments show” are
words that make a statement, indicating
conclusion/theory.
Action Category:
Teaching Strategies

Explanations: Hypotheses vs. Theories
Even though question three does show improvement
over the course of the semester (35% got it correct on
the pre-test and 40% got it correct on the post-test), a
large percentage (60%) of students still answered
incorrectly on the post-test. The statement describes a
“theory/conclusion” but slips in the word “experiment,”
which may have confused them.
Observations vs. Theories
Questions one, six, and eight describe observations.
Question one changed only slightly, while there was
great improvement on six and eight.
Scores for question one changed little (from 50% to
52%). Although only half understood the observation
process on this question, they showed their
improvement with it elsewhere.
Scores for question six increased from 55% to 96% and
scores for question eight improved from 55% to 68%.
Students in other earth science classes had similar
increases.
Tests vs. Hypotheses
Questions three and four were the questions where
students showed the most improvement between the pre
- and post- exams. In question three the student needed
to be able to determine the “conclusion” and “theory”
elements of the scientific method [“Experiments show
that the seed of the Glossopteris plant are too big to
have been carried by wind across the ocean”]. For
question three, only three students in the pre-test, as
opposed to nine in the post-test, had the correct answer.
This shows a 40% improvement. Most
09/23/2014 6:36 PM
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likely, students actually learned the fundamentals of
scientific theory during the course of semester, whereas
they guessed on the pre-assessment.
And in question four part which is part of the “test”
section of the Scientific Method [Scientist compared
the shape of the east coast of t South America with the
shape of the west coast of Africa]; there was also a 40%
improvement in the post assessment versus the pre
assessment. Six correct answers in the pre compared to
12 correct answers in the post assessment.
The improvements were moderate for question four.
The improvement was from 45% to 52%. For question
seven, unfortunately, the students performed more
poorly on the post-test than they did on the pre-test,
from 65% to 60%. The most common mistake when
answering these questions on the post- assessment was
to select “observation” instead of “test”.
Summary of the Analysis of Responses to Individual
Questions
The data indicate that there are 2 areas that need to be
targeted in future:
- Distinguishing between hypotheses and
theories/conclusions
- Distinguishing between observations and the
conclusion supported by the observations
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.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Matt Ebiner
Faculty Contributing to Assessment:
Matt Ebiner, Julienne Gard, Rebecca Donegan,
Patti Neumann
Related Documents:
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf
S14-SLO3-Sci-data_analysis-Scores.pdf

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOG 20 - Geography Field Studies - SLO #1
Basic Knowledge - Students can identify the
09/23/2014 6:36 PM

Assessment Method Description:
An objective exam given at the beginning and
end of the semester.
Assessment Method:

09/18/2014 - Basic knowledge of Geography Field
Studies improved for every student that took the preand post-assessments. The data show that raw
percentage increases of “extensive” knowledge (scores

Generated by TracDat a product of Nuventive.

09/18/2015 - We will modify the
assessment to concentrate on areas
where students did not perform as well.
Question 1 (“What rock is most
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Course SLOs

Assessment Methods & Standard and Target
for Success / Tasks

salient features of the basic concepts of
geography. (This includes the ability to recall the
definitions of the specialized vocabulary of
geography.) (Created By El Camino: Course
SLOs (NSC) - Earth Sciences (Geography,
Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Summer 2014)
Input Date:
03/31/2014
Course SLO Status:
Active

Exam/Test/Quiz
Standard and Target for Success:
4 - extensive knowledge of the basic concepts
(85% or above on the "objective" exam)
3 - considerable knowledge fo the basic concepts
(above 70% on the "objective" exam)
2 - some knowledge of the basic concepts (above
55% on the "objective" exam)
1 - little or no knowledge of the basic concepts
(below 55% on the "objective" exam)

Results

of 80% or more) went from 15.8% to 89.5%, indicating
remarkable improvement for the highest level of
content mastery. The pre- and post- difference in
“considerable” knowledge (scores of 60% or more)
decreased from 36.8% to 10.5%. The pre- and postdifference in “some” knowledge (scores of at least
40%) was 31.6% to 0%, respectively. By the end of the
class, 0% of students had scores below 40%, which was
an improvement on the 16% that fell within this
category at the start of the class. Student proficiency did
not change much in the C average and below ranges
because the majority of students achieved “extensive”
At least 70% of the students will achieve a level 3 knowledge acquisition.
or level 4 on the assessment.
Because some students cannot improve by 20% or more
(e.g. by achieving a score of 80% or more on the pretest), their “potential gain” defined as (Post-test Score –
Pre-test Score) / ( 100% – Pre-test ) might be a better
measure of student improvement than their simple gain.
In other words, the “potential gain” shows the
percentage of incorrect answers on the pre-test that
became correct answers on the post-test. Using this
measure, C average and above post-test scores
increased by 85%, which is very reassuring.

Action & Follow-Up
commonly found in caves, as at
Mitchell Caverns?”) and Question 3
(“How is a lava tube formed, as in the
Mojave National Preserve?”) will be
removed because the scores were
generally high on the pre-test. The new
questions should perhaps not hint at the
answer so overtly in the question (e.g.
Question 3).
Action Category:
SLO/PLO Assessment Process

The clear improvement over the course of the summer
semester illustrates a job well done by the instructor
who taught the course. The one modification I will
suggest to the future instructor is to revise the
assessment in a way that better identifies areas where
improvement is possible.
Specifically, I will recommend that the instructor
removes Question 1 (“What rock is most commonly
found in caves, as at Mitchell Caverns?”) and Question
3 (“How is a lava tube formed, as in the Mojave
National Preserve?”) because the scores were generally
high on the pre-test, and new questions assessing
different information will be added in their place. The
new questions should perhaps not hint at the answer so
overtly in the question (e.g. Question 3).
Standard Met? :
Yes
Semester and Year Assessment Conducted:
2013-14 (Summer 2014)
Faculty Assessment Leader:
Julienne Gard
Faculty Contributing to Assessment:
Matt Ebiner

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
09/23/2014 6:36 PM
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Assessment Methods & Standard and Target
Results
for Success / Tasks
GEOG 5 - World Regional Geography - SLO #3 Assessment Method Description:
09/17/2014 - Assessment Data and Analysis
Nature of Science - Students can identify the key Students were given a list of 10 statements and
elements of the scientific method (hypotheses,
were asked to identify whether each statement
Overall Scores
tests, observations, conclusions/interpretation of was an example of a hypothesis, an observation, Geography 5 (World Regional Geography) is a nonobservations) in popular accounts of scientific
a test, or a theory/conclusion. The assessment
science based course. However, the discipline of
research in magazines, newspapers, etc.
was given at both the beginning and end of the
Geography is housed within the Earth Science
(Created By El Camino: Course SLOs (NSC) semester.
Department, part of the Natural Science Division. As
Earth Sciences (Geography, Geology,
The post-assessment also asked about the extent such, students in this class were taught and tested on the
Oceanography))
of students’ experience with the department’s
scientific method.
courses.
Course SLO Assessment Cycle:
In terms of the raw pre- and post-test scores, there was
2013-14 (Spring 2014)
Assessment Method:
little improvement (or regression) across all knowledge
Input Date:
base levels, indicating students exited the class with as
Exam/Test/Quiz
11/08/2013
much knowledge of the scientific method as they had
Standard and Target for Success:
Course SLO Status:
80% of the students will achieve a score of 80% coming into it. As the potential gain percentage shows,
Active
no Geography 5 student ended the semester with
or higher on the assessment.
“extensive knowledge” of the scientific method. Seven
Related Documents:
percent of students were in the 60-79% range of
S14-SLO3-Sci-assessment.pdf
knowledge, then the percentages unfortunately
increased as the knowledge base decreased. Most
almost 65% finished the semester with “little or no”
knowledge of this SLO. Part of this failure may be due
to the fact that this is a non-science based course;
explaining the scientific elements and illustrating them
with examples taken from class is likely more difficult
when the material does not lend itself well.
Course SLOs

Comments about the data analysis of the overall scores
When calculating the gain, we set all values less than
zero to zero. We’re assuming that the students learned
little and are guessing rather than that we’ve actually
harmed their understanding. Since some students’
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as ( Post Test Score – Pre-Test Score ) / ( 100%
– Pre-Test Score ) was also calculated. The “potential
gain” shows the percentage of “wrong answers” on the
pre-test that became “right answers” on the post test. As
with gain, potential gains less than zero were set to zero
(consider situations like the following: if a student got 8
out of 10 on the pre-assessment and 7 out of 10 on the
post-assessment, then their potential gain is -50%!).
Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
geography and geology 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 required to record and enter the
information by hand.
The statistics of the responses to individual questions
09/23/2014 6:36 PM
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Action & Follow-Up
05/17/2015 - 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.

Action Category:
Program/College Support
05/17/2015 - Because this SLO
assessment shows that the current
method of teaching scientific practice is
not successful, a different approach is
needed. Because the scientific method
is inherently difficult to integrate into
World Geography, perhaps a more
intense, standalone approach would
improve scores. Having the students
find a popular media news piece that
refers to 1 or 2 steps of the scientific
method and then writing a few
paragraphs on it might encourage them
to internalize the steps more fully. If
they are asked to identify and describe a
few steps on their own, as opposed to
just having the answers supplied in
front of them, then perhaps their
retention would be better.
In addition to better explaining the
scientific terms in class, the instructor
should also teach students the secondary
wording of sentences as clues. For
example, words like “if,” “then,”
“believe,” “perhaps,” and “may” are
part of the hypothesis process, whereas
words like “have been found,” “have
moved,” and “experiments show” are
words that make a statement, indicating
Page 8 of 32
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was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.

conclusion/theory.

Action Category:
Teaching Strategies

Explanations: Hypotheses vs. Theories
Question three is one of the questions that students
made only minimal progress on (35% got it correct on
the pre-test and 40% got it correct on the post-test). As
indicated by the scores from other classes, this question
gave many students trouble, likely because the
statement describes a “theory/conclusion” but uses the
word “experiment,” which may have confused them. In
the end, Geography 5 students must have secondguessed themselves, even where greater understanding
was made over the course of the term.
Observations vs. Theories
The observation step is tested in questions one, six, and
eight. Question one changed a little bit. Questions six
and eight had large improvement.
Geography 5 students showed little progress on
question one (from 50% to 52%). The good news is that
they demonstrated their improved understanding of this
scientific element in the latter two questions. Question
six scores increased from 55% to 96% and scores for
question eight went from 55% to 68%.
Tests vs. Hypotheses
Students showed significant improvement with
questions three and four. In question three the student
needed to be able to determine the “conclusion” and
“theory” elements of the scientific method. For question
three there was a 40% improvement from pre- to posttest. For question four, which is part of the “test”
section of the scientific method, there was moderate
improvement (from 45% to 52%).
Question seven unfortunately saw a slight regression,
from 65% to 60%. On this one students often answered
with “observation” instead of “test.”
Summary of the Analysis of Responses to Individual
Questions
The data indicate that there are 2 areas that need to be
targeted in future:
- Distinguishing between hypotheses and
theories/conclusions
- Distinguishing between observations and the
conclusion supported by the observations
09/23/2014 6:36 PM
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- Distinguishing between observation and test
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.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Matt Ebiner
Faculty Contributing to Assessment:
Matt Ebiner, Julienne Gard, Rebecca Donegan,
Patti Neumann
Related Documents:
S14-SLO3-Sci-data_analysis-Scores.pdf
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOG 6 - Physical Geography Laboratory - 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. (Created By El
Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

09/23/2014 6:36 PM

Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
80% of the students will achieve a score of 80%
or higher on the assessment.
Related Documents:
S14-SLO3-Sci-assessment.pdf

09/08/2014 - Assessment Data and Analysis

05/09/2015 - Program/College
The department paid for the scantrons
Overall Scores
used to assess the SLO out of its own
The data demonstrate that at the end of the course
budget. The college should have a
students were better able to identify and distinguish
mechanism for funding the assessment
between the different elements of the scientific method. of SLOs.
Initially 85% of students’ scores fell in the range from
The item analysis of the scantrons was
20% to 80%. By the end of the semester, 85% of
done by hand, and this limited the
students’ scores fell in the range from 40% to 100%.
amount of data that we could
The average gain was 9.5% and the average potential
reasonably collect. We would like to get
gain was 25% (see below for a description of potential training on how to do item analysis
gain). However, only about 25% of students achieved
using scantron machines and to be
an 80% of above on the post-assessment, so there is
given access to machines that can do the
some way to go to meet the standard (80% of students
item analysis. (Perhaps such scantron
scoring an 80% or above).
machines are already available to us and
we are unaware of it.) Alternately,
Comments about the data analysis of the overall scores perhaps we could send the scantrons to
institutional research for analysis, and
When calculating the gain, we set all values less than
they could give us the results.
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’
Action Category:
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain” Program/College Support
defined as ( Post Test Score – Pre-Test Score ) / ( 100%
– Pre-Test Score ) was also calculated. The “potential 05/08/2015 - Teaching Strategies
gain” shows the percentage of “wrong answers” on the Discussing and practicing the elements
pre-test that became “right answers” on the post test. As of the scientific method during lectures
with gain, potential gains less than zero were set to zero and lab would probably help improve
(consider situations like the following: if a student got 8 student outcomes. Getting immediate
feedback (e.g. through the use of
out of 10 on the pre-assessment and 7 out of 10 on the

Generated by TracDat a product of Nuventive.

Page 10 of 32

Course SLOs

Assessment Methods & Standard and Target
for Success / Tasks

Results

Action & Follow-Up

post-assessment, then their potential gain is -50%!).

clickers or a show of hands) would help
the instructor to track progress.

Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
geography and geology 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 required to record and enter the
information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.
The discussion below is based on data from geography
courses, and physical geography in particular. These
numbers discount cultural geography courses
(Geography 2 and 5).

We will add or modify questions in lab
manuals so that the students explicitly
describe the hypotheses, tests,
observations, and conclusions related to
their experiments. The scientific method
elements would conveniently speak to
the data and methods used in that
particular lab, ones the student is
dealing with firsthand.
For lecture classes, the two page paper
that is already assigned in some
geography courses could be modified. I
will make students submit the article
they found a few weeks in advance,
highlighting the 3 steps of the scientific
method they identified in the
publication.

Action Category:
Teaching Strategies

Explanations: Hypotheses vs. Theories
Pre-assessment scores on question 10 were very high at
72% across all geography courses and was 83.3% for
physical geography courses. Furthermore, questions 4,
5, 6, and 8 were all in the 60-70% range on the pre-test
for physical geography. The lowest pre-test scores for
all geography were questions 2 and 3, whereas for
physical geography courses it was primarily question 2
(13.3% correct). These high and low scores show that
many students enter the course being able to identify
hypotheses fairly well. However, they often have
difficulty distinguishing between hypotheses and
theories, as the low scores on questions 2 and 3 suggest.
Physical geography students’ ability to differentiate
between them improved a little bit by the post-test,
however. Questions 3 and 9 (both about theory)
improved by 7% and 12%, respectively.
As with some of the other disciplines within the Earth
Science Department, 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 preassessment and knowledge gained during the semester.
The takeaway from this is that students are not simply
09/23/2014 6:36 PM
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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. By the end of the term, though,
more physical geography students selected
“hypothesis” (13.3% to 30%) and fewer selected theory
(73.3% to 53.3%), which shows definite improvement
in the ability to distinguish the two concepts.
Like with the other Earth Science course results,
Question 3 proved to be difficult for physical
geography students as well. Although there was a slight
improvement with this question from pre- to post-test, a
large percentage (46.7%) of students still answer
incorrectly on the post-test. This compares to the mere
40% that selected correctly. The statement describes a
“theory/conclusion,” but in doing so uses the word
“experiment” in the discussion of the supporting
evidence. This must have misled many students to
select “test,” even at the end of the semester.
Observations vs. Theories
Questions 1, 6, and 8 describe observations. Although
the scores for these three questions were generally
average-high, physical geography students that did not
select correctly commonly chose “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). The
other important note about these questions is that
student performance declined on the post-assessment
(from 50% to 43.3% on question 1; 76.7% to 73.3% on
question 6; and 62.1% to 50% on question 8). These
percentage decreases are troubling and may indicate
they overanalyzed their instinct to select “observation”
or received information that placed doubt on their
understanding of these steps.
Tests vs. Hypotheses
Students did quite well identifying tests both on the preassessment and post-assessment (questions 4 and 7).
For physical geography students, these percentages
were always higher than 50% and sometimes in the
high 70% range. A common mistake when answering
these questions on the post- assessment was to select
“observation” instead of “test” (25% average), which
was common across most Earth Science students.
Summary of the Analysis of Responses to Individual
Questions
09/23/2014 6:36 PM
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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 about responses to
individual questions if we had the time and/or
technology to examine more of the assessments in
detail. For example, the potential gain calculations
show that about 55.9% of physical geography students
had little or no gain. Targeting the particular
misconceptions mentioned above would probably
produce the most improvement for this SLO.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Julienne Gard
Faculty Contributing to Assessment:
Matt Ebiner, Julienne Gard, Rebecca Donegan,
Patti Neumann
Related Documents:
S14-SLO3-Sci-data_analysis-Scores.pdf
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOG 7 - Geography of California - 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. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

09/23/2014 6:36 PM

Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
80% of the students will achieve a score of 80%
or higher on the assessment.
Related Documents:
S14-SLO3-Sci-assessment.pdf

09/14/2014 - Assessment Data and Analysis

01/30/2015 - The department paid for
the scantrons used to assess the SLO out
Overall Scores
of its own budget. The college should
Geography 7 (California Geography) is a non-science
have a mechanism for funding the
based course. However, the discipline of Geography is assessment of SLOs.
housed within the Earth Science Department, part of the The item analysis of the scantrons was
Natural Science Division. As such, students in this class done by hand, and this limited the
were taught and tested on the scientific method. As the amount of data that we could
results indicate, Geography 7 students improved in
reasonably collect. We would like to get
some areas but fell short in most cases.
training on how to do item analysis
using scantron machines and to be
The results and subsequent analysis were coupled with given access to machines that can do the
Geography 2, the only other cultural geography course item analysis. (Perhaps such scantron
taught at the college. Much like the overall cultural
machines are already available to us and
geography (Geography 2) results, 0% of students had
we are unaware of it.) Alternately,
extensive knowledge of the scientific method by the
perhaps we could send the scantrons to
end of the semester. Conversely, 66.4% attained the
institutional research for analysis, and
lowest level of knowledge acquisition. These statistics they could give us the results.
are much lower than the physical geography course
counterparts, which suggests that the non-science
Beyond that, the college needs to
courses have more difficulty with this SLO. This may
collectively work on finding a way to
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be because the subject matter does not lend itself well
to discussion of scientific research, or that the students
are not yet prepared for science material at that point in
their college career.

aid students in their reading
comprehension.

Comments about the data analysis of the overall scores
When calculating the gain, we set all values less than
zero to zero. We’re assuming that the students learned
little and are guessing rather than that we’ve actually
harmed their understanding. Since some students’
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as ( Post Test Score – Pre-Test Score ) / ( 100%
– Pre-Test Score ) was also calculated. The “potential
gain” shows the percentage of “wrong answers” on the
pre-test that became “right answers” on the post test. As
with gain, potential gains less than zero were set to zero
(consider situations like the following: if a student got 8
out of 10 on the pre-assessment and 7 out of 10 on the
post-assessment, then their potential gain is -50%!).
Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
geography and geology 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 required to record and enter the
information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.

Action Category:
Program/College Support
01/30/2015 - The non-science
geography classes, such as this one,
should descriptively explain the
scientific method. For example,
illustrations of experiment, test,
conclusion, etc. can be drawn when
discussing topics such as census-taking
or California earthquake analysis.
Because this class does not rely on data
and the scientific method as much as the
science-based geography courses,
instructors should also focus on the
inferred terminology associated with
scientific research. For example,
instructors should teach words like “if,”
“then,” “believe,” “perhaps,” and “may”
are part of the hypothesis process,
whereas words like “have been found,”
“have moved,” and “experiments show”
are words that make a statement,
indicating conclusion/theory.

Action Category:
Teaching Strategies

Explanations: Hypotheses vs. Theories
The improvement on question three was minimal (35%
got it correct on the pre-test and 40% got it correct on
the post-test). The same percentage (40%) selected
“test” incorrectly on the post-test instead of “theory.”
As with most other earth science courses, the question
incorporates the word “experiment,” which may have
caused them to assume that test=experiment.
Observations vs. Theories
Questions one, six, and eight describe observations.
Question one changed only slightly, but the students
made good improvement on the latter two questions.
09/23/2014 6:36 PM
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Scores for question one changed very little (from 50%
to 52%). The majority of incorrect answers (32% on the
post-test) incorrectly selected “observation” instead of
the correct answer “theory”.
Scores for question six increased from 55% to 96%,
while question eight improved from 55% to 68%. For
question 6, no cultural geography students selected
“observation” and only 24% selected that answer for
question 8 for the post-test. This indicates that the
wording of the questions is critically important to how
students interpret the scientific steps.
Tests vs. Hypotheses
Questions 4 and 7 focus on test, and questions two,
five, and ten are about hypothesis.
For question four cultural geography students improved
from 45% to 52%, but regressed from 65% to 60% on
question seven. In both cases, the majority of students
incorrectly selected “observation” when they were
wrong.
The statistics for question two show that there was
almost no improvement from pre- to post- test (35% to
36%) and that the same answers were selected for A, B,
C, and D. Question five had a significant improvement
from 60% to 92%. Question ten had a slight
improvement from 55% to 64%, which is unusual given
almost all other earth science class scored extremely
highly on this question both pre- and post-assessment.
In the cases of questions two and seven, students most
often confused “hypothesis” with “theory.”
Summary of the Analysis of Responses to Individual
Questions
The data indicate that there are 3 areas that need to be
targeted in future:
- Distinguishing between hypotheses and
theories/conclusions
- Distinguishing between test and theory
- Distinguishing between observations and test
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.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Matt Ebiner
09/23/2014 6:36 PM
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Faculty Contributing to Assessment:
Ebiner, Julienne Gard, Rebecca Donegan, Patti
Neumann
Related Documents:
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf
S14-SLO3-Sci-data_analysis-Scores.pdf

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOG 8 - Introduction to Geographic
Information Systems - SLO #3 Nature of Science
- Students can identify the key elements of the
scientific method (hypotheses, tests,
observations, conclusions /interpretation of
observations) when using maps and GIS to
analyze and manipulate geographic data. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
80% of the students will achieve a score of 80%
or higher on the assessment.
Related Documents:
S14-SLO3-Sci-assessment.pdf

09/09/2014 - 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.
Initially 85% of students’ scores fell in the range from
20% to 80%. By the end of the semester, 85% of
students’ scores fell in the range from 40% to 100%.
The average gain was 9.5% and the average potential
gain was 25% (see below for a description of potential
gain). However, only about 25% of students achieved
an 80% of above on the post-assessment, so there is
some way to go to meet the standard (80% of students
scoring an 80% or above).
Comments about the data analysis of the overall scores
When calculating the gain, we set all values less than
zero to zero. We’re assuming that the students learned
little and are guessing rather than that we’ve actually
harmed their understanding. Since some students’
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as ( Post Test Score – Pre-Test Score ) / ( 100%
– Pre-Test Score ) was also calculated. The “potential
gain” shows the percentage of “wrong answers” on the
pre-test that became “right answers” on the post test. As
with gain, potential gains less than zero were set to zero
(consider situations like the following: if a student got 8
out of 10 on the pre-assessment and 7 out of 10 on the
post-assessment, then their potential gain is -50%!).
Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
geography and geology 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 required to record and enter the
information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and

09/23/2014 6:36 PM
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05/09/2015 - Program/College
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.

Action Category:
Program/College Support
05/09/2015 - Teaching Strategies
GIS is a computer-based course that has
lecture and lab components. During
lecture I need to incorporate more mapbased examples of research and ask
them to identify elements of the
scientific method. Getting immediate
feedback (via short, informal trial tests)
among the small group of students
would be quite simple and would help
the instructor to track progress.
For the lab component, I will add or
modify questions in the lab assignments
so that the students explicitly describe
the hypotheses, tests, observations, and
conclusions related to their experiments.
The scientific method elements would
conveniently speak to the GIS data and
Page 16 of 32
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cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.

methods used in that particular lab, ones
the student is dealing with firsthand.

The discussion below is based on data from geography
courses.

Action Category:
Teaching Strategies

Explanations: Hypotheses vs. Theories
Question 10 pre-assessment scores were very high at
72% across all geography courses. Questions 5, 6, 7
were all in the 60-70% range on the pre-test as well.
The lowest pre-test scores for all geography were
questions 2 and 3. These high and low scores show that
many students enter the course being able to identify
hypotheses, but they often struggle with distinguishing
between hypotheses and theories, as the low scores on
those two questions suggest. Their ability to
differentiate between them improved by semester’s end,
whereby questions 3 and 9 (both about theory)
improved by approximately 10%.
Question 2 drew attention with most Earth Science
course results. For this question students should select
“hypothesis.” However, many students selected
“theory” both at the beginning and the end of the
semester. The interpretation might be that students are
not using the criteria that they have learned for
identifying scientific elements, but are instead using
other sources of information as well when making their
selections. It is important to note that more students
selected “hypothesis” (22% to 32.7%) and fewer
selected theory (60% to 47.3%) at the end of the
semester, showing that some students were applying
new knowledge instead of trying to invoke prior
knowledge.
Question 3 also showed improvement over the course
of the semester; however, a large percentage (43.6%) 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 postassessments.
Observations vs. Theories
The scientific method step “observation” is assessed on
questions 1, 6, and 8. The scores for these three
questions were generally average-high. The students
that did not select correctly commonly chose “theory”
instead of “observation,” suggesting that students are
having difficulty distinguishing between the evidence
09/23/2014 6:36 PM
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and the explanation supported by the evidence. The
other important note about these questions is that
student performance declined somewhat on the postassessment (from 50% to 47.3% on question 1 and
59.2% to 58.2% on question 8). While these decreases
are not large, the answer they chose instead was
“theory,” again suggesting the problem of
distinguishing between “theory and “observation” had
not been fully resolved by the end of the semester.
Tests vs. Hypotheses
Questions 4 and 7 focus on the “test” element. Students
were quite successful on both on the pre-assessment
and post-assessment (54% and 61.2% for the respective
pre-tests and 65.5% and 57.4% for the respective posttests). The common mistake made with these questions
on the post- assessment was to select “observation”
instead of “test,” which turned out to be a common
misconception for students across many Earth Science
courses.
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
Because Geography 8 has such small enrollment,
collecting more data about responses to individual
questions is not feasible; however, the advantage to that
is perhaps I could conduct informal trial tests
throughout the semester and fine tune their
comprehension over time.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Julienne Gard
Faculty Contributing to Assessment:
Matt Ebiner, Julienne Gard, Rebecca Donegan,
Patti Neumann
Related Documents:
S14-SLO3-Sci-data_analysis-Scores.pdf
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf

09/23/2014 6:36 PM
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El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOL 1 - Physical Geology - 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. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

Assessment Methods & Standard and Target
for Success / Tasks
Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
60% of the students will achieve a score of 60%
or higher on the assessment.
Related Documents:
S14-SLO-Sci-ASSESSMENTKEY.docx

Results

Action & Follow-Up

09/19/2014 - 9863 Geol 1 8:00am – average 3.3/10, 0
students at 70%; 17 students total
9864 Geol 1 11:00am – average 3.6/10, 1 Question (#8)
at 70%; 10 students total
9865 Geol 1 1:00pm – average 3.0/10, 0 stdents at 70%;
12 students total
9867 Geol 1 5:30lpm – average 4.1/10, 0 students at
70%; 15 students total
One question received the 70% target response. It is
not clear why this is the case for three geology sections
offered.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
09/10/2014 - Assessment Data and Analysis
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. Initially 75% of students’
scores fell in the range from 40% to 100%. By the end
of the semester, 84% of students’ scores
fell in the range from 40% to 100%. The average gain
was 5.5% and the average potential gain
was 23% (see below for a description of potential gain).
However, only about 25% of students
achieved an 80% of above on the post-assessment, so
there is some way to go to meet the
standard (80% of students scoring an 80% or above).

06/30/2015 - . 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
Comments about the data analysis of the overall scores: we are unaware
When calculating the gain, we set all
of it.) Alternately, perhaps we could
values less than zero to zero. We’re assuming that the
send the scantrons to institutional
students learned little and are guessing
research for
rather than that we’ve actually harmed their
analysis, and they could give us the
understanding. Since some students’ scores cannot
results.
improve much because they achieved a high score on
the pre-assessment, their “potential gain”
defined as ( Post Test Score – Pre-Test Score ) / ( 100%
Action Category:
– Pre-Test Score ) was also calculated.
Program/College Support
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 06/30/2015 - Simply practicing
distinguishing between the elements of
less than zero were set to zero (consider
situations like the following: if a student got 8 out of 10 the scientific method – and getting
09/23/2014 6:36 PM
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on the pre-assessment and 7 out of 10 on
the post-assessment, then their potential gain is -50%!).

feedback – would probably help
improve student outcomes.

Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each
section of earth science and geography courses: 5
assessments per section in most sections. (A
few instructors compiled the data for all of their
students.) A subset was used because of the time
required to record and enter the information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the
following subgroups: geology courses, oceanography
courses, geography courses, physical
geography courses, and cultural geography courses. For
the most part, the statistics of the
different subgroups are similar, suggesting that students
in all the department’s courses struggle
with similar misconceptions and misunderstandings.

. We will add or modify questions in lab
manuals so that the students explicitly
describe
the hypotheses, tests, observations, and
conclusions related to their experiments.
It would
probably be best to modify a lab or two,
examine the results, and reassess this
strategy.
These lab manual questions could also
be an additional source of data for
assessment of
this SLO – or alternate source of data
from lab classes.

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

. For lecture classes, we will create
paragraph vignettes describing
experiments – perhaps
famous ones, perhaps recently
published ones, perhaps ones from our
labs – and have the
students explicitly describe the
hypotheses, tests, observations, and
conclusions related to
their experiments. This could be the
basis of a discussion activity as a class –
or perhaps a
JIGSAW.

Action Category:
Teaching Strategies

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 preassessment 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
09/23/2014 6:36 PM
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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” (33% to 42%) selected theory
(41) 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 (27% of students).
Observations vs. Theories
Questions 1, 6, and 8 describe observations. The most
common mistake was to select “theory”
instead of “observation,” suggesting that students are
having difficulty distinguishing between
the evidence (observations) and the explanation
supported by the evidence (the interpretation of
the observations). Student performance did improve on
the post assessment, but this is another
area in which the largest gains might be made.
Tests vs. Hypotheses
Students did a pretty good job identifying tests both on
the pre-assessment and post-assessment
(questions 4 and 7). The most common mistake when
answering these questions on the postassessment was to select “hypothesis” instead of “test”
(about 18-36% 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. For
example, the potential gain calculations show that about
50% of students had little or no gain.
Identifying and targeting the misconceptions of these
students would probably produce the
largest improvements in student outcomes.

09/23/2014 6:36 PM
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Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Joe Holliday
Faculty Contributing to Assessment:
Robin Bouse, Sara Di Fiori, Joe Holliday,
Chuck Herzig
Related Documents:
S14-SLO3-Sci-data_analysis-Scores.pdf
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOL 15 - Natural Disasters - 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. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

09/23/2014 6:36 PM

Assessment Method Description:
Students were given a list of 10 statements and
were asked to identify whether each statement
was an example of an 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.

09/10/2014 - RESULTS

Assessment Data and Analysis
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.
Initially 80% of students’ scores fell in the range from
20% to 80%. By the end of the semester, 80% of
students’ scores fell in the range from 40% to 100%.
The average gain was 3% and the average potential
Assessment Method:
gain was 18.2% (see below for a description of
potential gain). However, only 31% of students
Exam/Test/Quiz
achieved an 80% or above on the post-assessment, so
Standard and Target for Success:
Standard/Target?80% of the students will achieve there is some way to go to meet the standard (80% of
students scoring an 80% or above).
a score of 80% or higher on the assessment.
Comments about the data analysis of the overall scores:
Related Documents:
When calculating the gain, we set all values less than
Earth Science Assessement
zero to zero. We’re assuming that the students learned
little and are guessing rather than that we’ve actually
harmed their understanding. Since some students’
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as (Post Test 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,
Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
earth science and geography courses: 5 assessments per
section in most sections. (A few instructors compiled
the data for all of their students.) A subset was used
because of the time required to record and enter the
Generated by TracDat a product of Nuventive.

01/17/2015 - REFLECTION
Student understanding of hypotheses
remained high at around 80%, but
responses to individual questions within
that category change. 80% correct is
high, but can still be improved. I
suggest that in our teaching of the
scientific method, we emphasize word
use, so that students can recognize
ambivalent or bold statements and
better infer if they are theories or
hypotheses.
According to these results, the aspects
of the scientific method that students
most improved on were Theory and
Conclusion, by 20%. This is
encouraging. The teaching of theory
should be looked at and applied more
widely throughout the semester.
The least improvement was in this
category of Observations and Tests.
What I learned from this is that we can
do a better job explaining how a
scientist investigates phenomena. Tests
are an integral part of our field, and
should be presented in a fresh way, so
that students can appreciate the creative
applications of science to understanding
Natural Disasters. We should revise our
questions, paying special attention to
use of language. We should revise our
questions, and emphasize this step in
our curricula.
Note that the action due date is for
Spring Semesters. This course is only
offered in spring.
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information by hand.
Action Category:
The statistics of the responses to individual questions
Curriculum Changes
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.
The discussion below is based on data from Geology
15.
Studying the individual responses to questions on the
pre-assessment, allows us to identify what students
naturally know about the scientific method, before
taking the class. By comparing these answers to the
post-assessment selections, we can learn a lot about
what we are covering well, and what we need to revise
in our teaching methods.
Pre-assessment scores on questions show that many
students enter the course being able to identify some
steps of the scientific method better than others. The
questions they did the best on, question 10 (over 80%
of students got this right) investigates their
understanding of an hypothesis. This question used the
word “perhaps.” I believe that this showed an
understanding that an hypothesis is a possibility.
However, Question 5 was also about an hypothesis, but
only 50% of students got this one right. It used the
phrase “may be” instead of “perhaps”. It’s possible that
reading comprehension may affect a student’s
performance on the assessment. We have previously
discussed this pitfall as a department, and the
challenges it poses. Poor reading comprehension among
the students makes it difficult to assess their true
understanding of the scientific method. This is
emphasized by results on the post-test. Correct
responses on question 5 increased by over 20%, but
dropped by 10% for question 10.
The next highest batch of correct answers (50%
correct, so not terribly high) where questions 1, 6, 7.
These targeted scientific observations and scientific
tests. Correct responses increased by 5-10% on the post
assessment.
Very few students could correctly answer question
about conclusions/theories on the pre- assessment. I
found this interesting because a Theory is a strong,
declarative statement. I don’t know why so many
students already know that an hypothesis uses a a
careful, unsure voice, but not that a theory is written
with certainty. On the post –test , correct answers
increased by 20 %

09/23/2014 6:36 PM
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Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Sara Di Fiori
Faculty Contributing to Assessment:
Sara Di Fiori
Related Documents:
assessment data
responses to individual questions

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOL 3 - Physical Geology Laboratory - 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. (Created
By El Camino: Course SLOs (NSC) - Earth
Sciences (Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
50% of the students will achieve a score of 80%
or higher on the assessment.
Related Documents:
S14-SLO-Sci-ASSESSMENTKEY.docx

09/19/2014 - 9868 Geol 3 9:35am – average3.2/10, 0
students at 70%, 10 students total
The scientific method was used throughout the
semester, but it is unclear why students were not able
to connect the method to the assessment.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
09/19/2014 - 9872 Geol 15 2:00pm - average 2.7/10, 0
students at 70%, 10 students total
Zero students met the standard, because the scientific
method was not applied to the cause and effect of
natural disasters. The scientific method has to be
applied directly to all disastrous phenomena discussed.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Leonard Clark
09/19/2014 - 9868 Geol 3 9:35am – average3.2/10, 0
students at 70%, 10 students total

09/23/2014 6:36 PM

Zero students reached the target although the scientific
method was used through most of the semester.
Students did not connect the assessment with tasks
performed, although the scientific method was repeatly
mentioned.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
09/15/2014 - Overall Scores

09/15/2015 - Program/College

The data demonstrate that at the end of the course

•The department paid for the scantrons
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students were better able to identify and distinguish
between the different elements of the scientific method.
Initially 90% of students’ scores fell in the range from
20% to 80%. By the end of the semester, 78% of
students’ scores fell in the range from 40% to 100%.
The average gain was 5.6% and the average potential
gain was 19.1% (see below for a description of
potential gain). However, only about 17% of students
achieved an 80% of above on the post-assessment, so
there is some way to go to meet the standard (50% of
students scoring an 80% or above).

used to assess the SLO out of its own
budget. The college should have a
mechanism for funding the
implementation of SLOs.

•The item analysis of the scantrons was
done by hand, and this limited the
amount of data that could be reasonably
collected. Training on how to complete
item analysis using scantron machines
and to be given access to machines that
can do the item analysis will be useful.
Comments about the data analysis of the overall scores: (Perhaps such scantron machines are
When calculating the gain, we set all values less than
already available to us) Alternately,
zero to zero. We’re assuming that the students learned perhaps scantrons could be sent to
little and are guessing rather than that we’ve actually
institutional research for analysis, and
harmed their understanding. Since some students’
they would provide the results.
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain” •It may be a good idea to have a single
defined as ( Post Test Score – Pre-Test Score ) / ( 100% person process, collate and type the
– Pre-Test Score ) was also calculated. The “potential reports for the SLO assessments. It
gain” shows the percentage of “wrong answers” on the seems time-consuming for many faculty
pre-test that became “right answers” on the post test.
members to have to replicate the same
As with gain, potential gains less than zero were set to activities.
zero (consider situations like the following: if a student
got 8 out of 10 on the pre-assessment and 7 out of 10 on
the post-assessment, then their potential gain is -50%!).
Responses to Individual Questions
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
earth science and geography courses: 5 assessments per
section in most sections. (A few instructors compiled
the data for all of their students.) A subset was used
because of the time required to record and enter the
information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings.
Explanations: Hypotheses vs. Theories
Pre-assessment scores on questions 2, 3, 5, 9, and 10
show that many students enter the course somewhat
able to identify explanations (hypotheses and theories):
ranging between a 20 % to 80 % success rate.
09/23/2014 6:36 PM
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Action Category:
Program/College Support
09/15/2015 - Teaching Strategies
Practice distinguishing between the
elements of the scientific method within
different lessons about geologic
principles – and getting feedback –
would probably help improve student
outcomes.

•Create an online assessment that
randomly draws from a question pool
that students can use to check their
understanding and get feedback.
•Add or modify questions in lab
manuals so that the students explicitly
describe the hypotheses, tests,
observations, and conclusions related to
their experiments. It may be best to
initially modify a couple of laboratory
activities, examine the results, and then
re-assess this strategy. Such lab manual
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However, students often had a more difficult time
questions would be an additional source
distinguishing between hypotheses and theories. The
of data for assessment of this SLO.
ability to identify explanations and to distinguish
between them improved by the end of the semester: 80100% of students selected explanations (except for
question 3), and 3/4 or more selecting the best
Action Category:
description of the explanation for questions 5, 9, 10.
Teaching Strategies
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 obervation at the
beginning of the semester and “theory” at the end of the
semester, presumably because they used prior
knowledge to answer the question on the preassessment 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 fewer
students selected “hypothesis” (25% to 43%) and more
selected theory (49% to 40%) at the end of the semester
which shows that some students were trying to apply
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. The use of the word “experiment” in this
question may have misdirected many students to
naively select “test”, even at the end of the semester
(60% of students).
Observations vs. Theories
Questions 1, 6, and 8 describe observations. A
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 slightly improved on the post
assessment, but mostly remainded flat, suggesting this
is another area in which the largest gains might be
made.

09/23/2014 6:36 PM
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Tests vs. Hypotheses
Students had mixed results 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
“observation” instead of “test” (about 20% of students).
Summary of the Analysis of Responses to Individual
Questions
In short, the data suggest targeting for improvement 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. For example, the potential
gain calculations show that about 50% of students had
little or no gain. Identifying and targeting the
misconceptions of these students would probably
produce the largest improvements in student outcomes.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Chuck Herzig
Faculty Contributing to Assessment:
Joe Holliday

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
GEOL 34 - Geology Laboratory of Southeastern
California - 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.) (Created By El Camino:
Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
09/23/2014 6:36 PM

Assessment Method Description:
An objective exam given at the beginning and
end of the semester.
Assessment Method:
Exam/Test/Quiz
Standard and Target for Success:
4 - extensive knowledge of the basic concepts
(85% or above on the "objective" exam)
3 - considerable knowledge for the basic
concepts (above 70% on the "objective" exam)
2 - some knowledge of the basic concepts (above
55% on the "objective" exam)
1 - little or no knowledge of the basic concepts
(below 55% on the "objective" exam)
At least 50% of the students will achieve a level 3

09/15/2014 - An objective exam given at the beginning
and end of the semester.
4 - extensive knowledge of the basic concepts (85% or
above on the "objective" exam)
3 - considerable knowledge for the basic concepts
(above 70% on the "objective" exam)
2 - some knowledge of the basic concepts (above 55%
on the "objective" exam)
1 - little or no knowledge of the basic concepts (below
55% on the "objective" exam)
At least 50% of the students will achieve a level 3 or
level 4 on the assessment.
The data from the pre-test and post-test scores show a

Generated by TracDat a product of Nuventive.

09/15/2015 - Action #1
Questions 7, 8 and 17 are the questions
that students got WRONG most often
on the POST TEST: (these questions
were about contour maps, geologic
time, and sedimentary rocks). I have
thought of strategies for conveying this
material better in the future. For
example, one strategy would be to
spend more time on the topics in order
to clarify the complex vocabulary of
geology. Other strategies will also be to
provide more hands-on examples, and
perhaps add the SLO assessment
questions to the laboratory manual.
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or level 4 on the assessment.
Related Documents:
SLO-S2014 assessment Geol 34.docx

Results
significant improvement in student performance on the
test of their basic knowledge of the subject. At the
beginning of the semester, about 68% of the students
did not have “considerable” knowledge of the subject
matter (a score of 70% or more). At the end of the
semester, about 16% of the students had “extensive”
knowledge of the subject matter (a score of 85% or
more) and about 53% had “considerable” knowledge
(score of 70% or more). Even though the remaining
48% of the students did not achieve “considerable”
knowledge as we might have hoped, most of them
(about 1/3) went from the “little or no” knowledge
category (below 55%) to the “some” knowledge
category (more than 60%), showing improved
knowledge of the subject matter.” There wasn't as
much improvement overall as observed in other SLO
assessments of other general education Geology classes
because half of the students in this class were geology
majors, who brought a well-developed knowledge base
into the field laboratory class.
Since some students cannot improve by 20% or more
because they achieved a score of 80% or more on the
pre-test, their “potential gain” defined as ( Post Test
Score – Pre-Test Score ) / ( 100% - Pre-Test Score)
might be a better measure of student improvement than
their gain. In other words, the “potential gain” shows
the percentage of “wrong answers” on the pre-test that
became “right answers” on the post test. By this
measure, 42% of students showed no improvement (a
gain of less than or equal to 10%). This was mostly due
to the fact that the class was about half the class was
composed of geology majors who performed well on
the pretest.
The questions which students got wrong most often
were:
Pre-Test: Questions 9 and 16.
Post-test: Questions 7, 8 and 17. Questions 7, 8, and 17
had more correct answers on the pre-test, which
suggests that these concepts were not adequately
studied in the class, or perhaps the students were
confused by the terminology.
Overall, I was pleased by the results. They are
satisfactory for a student population with a wide range
of reading comprehension and test-taking skills, and
possessing a diversity of preparation for studying
science in an introductory, general education science
course. The results do not indicate a major need for
changes. However, I will improve instruction on
specific topics based on the results of the post-test.

Action & Follow-Up

Action Category:
Teaching Strategies
09/15/2015 - Action #2
Based on the data, I decided to
CHANGE THE ASSESSMENT next
time I conduct it:
Questions 1, 3, 4, 9, 13 and 19 are
questions that students got RIGHT most
often on the POST TEST in the
questions pertaining to faults, hazards
caused by the San Andreas fault, the
nature of ocean crust, geologic time,
rocks such as granite and sandstone. It
might be a good idea to ELIMINATE
these QUESTIONS because we appear
to be covering the material well, and
then substitute other more detailed
questions for areas that require
improvement such as topographic maps.
SOME NEW QUESTIONS WILL BE
ADDED so that the assessment covers
additional course material and/or probes
students’ understanding in more depth:
(additional topics for the new questions
include climate change and details from
the field trip).
Based on the data, I will rewrite the
questions to CHANGE THE
ASSESSMENT in order to better
diagnose students’ understanding of the
materials. The purpose will be to make
the questions clearer, with more
obvious correct answers to the
questions, Questions 7, 8 and 17 will be
rewritten to better assess the students’
understanding of the concepts.
I did rewrite some questions from the
previous SLO assessment of this basic
question examination, so that the results
of the assessment indicate learning has
occurred instead of simply measuring
whether the students have acquired
better test-taking skills.

Action Category:
SLO/PLO Assessment Process

Although the pre-test scores were overall high because
09/23/2014 6:36 PM
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many of the students are geology majors, I do not think
the test should be made more difficult. Since the class
is a general education class and is designed for nonscience majors to participate, I think the SLO
assessments should reflect a broad range of abilities of
a diverse background of students. The success of the
non-science majors in the class is reflected by the
overall 10 % improvement of scores from the pre-test to
the post-test.
Standard Met? :
Yes
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
Chuck Herzig

El Camino: Course SLOs (NSC) - Earth Sciences
(Geography, Geology, Oceanography) - ECC:
OCEA 10 - Introduction to Oceanography - SLO
#3 Nature of Science - Students can identify the
key elements of the scientific method in popular
accounts of scientific research in magazines,
newspapers, etc. (Created By El Camino: Course
SLOs (NSC) - Earth Sciences (Geography,
Geology, Oceanography))
Course SLO Assessment Cycle:
2013-14 (Spring 2014)
Input Date:
11/08/2013
Course SLO Status:
Active

Assessment Method Description:
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.
Assessment Method:
Exam/Test/Quiz
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.
Related Documents:
S14-SLO3-Sci-assessment.pdf

09/12/2014 - Overall Scores

09/12/2015 - The department paid for
the scantrons used to assess the SLO out
The data demonstrate that at the end of the course
of its own budget. The college should
students were better able to identify and distinguish
have a mechanism for funding the
between the different elements of the scientific method. assessment of SLOs.
Initially 85% of students’ scores fell in the range from
20% to 80%. By the end of the semester, 85% of
The item analysis of the scantrons was
students’ scores fell in the range from 40% to 100%,
done by hand, and this limited the
close to the goal of 80% of the students achieving 50% amount of data that we could
or better on the assessment. The average gain was
reasonably collect. We would like to get
9.5% and the average potential gain was 25% (see
training on how to do item analysis
below for a description of potential gain). However,
using scantron machines and to be
only about 25% of students achieved an 80% of above given access to machines that can do the
on the post-assessment, so there is some way to go to
item analysis. (Perhaps such scantron
meet this part of the standard (50% of students scoring machines are already available to us and
an 80% or above).
we are unaware of it.) Alternately,
perhaps we could send the scantrons to
The assessment requires students to make some fine
institutional research for analysis, and
distinctions. Lower scores might be explained by
they could give us the results.
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
Action Category:
like their English class at El Camino College.
Program/College Support
Comments about the data analysis of the overall scores:
When calculating the gain, we set all values less than
zero to zero. We’re assuming that the students learned
little and are guessing rather than that we’ve actually
harmed their understanding. Since some students’
scores cannot improve much because they achieved a
high score on the pre-assessment, their “potential gain”
defined as ( Post Test 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
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09/12/2015 - Simply practicing
distinguishing between the elements of
the scientific method – and getting
feedback – would probably help
improve student outcomes.
We will create an online practice
assessment that randomly draws from a
question pool. Students can use the
assessment to check their understanding
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with gain, potential gains less than zero were set to zero and get feedback.
(consider situations like the following: if a student got 8
out of 10 on the pre-assessment and 7 out of 10 on the
The online assessment could be a
post-assessment, then their potential gain is -50%!).
homework assignment. Students could
take it again and again to improve their
Responses to Individual Questions
score, encouraging them to work on the
concepts.
Students’ responses to all 10 questions were recorded
for a subset of the assessments from each section of
The online assessment might be used to
earth science and geography courses: 5 assessments per identify the students who are struggling
section in most sections. (A few instructors compiled
most and the topics that cause them the
the data for all of their students.) A subset was used
most confusion.
because of the time required to record and enter the
information by hand.
The statistics of the responses to individual questions
was compiled for all courses, and for the following
subgroups: geology courses, oceanography courses,
geography courses, physical geography courses, and
cultural geography courses. For the most part, the
statistics of the different subgroups are similar,
suggesting that students in all the department’s courses
struggle with similar misconceptions and
misunderstandings about the scientific method.
The discussion below is based on data from
oceanography courses.

Action Category:
Teaching Strategies
09/12/2014 - 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).
Action Category:
SLO/PLO Assessment Process

Explanations: Hypotheses vs. Theories
Pre-assessment scores on questions 2, 3, 5, 9, and 10
show that many students enter the course being able to
identify explanations (hypotheses and theories) fairly
well: about 70% or more on all questions except for 3.
However, students often had a harder time
distinguishing between hypotheses and theories. The
ability identify explanation and to distinguish between
them improved by the end of the semester: 80-90% of
students selected explanations (except for question 3),
and 2/3 or more selecting the best description of the
explanation for questions 5, 9, 10.
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
09/23/2014 6:36 PM
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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” (25% to 43%) and fewer selected
theory (49% to 40%) 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
(23% of students).
Observations vs. Theories
Questions 1, 6, and 8 describe observations. The most
common mistake was to select “theory” instead of
“observation,” suggesting that students are having
difficulty distinguishing between the evidence
(observations) and the explanation supported by the
evidence (the interpretation of the observations).
Student performance did improve on the post
assessment, but this is another area in which the largest
gains might be made.
Tests vs. Hypotheses
Students did a pretty good job identifying tests both on
the pre-assessment and post-assessment (questions 4
and 7). The most common mistake when answering
these questions on the post-assessment was to select
“hypothesis” instead of “test” (about 20% of students).
Summary of the Analysis of Responses to Individual
Questions
In short, the data suggest targeting 3 areas in which
students struggle the most:
•Distinguishing between hypotheses and
theories/conclusions
•Distinguishing between observations and the
conclusion supported by the observations
•Distinguishing between tests and hypotheses
We could have collected more data (and thus more
accurate data) about responses to individual questions if
we had the time and/or technology to examine more of
the assessments in detail. For example, the potential
gain calculations show that about 50% of students had
little or no gain. Identifying and targeting the
09/23/2014 6:36 PM
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misconceptions of these students would probably
produce the largest improvements in student outcomes.
Standard Met? :
No
Semester and Year Assessment Conducted:
2013-14 (Spring 2014)
Faculty Assessment Leader:
T. James Noyes
Faculty Contributing to Assessment:
Robin Bouse, Sara Di Fiori, Charles Dong, Joe
Holliday, Chuck Herzig
Related Documents:
S14-SLO3-Sci-data_analysis-Scores.pdf
S14-SLO3-Sci-data_analysisIndividual_Questions.pdf
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