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MICROELECTRONICS TECHNOLOGY (MT)

Annual Assessment Report

June 2022

SAC Assessment Contact(s):

Name e-mail

Dorina Cornea-Hasegan-MT SAC member, MT faculty

Marc Goodman-MT SAC Assessment Coach

dcorneah@pcc.edu

marc.goodman@pcc.edu

1. Which SAC do you represent?

Microelectronics Technology SAC/Shelton Fu- MT SAC Chair

2. Which outcome is reported here?  (Please provide the text of the outcome, and the

degrees/certificates to which it applies).

Troubleshooting electric circuits at the component level, applying to these degrees:

Associate Degree: Microelectronics Technology
Associate Degree: Microelectronics Technology: Automated Manufacturing
Associate Degree: Microelectronics Technology: Solar Voltaic Manufacturing
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3. Please share how this outcome was assessed to help us understand your process for

assessment.  Please attach a rubric, sample score sheet, or other assessment tool.

This year assessment was based on a previous project, reused this time in a newly designed and approved
course- MT 113A. The course is based on some sections of the original MT 113, and it was offered for the
first time in spring of 2022. The reason for the curriculum change is on one hand the intention of a full
articulation between a new Mechatronics Certificate and the MT AAS degree, and on the other a better focus
of the course content on troubleshooting electrical circuits at the component level.

In the new MT 113A course, the students continue learning about and practice on various troubleshooting
techniques and strategies.
The assessment consisted in working in person, for two lab sessions (over two weeks) in the electronics lab,
on the DC Power Supply Making and Troubleshooting Project. The block diagram and the schematic
shown below were at the center of the project. The project was done on four steps, each corresponding with
one area of assessment. These steps/areas of assessment are listed and detailed in the table following the
schematic below.

The Block Diagram of the DC Power Supply (provided to students)

Component Schematic of the DC Power Supply (provided to students)
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Areas of Assessment and Grading Rubric for the “DC Power Supply Making and Troubleshooting” Project

Areas of Assessment (I, II, III, IV) Related Questions Asked or Steps
Taken

Assessment Rubric and Scores

Confident, clear
articulation,

quick diagnosing
of the circuit-

problem, proper
use of test

equipment and
accurate

interpretation of
the

measurements

Hesitation,
diagnoses the
circuit with a

some
guidance,

hesitation in
using the test
equipment;

eventually the
student
recovers

Not capable to
give a correct
answer or to

show the correct
handling of the
test equipment,

not able to
proper diagnose

the circuit,
braking the

safety rules in
place

I Schematic interpretation ● What is the function of
this entire schematic,
and of each block,
describe it starting from
the input moving to the
output?

● What is the expected
output voltage of each
block in the general
diagram?

2/2 1/2 0/2

II Building and testing a power
supply prototype on the

breadboard

● Place the components
on the breadboard
according to the
schematic.

● Using the appropriate
equipment run a test for
proper functioning of
each block of the
diagram.

2/2 1.5/2 0/2

III Assemble and solder all
components on the printed
circuit board, use the test
equipment to test the power
supply by following the
adequate safety protocols

● Transfer all the
components once
assembled from the
breadboard to the
printed circuit board,
solder the based on the
“through hole”
soldering standards

2/2 1.5/2 0/
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● Using the appropriate
test tool, measure the
voltage at point A, B,
C, etc.…

● Was the project
finalized?

● Was the safety protocol
followed step by step?

IV*Troubleshooting/Diagnosing
-the act of identifying a
faulty component from the
unexpected symptoms
noticed in the circuit, i. e.
unexpected tested output
(See examples below)

● If this is the voltage
measured at this point in the
circuit, what is the most
likely problem with the
circuit?

● Why is this voltage tested at
point A looking like this
instead of looking like that?

● Is the safety protocol
respected at all times?

4/4 3/4
(sub-benchm
ark, only for

the
troubleshooti

ng step)

0/4

TOTAL 10/10
(Max score)

7/10
(Benchmark)
predictor of

good
preparation for
system troubles
hooting -second

year classes

<7

IV* Examples of Troubleshooting/Diagnosing Scenarios

Example A: Measure the output voltage at point E? Is it what you
expected to measure? If it is not, what is the most likely problem
with the circuit? If it is, then a what would be the most likely
problem with the circuit that would make that output be like the red
signal below, instead of the blue/expected output?

The succesful student is expected to first
explain which of the 4 blocks in the
diagram above would most likely contain the
fault, and why?
Once the block is properly identified, the
next step is to identify through a series of
appropriate measurements which is the most
likely faulty componenet within the
suspected block.
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Example B: If the 2200uF capacitor from the DC power supply
looks like the one in the immage below, what is the expected
voltage probed at point E?

The succesful student is expected to first
explain what is the function of the
capacitor in the circuit, and to measure
with the oscilloscope the output voltage
at E (for the obvious case when the
capacitor is in perfect condition). Then
the student should recognize the “leaky
capacitor” in the picture and talk about
the impact it would have in the ripple
voltage at E, i.e. an increase in the ripple
voltage.

4. Please include information about your benchmark (the score that indicates successful

attainment of the outcome), and how it was determined.

Overall (all four areas) assessment benchmark: 7 out of 10, defined as a predictor of student
preparation for the next level of troubleshooting, at the system level, learned in the second-year
process equipment classes and later on the job.

1) The max score on the test is 10. The benchmark is 7 (out of 10). In order to meet the
outcome measured (M) the student assessed needs to earn a score of 7 or above. This
benchmark was established based on this rationale: all 4 steps of the assessment described
above, are corelated to various aspects of the complex troubleshooting process of a DC
power supply. However, the diagnosing of the failure in the circuit has the most difficult
aspect of the troubleshooting process, therefore in the assessment it has the highest weight, 4
out of the total of 10. Meeting this benchmark is a good predictor that the student will
perform well in the second-year classes when the curriculum focuses on system
troubleshooting and also later on the job.

A “sub benchmark” was used, for the Troubleshooting/Diagnosis, which is 3 out of 4. The student
with a score of 2 or less on this step will not meet the benchmark on this step and that is a predictor
that the student will not perform well in the second-year classes and later on the job.

The partial scores over the four steps of the assessment plus the two benchmarks (in red) are:
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I
Schematic
Interpreta
tion
(2p/10p)

II
Building and testing a
prototype on the
breadboard (2p/10p)

III Assemble and solder
all components on the
printed circuit board;
test the power supply
(2p/10p)

IV
Troubleshooting
(4p/10p)
(Benchmark 3)

TOTAL(10p)
(Overall
Benchmark 7)

5. Please provide data collected in the assessment of this outcome (including score

distribution and percent of students meeting benchmark).  Summarize your findings in

the box below. Attach supplemental information or appendices. For this report, please

do not include student identifying information, but you can assign an arbitrary

identifier, especially if you wish to reference individual scores in your discussion.  
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This year assessment was based on a reused project, which was included and done as part of a newly design
course and performed in different circumstances compared to the previous two years (i.e. in person, hand on, in
the lab on campus). As a result, a comparison of these results with the last two years would be of low accuracy,
since so many too many changes have occurred between on assessment and the next. However, an attempt to
data analysis over the last two years will be made in the following sections of this report.

2022 Assessments Statistics
Number of students assessed 10, spring term 2022, in the MT 113A new course. This is a small size sample, and
that affects the reliability of the assessment's results. Generally, a small sample size leads to a higher variability,
which may lead to bias. 

The maximum score was 9/10, the average score was 7.1/10, the minimum was 4/10.

Out of the 10 students assessed in spring 2022, 7 were successful in attaining the outcome (M=meet), 3 were not
(NOT=no meet). The percent of students who met the benchmark of 7 and therefore who attained the
troubleshooting outcome is 70%.

The table below illustrates the brake down scores per student and also per area of assessment. The
non-successful students are highlighted in yellow in the table below.

Student
Schematic
Interpretation

Prebuilt
Prototype,

Assemble,
Test

Troubleshooting
/4p (Benchmark 3)

TOTAL/10p
(Benchmark 7)
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(Benchmark 2) Test
(Benchmark 2)

(Benchma
rk 2)

1 2 2 1 4 9 M
2 1 2 1 2 6 NOT
3 1 1 2 4 8 M
4 2 2 1 3 8 M
5 1 1 1 1 4 NOT
6 1 2 2 4 8 M
7 2 1 1 1 5 NOT
8 2 1 1 3 7 M
9 2 2 2 3 8 M
10 2 2 2 3 9 M

6. Please discuss your overall findings regarding student learning. (What did you learn from

this assessment? Were there any surprises? Do the data make sense? How do the data

relate to student learning?)

Referring to the table of scores included in section 5:

1. It is noticeable that the students who did not meet the benchmark (marked in red) received low
scores in each of the four areas of the assessment.

2. These are the students who demonstrated a poor overall performance in the course, even prior
to being assessed. An evident correlation between the final grade in the class and not meeting
the bench mark is revealed by the assessment.

3. Only 3 of the total of 10 assessed students received a full score in the “Troubleshooting” area.
This is not very surprising since the component-troubleshooting is really a skill that is
developed in time, through a lot of practice. The “Making of the DC Power Supply” used in
the MT 113A course is a good project in helping students develop those skills, when done in
the “hand-on” format as it was this year: through the soldering process there are plenty of
opportunities for errors that will lead to an unexpected output. Each of these unplanned errors
become great troubleshooting lessons/scenarios, despite the fact that they are not necessarily
included in the assessment. What is truly valuable in this context is the experience that the
students are building up, the exposure and deciphering of the “unexpected”.

4. This year success rate was 70% (10 students assessed) compared to  73% (15 students
assessed) last year. The 2022 assessment was done in the lab, on campus, while the 2021
assessment was done remotely. The relevance of the 70% will be enhanced by future
assessment based on the same project, included in the same course-MT 113A and administered
in the same way.
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7. Please reflect on the entire project and share how your CTE SAC will use the results to

improve student mastery of this outcome. Are there changes that need to be made to

improve teaching and/or learning?

Troubleshooting electric circuits at the component level was and is an outcome found at the center of
the MT SAC’s attention and preoccupation. This is a skill directly related to their critical thinking,
attention to detail, proficiency in using the test equipment. All these skills branching out of
“troubleshooting” are acquired in time, through a lot of practice. The 70% of students meeting the
outcome is not alarming, as these students will continue improving on the same set of skills and build
up on this foundation during the second year MT studies. This percentage seems to be a little lower
than the average over the past 5 years, which was around 75%.

Comparing the results of this year assessment with the ones of the past years, is not relevant due to the
following reasons:

a. The course based on which the assessment was done is new, with new content and teaching
approach.

b. The project used in the assessment was done under different circumstances compared to the
last two years, the student performance was assessed based on four slightly different steps than
before.

c. The sample size this year was the lowest of all times, having only 10 students assessed. The
fewer subjects used in the statistical data analysis, the more variation, less precision in our
results.

The 2022 assessment and the project used this year will become the reference for future assessments as
no variables are expected to be affecting the measurements from now on: the new course MT 113A
will stay in place, the project will be reused in the assessment process, the in-person labs are expected
to continue over in the future, replacing forever the remote labs.

8. What changes do you plan to make to your assessment of this outcome in the future?

There were many curriculum and teaching strategies changes implemented in 2022 by the MT SAC. I
think it is fair to assume that the MT SAC will be using for future reference the 70% success rate in
2022 instead of the the average of 75% over the last 4 years. New directions bring a natural “break
free” from the past. It is very likely that the same assessment that was used in 2022 and described in
this report will be reused in the future.

This year’s assessment and measurements will have a direct impact on teaching approach of the new
electronic courses. Let’s share just two examples:
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● the fact that only 6 out of 10 subjects reached the level of 2 on “Schematic Interpretation” need
to incorporate in the instruction more complex schematics with direct applicability, just like the
schematic of the DC Power Supply.

● 5 out of 10 students were able to build the DC power supply prototype versus 4 who were able to
do the final assemble on the printed circuit board demonstrates that they are less skilled at
soldering and testing a “built circuit” � need to incorporate in the instruction a more consistent
use of the multimeter and oscilloscope, at the component level and at the block diagram level,
during the lab meetings more instructor demos will be done and mor student practice should take
place.

Has the outcome been assessed before? (If not, skip this question).

9. Were any modifications to instruction implemented between the prior assessment and

this one? How did the assessment methods and results compare with the prior

assessment?

Being based on a newly developed, approved and offered course this year, MT 113A, the 2022
assessment will become the reference for future assessments as no variables are expected to be affecting
the measurements from now on: the new course MT 113A will stay in place, the project will be reused
in the assessment process, the in-person labs are expected to continue over in the future, replacing
hopefully forever the remote labs. The measurements of this year will become the base-reference for the
next few years.
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To help us understand your SAC’s overall processes, please complete these additional

questions.

1. Was the SAC able to include Part-Time (PT) and Full-Time (FT) faculty for this

assessment? If PT faculty did not participate, please explain any barriers that might

account for this fact.

Due to the fact that MT 113A was taught for the first time in spring of 2022 and due to the
particular MT class schedule, PT were not included in this assessment. It is expected that even
moving forward, inly full-time instructors will be teaching this course and therefore will be involved
in the assessment process.

2. How do you plan to share this information with all members of your SAC?

As done in the past, this 2022 assessment report will be shared and discussed in the next SAC meeting,
expected to take place in September.

3. Are there any areas that you might want help with from your CTE coach? Please let us

know.

The current report was written in great majority based on the close guidance through past years of the
MT coach, Marc Goodman. Thank you again, Marc, for your priceless mentorship and patience.

4. Is there anything else you would like to share with us? Please let us know.
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