
Assessment: Assessment Unit Four Column
Fall 2017

El Camino: PLOs (MATH) - Developmental Math

PLOs Assessment Method
Description Results Actions

PLO Status: Active
Standard and Rubric: The
expectation is that 70% will score a 2
(satisfactory) or 3 (excellent).  The
rubric is 1 - unsatisfactory, little or
no understanding, 2 - satisfactory,
good understanding, 3 - excellent,
excellent understanding

Faculty Assessment Leader: Susan Taylor
Faculty Contributing to Assessment: All faculty teaching
developmental courses
Courses Associated with PLO Assessment: Math 23, Math
40, Math 60, Math 67, and Math 73

Action: Use more graphical and
visual methods to solve problems.
Often when the primary lesson
does not involve graphs or visuals,
these can be used to supplement
and enrich the understanding of
the primary lesson.  For example,
when the goal is to solve and
equation such as 2 – x^2=1, the
graph of a corresponding function
such as y = 2 - x^2 graph can be
used to illustrate.  Also, in terms
of methods, several comments
from instructors mentioned the
use of student activities to engage
students more.  Other comments
referenced applications.
(02/12/2014)
Action Category: Teaching
Strategies

Semester of Current Assessment: 2013-14 (Fall 2013)
Standard Met: Standard Met
There were 2733 students in five courses who were
assessed.  Of those 44% scored excellent, 35% scored
excellent or satisfactory.  So 79% scored excellent or
satisfactory, which exceeds the target of 70% (2/12/14)
(02/12/2014)

Exam/Test/Quiz - The program-level
assessment is based on the course-
level assessments.  Each course used
a quiz appropriate to the course
content to assess PLO#3.

Action: We cannot give definitive
program actions at this time
because it is unclear what will
happen to the entire program
under AB 705. What is clear is that
whatever configuration of courses
we develop, this skill of visual
interpretation of mathematical

Semester of Current Assessment: 2017-18 (Fall 2017)
Standard Met: Standard Met
There were eight course that were assessed. The rates of
success varied from 65.5% to 80% with an average of 72.1%.
That means as a program we have met the standard. The
standard deviation of the success rates was 4.7% which
clearly indicates that not all of the courses met the
standards.

Exam/Test/Quiz - Each course chose
a problem that had a scenario in
which the student had a graphical
representation of some topic in the
content area of the class and
answered question(s) based on the
graph. The assessment was given as
part of a quiz or embedded in a

PLO Assessment Cycle: 2017-18 (Fall
2017)

PLO #3 Visual and Graphical
Methods - A student completing Pre-
Collegiate Mathematics will use visual
and graphical methods to represent
and analyze information and to solve
problems.
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PLOs Assessment Method
Description Results Actions

Standard and Rubric: The
expectation is that 70% will score a 2
(satisfactory) or 3 (excellent).  The
rubric is 1 - unsatisfactory, little or
no understanding, 2 - satisfactory,
good understanding, 3 - excellent,
excellent understanding

Faculty Assessment Leader: Susan Bickford
Faculty Contributing to Assessment: All faculty on
Committee D
Courses Associated with PLO Assessment: Math 12, Math
23, Math 37, Math 40, Math 60, Math 67, Math 73, Math
80

concepts needs to be deliberately
included in the course work so
that it becomes a permanent part
of the quantitative knowledge
that our students take from our
coursework into their lives.
(04/03/2018)
Action Category: Curriculum
Changes

Across the course assessments guided practice was a
significant tool in the courses that were successful.
Attendance and homework completion was a significant
factor in the courses that did not meet the standard to the
rate desired.
  This report is being written on the advent of AB 705 which
will change the way developmental math is handled. For
many schools it will be the end of developmental math as it
has been traditionally configured. El Camino has not made
any decisions about how our coursework will be configured.
Never the less it is clear that the skill of visual interpretation
of mathematical concepts is an important one across the
curriculum and needs to be deliberately and consistently
incorporated into our coursework.
 (03/26/2018)

stand alone item.
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Assessment: Assessment Unit Four Column
Fall 2017

El Camino: PLOs (MATH) - Math (Math and Science Majors)

PLOs Assessment Method
Description Results Actions

PLO Status: Active

Standard and Rubric: Based on the
Standards and Rubric below, it is
anticipated that 65% of the students
will score 1 or 2 on PLO #4 Construct
Proofs in the STEM courses:

1-Excellent (Strong understanding of
concept and strong computational
skill)
2-Satisfactory (Medium
understanding of concept and
medium computational skill)
3-Unsatisfactory (Weak
understanding of concept and weak
computational skill)

Note: A student is successful at

Action: In order to increase the
overall success rate in STEM
courses, we recommend adding a
unit to Math 170 to help
strengthen student learning of
basic trig concepts.  (05/30/2018)

Follow-Up: As of 2018, we still do
not have a 4 unit Trigonometry
course. We still explore the idea at
the committee meetings and in
conversation with the curriculum
committee. CM1 still feels that an
extra unit can make a big
difference- not just in expanding
the curriculum in Math 170 but
will help scaffold stronger
preparation for future stem
coursework in Math 180/190.
Instructors consistently report a
need for students to have
stronger trigonometry
preparation. (03/04/2018)

Action Category: Curriculum
Changes

Semester of Current Assessment: 2013-14 (Fall 2013)
Standard Met: Standard Met
REPORTING Assessment Data:  1= Excellent

2=Satisfactory   3=Unsatisfactory
Math 170:  33 score 1's (50.0%), 6  score 2's (9.1%),
27  score 3's (40.1%) = 66 students;
Math 180: 90 score 1's(44.6%);  63 score 2's (31.2%); 49
score 3's (24.2%)=202 students;
Math 190: 124 score 1's (54.6%); 55 score 2's
(24.3%); 48 score 3's (21.1%)=227 students;
Math 191:  84  score 1's(45.9%); 63 score 2's(34.4%); 36
score 3's (19.7%)=183 students;
Math 210: 29  score 1's(53.7%); 18 score 2's (33.3%);

7 score 3's (13.0%)=54 students;
Math 220: 35  score 1's(53.0%); 23 score 2's
(34.9%); 8 score 3's(12.1%)=66 students;
Math 270: 39  score 1's(55.7%); 12 score 2's
(17.2%);19 score 3's (27.1%)=70 students;
Total CM1 students:  434  score 1's (50.0%); 240
score 2's (27.6%); 194 score 3's (22.4%)= 868.

About 77.6% of the students performed at the Excellent or
Satisfactory level.  So we have met our standard target at
65%.  The only course that differed significantly from this
percentage was Math 170 at 59.1%.  This is the first course
in the STEM sequence, so it’s not surprising that students
have a hard time adjusting to the rigors of a STEM course.

Here are some suggestions of improvements for higher

Exam/Test/Quiz - A different
problem related to proofs was given
in each of the CM1 classes.  This PLO
was linked to our old SLO number
system:  Math 170 - SLO #3,  Math
180 - SLO #7,  Math 190 - SLO #6,
Math 191 - SLO #3, Math 210 - SLO
#1 and SLO #5, Math 220 - SLO #3,
Math 270 - SLO #4.  We will be using
our new SLO/PLO system starting
Fall 2014.

PLO Assessment Cycle: 2017-18 (Fall
2017), 2021-22 (Fall 2021)

PLO #4 Proofs - Students will analyze
and construct proofs relevant to the
course concepts and content.
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PLOs Assessment Method
Description Results Actions

mastering Program Level SLO #4 if
the student earns a score of 1 or 2. If
a student earns a score of 3, the
student is not successful at this PLO.

Faculty Assessment Leader: Arkadiy Sheynshteyn and Greg
Fry
Faculty Contributing to Assessment: Michael Bateman, Jill
Evensizer, Greg Fry, Ashod Minasian, Kris Numrich and all
faculty who teach CM1 courses.
Courses Associated with PLO Assessment: Math 170, Math
180, Math 190, Math 191, Math 210, Math 220 and Math
270.
Related Documents:
CM1-S13-PLO-4.doc

student success in constructing proofs:
1. Many instructors are suggesting that we should introduce
more practice problems and examples on proofs to
supplement the textbooks. Some instructors are already
creating extra handouts for students to use as additional
resource.
2.  Also, increasingly more instructors are taking advantage
of online resources like videos and online homework.
 (02/01/2014)

Action: For future assessments of
student understanding of
mathematical proofs, we hope to
diversify the assessment of PLO 4
with a different variety of
problems to get a broader
perspective of their
understanding. For instance we
may specifically assess
understanding of a different
theorem in Math 190 or a
different major theorem in Math
220 such as the Divergence
theorem. We wish to see if the
success rates adjust. (03/04/2020)
Action Category: SLO/PLO
Assessment Process

Semester of Current Assessment: 2017-18 (Fall 2017)
Standard Met: Standard Met
OVERALL: Total 1186 students assessed. We tally all the
results as follows:

Score 3 - 508 students (42.8%)
Score 2 - 344 students (28.2%)
Score 1 - 215 students (18.1%)
Score 0 - 129 students (10.9%)

Success Rate: 70.99% (Thus meeting our success rate goal).

We saw a collective success rate of 71% among all CM1
classes assessed for PLO 4. Overall we are quite pleased
with the result and continue to explore ways to help our
STEM students succeed. The overarching focus of the PLO is
to expose students to abstract ways of thinking - in
particular related to mathematical proof. Knowing how to
justify challenging ideas mathematically is an important goal
for our STEM coursework.

Exam/Test/Quiz - Our PLO #4
assessment for Fall 2017 focuses on
mathematical proof and developing
student mathematical reasoning.

Assessment summary (specifics
found in the SLO reports for Fall
2017)

Math 170 - We assessed students'
abilities to prove trigonometric
identities.
Math 180 - Students were assessed
on their ability to use mathematical
induction.
Math 190 - We assessed student's
ability to use the Intermediate Value
Theorem.
Math 191 - The SLO verifies
students' ability to find the interval
of convergence of a power series
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PLOs Assessment Method
Description Results Actions

Standard and Rubric: SLO Rubric for
PLO 4:

Score of 3 - Student demonstrates
strong understanding of the concept
and is capable of constructing the
appropriate mathematical
arguments.
Score of 2 - Student demonstrates
most understanding of the problem -
perhaps a few minor mistakes are
made. The general argument is
sound and the conclusions made are
correct.
Score of 1 - Student makes several
errors in constructing the proof /
argument necessary. Perhaps the
overall understanding of the concept
is shaky and makes false claims /
statements in effort to solve the
problem.
Score of 0 - Hardly anything is
presented.

We set a goal of achieving a 70%
success rate (that is, at least 70% of
students attain a score of 2 or 3 on

Faculty Assessment Leader: Z Marks

Whether it was looking at the behavior of sequences and
series in calculus or writing proofs by induction, our
students in the STEM coursework get exposed to a variety
of techniques of mathematical proof that will be essential
to success in technical fields - in particular in coursework
once they transfer to their respective 4 year institutions.

We look toward assessing students with more challenging
and involved problems. Especially for our discrete math
students and higher level STEM coursework, we continue to
push for stronger mathematical maturity and training
students to think abstractly.
 (02/21/2018)

and justify convergence behavior at
the endpoints.
Math 210 - For the discrete math
class (which focuses heavily on
mathematical proof), the SLO
assesses students ability to construct
mathematical proof of a basic
theorem.
Math 220 - The SLO verifies student
understanding of the Green's
Theorem.
Math 270 - Students are asked to
verify properties of vector spaces.
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PLOs Assessment Method
Description Results Actions

their respective assessments).
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