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I. Educational & Professional 
Background 

 

II. Individualized Learning Plan    

  

Individualized Learning Plan (ILP) Submission Form 

 

Candidate’s Name Radu Bunea 

Dean’s or Director’s 
Name 

Dr. Lisa Macon 

 

Candidate Context 

Attach Educational & Professional Background (Brief Resume) to ILP: 

 

 

Professional Strengths: 

The motivation to learn can be positively affected by the environment and the relationship between the teacher and student. The 
students are more motivated upon realization that what they learn in the classroom has value and it will help them achieve their 
educational and professional goals. Structured interaction between the teacher and the students is one of the most important 
factors in promoting learning. One of the first steps is to learn the students’ first name and then try to engage them to learn 
together. I value the diversity of every student, and I like, throughout the semester, to get to know my students’ backgrounds, 
interests, strengths, and needs. Classroom assessments that engage students to work in teams will ensure that the students learn to 
cooperate effectively. I incorporate a variety of teaching strategies into my instruction, so that students remain interested in the 
subject matter by addressing the visual, auditory, and kinesthetic learning styles.  

Active learning is more effective than passive learning because students learn more and better by becoming actively involved in the 
learning process. This happens when students invest both physical and mental energies in activities that are meaningful to what 
they learn. One way to achieve this is to have the students explain what they just learned to their peers in a group environment and 
receive feedback. I believe that students learn best when they can feel proficient in their own learning. I give my students many 
opportunities to share answers, ideas and participate in learner-centered activities and inquiry based.  
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I like to stay up to date in my field, in order to make sure that on top of the principles, the students receive information on current 
developments and industry trends. In addition, I am open to new ideas and acquiring new skills, which would help me, increase the 
performance and the quality of the teaching in the class environment. 

Philosophy of Teaching, Counseling or Librarianship: 

   My philosophy of teaching is focused on fostering a few important skills in the students, such as the ability to apply critical thinking 
to problem solving, the ability to learn on their own and to not back down from new challenges. In addition, the ability to think and 
see the big picture as well as the details concurrently, and the ability to communicate at the level required by the college and 
industry. 

   I believe that students learn and assimilate more if they are engaged in activities that are relevant to their current and future 
professional goals. The integration of modern technology into both teaching and learning activities help the students stay motivated 
and enhance their motivation in regards to the subject taught.  Using community networks and consulting with the industry helps 
achieve a more pragmatic approach to my teaching by making correlations with the current needs in the job field. 

   A common pitfall for the students is learning to apply or transfer previous knowledge and skills to new contexts. This is because 
most learning is context bound and as a result, only a small percentage of the students are capable of applying the knowledge from 
one context to another. In order to increase this percentage, as an instructor, I have to teach transfer. The students have a chance 
to observe the difference between general and specific. Examples will be provided that illustrate both cases. Similarities and 
differences will be explained and the students will be challenged to identify and then recreate similar scenarios. One example is the 
fact that light travels in a straight line; however, there are methods to change its propagation behavior using fiber optics or a system 
of lenses and mirrors. 

   New information can be acquired and retained only if it has a meaningful connection to prior knowledge. These connections will 
help the students “anchor” new information in their long-term memory and then it can be easily accessed when needed. One way 
to achieve this is to use interactive lectures that address all types of students (visual, auditory, and kinesthetic learning styles). The 
lectures should include, besides principles and theories, examples, illustrations, drawings, videos, analogies, real life applications, 
and physical demonstrations. One example of prior knowledge can be observed in the student transition of the level of difficulty and 
the requirement to access this knowledge from the “Photonics” class, to the “Fiber Optics” class, to the “Electro-Optical devices” 
class, and culminating with the “Lasers” class. 

   A balance between the levels of intellectual challenge and instructional support must be implemented by the instructor. One 
method of implementing this is “scaffolding.” A different approach of teaching must be done for the students in the first year versus 
the students from the second, third, or fourth years. The first category will require a stronger and larger structure and support 
because of a weaker foundation in the subject matter. The later categories of students require less structure and direction and they 
will benefit more from increased autonomy and responsibility. For example, a student from “EET 1214C Intro to Engineering 
Technology” requires a systematic direction in implementing a laboratory procedure with directions about what could go wrong and 
what is needed for completing the laboratory experiment. In comparison, a student from the “EET 2365C Wireless and Data 
Communication” requires less structure and guiding, however, the emphasis will be put in understanding how the lab works and 
which troubleshooting techniques are required based on the circuit requirements. Furthermore, a student in “ETS 4216C 
Geometrical and Wave Optics” will be provided with a succinct laboratory procedure and the expectation is that he/she can gather 
the components, assemble the experimental setup, perform the experiment, gather the data, as well as analyze and interpret the 
results in the laboratory report.    

   A great amount of time and effort is required from the students to master a specific topic or a hands-on skill. Each student is 
different and as a result the time allocated will vary, however, the emphasis I make to them is that the time spent in class alone will 
not be suffice. Besides the time spent at home, based on their schedules, time in the open lab should be scheduled as well. This will 
give them a chance to practice more, outside of the classroom, the skills required to master the subject. I encourage discussion in 
the groups where the students share which methods they used for studying and the amount of time-required understanding a 
specific topic. This is done for two main reasons, to understand how much time needs to be allocated and to adopt a different 
studying strategy if their current one does not work. 
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   The methods used by the students to study and learn are influenced by the ways in which they are assessed and evaluated. As 
faculty, the goal should not be to “teach to the test,” instead the focus should be the comprehension of the subject overall. In 
addition, this will help the students in their future classes, where the knowledge acquired will provide the building blocks for new 
knowledge. In order to help the students, focus their attention in studying and improve learning, the test questions must be created 
with the kind of thinking and learning we wish to promote. The students must be given the opportunities to practice answering 
similar questions with the ones that will be used in the exam. If the activity takes place in a group environment, then it will be more 
beneficial due to the corrective feedback provided by the peers. 

   The performance of the students in the class is done using assessments for the course outcomes as well as analyzing the overall 
performance on assignments, laboratory reports, and exams. All of them should be graded in a timely manner and feedback should 
be promptly provided. Projects and hands-on exercises are done to encourage working in groups. Regular feedback, provided to the 
students, ensures that both their attention and their energy are concentrated on the right path. It can also serve as a motivating 
form of interaction between the instructor and the student. In the end, the students will be able to provide themselves with 
corrective feedback. The students are asked to write down the “muddiest point” from the lecture or the laboratory procedure and I 
respond to the most common “muddy points” in the next class. If it is a common concern, which usually occurs during the hands-on 
portion of the class, the answer to these “muddy points” will be given immediately. 

   As an instructor, is important to be reflective in regards to teaching and realize that it is not just imparting knowledge and facts. It 
is more than that and involves a process of preparing and facilitating the student's progression to self-learning and self-acquiring the 
information. Paying attention to the feedback provided by the students and fellow colleagues, in the long run, will help improve the 
quality of teaching experience in the classroom environment. It is a win-win situation, for both the students and the instructor. In 
addition, one of the objectives of any course is to enable the students to look at the subject matter in an objective manner and to 
make the connections to other topics that relate to life and the world in general. 

 

    

Faculty Learning Outcome & Implementation Plan #1:  Action Research Project  

Needs Assessment for Faculty Learning Outcome #1 Action Research Project: 

In the ETS 1210C Intro to Photonics course, the students have difficulties understanding and applying the sign convention for both 
the mirrors and the lenses. First type of confusion occurs when it is time to associate the symbols (CX, CV, DCX, DCV, PCX, and PCV) 
with the appropriate drawings. Second type of confusion has to do with the use of sign convention for each optical surface with 
respect to light propagation direction. Last but not least, the fact that both the mirrors and lenses share the same formulas is the 
main contributing factor to the errors made by the students.  

 

Faculty Learning Outcome (FLO) and Research Question(s) (RQ):  

 

FLO: Devise a problem based learning activity that will improve students’ ability to identify the mathematical difference between 
the lenses and mirrors. 

RQ: Will using a problem based learning activity improve students’ ability to identify the mathematical difference between the 
lenses and mirrors? 

Essential Competencies Addressed: 
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Assessment 

 Design and employ a variety of assessment measures and techniques, both formative and summative (classroom 
assessment techniques, authentic assessments, exams, laboratory reports) 

 Design activities to help students refine their abilities to self-assess their learning 

 Align formative and summative assessments with learning activities and outcomes 

Learning-centered Teaching Practice 

 Employ strategies that guide students to become more active learners (e.g., engaging lectures, discussion, problem-based 
learning, inquire-based learning, etc.)  

 Incorporate concrete, real-life situations into learning activities 

 Employ methods that develop student understanding of disciplined thinking, practice, and procedures 

Scholarship of Teaching and Learning 

 Build upon the work of others (consult experts, colleagues, self, students) 

 Be open to constructive critique (by both colleagues and students) 

 Demonstrate use of current teaching and learning theory & practice 

 Produce professional scholarly work (action research or traditional research) related to teaching and learning, that meets 
the Valencia Standards of Scholarship 

 Collect evidence of the relationship of SoTL to improved teaching and learning 

 Demonstrate use of current teaching and learning theory & practice 

 Make professional scholarly work public to college and broader audiences through Valencia’s research repository and other 
means 

Proposed Research Design Plan: 

Conditions: The scope of the action research plan will be limited to one section of the course ETS 1210C Intro to Photonics and the 
module will be “Basic Geometrical Optics.” The FLO will be implemented in the summer of 2017 and the results will be compiled in 
the fall of 2017. 

Products/Evidence of Learning: 

The “Enhanced Active Reading” activity consists of students who research the internet for extra information on the assigned topics 
(after a reading assignment). The students then create a summary, which will be used in a class discussion, and as a result will lead 
to an improved coverage of the subject.  

The “Laboratory Procedures 101” consists of discussion among the group members (4 students) regarding the laboratory 
instructions provided; this discussion occurs before and after the end of the procedure. Any difficulties and/or ambiguities in the 
procedure/required results will be recorded; the students then provide comments and recommendations.  

The “Layman’s Way” was designed to help the students translate the topics covered in class into their own words. The outcome of 
this technique is for the student to be able to explain the subjects presented in the class (by the instructor) to their fellow group 
members. 

Sources and Insights:  
 
Student Perspective 
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The concepts regarding the lenses and mirrors seem to be easy and straightforward on the first look, but students have difficulties 
in the third exam of the semester, when the assessment for this portion of the course occurs. Overall, this can have a negative 
impact on their final grade, and the percentage can vary, sometimes, within a half to a full letter grade. When questioned, upon 
receiving their exam back, the students provide answers like “I thought I understood it,” “I was under the impression that it was a 
lens, not a mirror,” and “Because the same equation applies to both, sometimes it gets very confusing”. 
 
Colleague Perspective 
In conversation with Prof. Ali Notash, which used to teach this class in the past, I have realized that the two most common trends 
that influence the success of the students’ understanding are the optical principles for the lenses and mirrors as well as the 
mathematical skills required regarding the application of these principles. There are small variations, based on the semester, 
student body, and the time of the day when the class is taught, but overall the percentage is high enough to produce a negative 
effect in the overall class success. 
 
Expert Perspective 
Studies have shown that students have learning difficulties with lenses and mirrors in geometric optics (Galili, 1996; Galili, Bendall, 
& Goldberg, 1993; Galili & Hazan, 2000; Goldberg & Bendall, 1993; Goldberg & MacDermott, 1987). Galili, Bendall and Goldberg 
(1993) carried out a detailed research to investigate the knowledge about image formation of students in geometric optics. The 
twenty-seven students enrolled in a section of an activity-based physics course. The following topics were discussed in that class: 
light and illumination, shadows and pinhole patterns of light, reflection and image formation by plane mirrors, refraction and 
distortion of objects viewed through transparent materials and image formation by converging lenses. Afterwards, students were 
interviewed individually after they completed a unit. The findings showed that students had incomplete formal understanding of the 
process of image formation. The diagrams of students about image formation by a converging lens were incomplete 
representations. It was concluded that alternative instructional strategies and/or more instructional time might be needed to help 
students achieve a formal understanding of image formation. To overcome these learning difficulties, new learning material and 
active learning environments should be developed. Active learning environments for students occur in an activity, in a group, in 
pairs, or alone. Students review and reflect upon the activity, and the teacher acts as a facilitator to encourage the students to apply 
their learning to their own situation. Research indicates students, who are actively involved in their learning tasks, enhance their 
retention of concepts and ensure better acquisition of scientific concepts than traditional instruction. Designing an inquiry learning 
environment around how an optical system forms images may be an ideal method to overcome learning difficulties relating to 
optics’ concepts (Tuan, Chin,Tsai & Cheng, 2005). 
When light is incident at an interface—the geometrical plane that separates one optical medium from another—it will be partly 
reflected and partly transmitted. Figure below, shows a three-dimensional view of light incident on a partially reflecting surface 
(interface), being reflected there (according to the law of reflection) and refracted into the second medium. The bending of light 
rays at an interface between two optical media is called refraction. 

 
Figure 1 Light Reflection - Refraction 
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A lens is made up of a transparent refracting medium, generally of some type of glass, with spherically shaped surfaces on the front 
and back. A ray incident on the lens refracts at the front surface (according to Snell’s law) propagates through the lens, and refracts 
again at the rear surface. Figure below shows the shapes of common thin lenses. 

 
Figure 2 Thin Lenses 

 
References: 
Galili, I. (1996). Students’ conceptual change in geometrical optics.International Journal of Science Education, 18(7), 847–868. 
Galili, I., Bendall, S., & Goldberg, F. (1993). The effects of prior knowledge and instruction on understanding image formation. 
Journal of Research in Science Teaching, 30(3), 271–301. 
Galili, I., & Hazan, A. (2000). Learners’ knowledge in optics: Interpretation, structure and analysis. International Journal of Science 
Education, 22(1), 57-88. Goldberg, F. M., & Bendall, S. (1992). Computer-video-based tutorials in geometrical optics. 
In R. Duit F. Goldberg & H Niedderer (Eds.), Research in Physics Learning: Theoretical Issues and Empirical Studies (pp.356–379). Kiel: 
IPN. 
Goldberg, F., & MacDermott, L. C. (1987). An investigation of student understanding of the real image formed by a converging lens 
or concave mirror. American Journal of Physics, 55(2), 108–119. 
Tuan, H. L., Chin, C. C., Tsai, C. C. & Cheng S. F. (2005). Investigating the effectiveness of inquiry instruction on the motivation of 
different learning styles students. International Journal of Science and Mathematics Education, 3, 541–566. 
 
Self-Perspective 
The principles of operation for both mirrors, and lenses, are taught in the second half of the semester. This is necessary because the 
building blocks required to reach this level are learned in the previous chapters. However, by this time, the students expect the 
difficulty of the subject to be equal or less than the subjects before. This is not the case since this is one of the most difficult 
concepts to master in this class. This coupled with the fact that the textbook provides a minimum number of worked out examples 
contribute to students having difficulties understanding the similarities and differences in reference to mirrors and lenses. 
In addition, another factor is the time frame – only two weeks, meaning two meeting sessions, can be allocated for this subject, in 
order to make sure all of the other learning outcomes of the class are achieved. 

Methods and Assessment Plan: 

Student Learning Outcome:  

The student will correctly formulate the mathematical differences between the lenses and mirrors. 

Performance indicators: 

 The students will use ray-tracing techniques to locate the images formed by plane and spherical mirrors and lenses. 

 The students will use the mirror and thin-lens equations to determine location, size, orientation, and nature of images 
formed by mirrors and lenses. 

Teaching Strategies of Student Learning Outcome: 

 Active learning 
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 muddiest vs. clearest point one-minute paper 

 reflection paragraph – response to a teacher centered activity (demonstration) 

 Problem based learning  

 analyze the behavior of light in both, lenses and mirrors (use Socratic method to help students develop their own 
analysis by asking questions that break down problems in smaller parts) 

 Cooperative learning exercise  

 concept mapping (illustrate the connections between the terms) 
 

Assessment Strategies of Student Learning Outcome: 

 Formative 

 Laboratory reports – the students will have access to the lab format template, rubric, and previous students’ 
examples  

 Summative 

 Module exam (only the section pertaining to the lenses and mirrors) 

Action Research Design: 

Data collection will occur in a form of laboratory reports and a module exam (only the section pertaining to the lenses and mirrors). 
The results (from the laboratory reports and the module exam) will be compared with the data (same reports and exam) collected 
during the fall and spring semesters using qualitative measurements. In the exam, the data will be broken down even further 
because of the two components: theoretical and practical (applied concepts to solve mathematical based problems). In this case, a 
comparison can be made between the students’ rate of success in theory versus practical.   

Faculty Learning Outcome Statement (FLO) & Implementation Plan for FLO #2: 

Needs Assessment for Faculty Learning Outcome #2:  

 

In the ETS 1210C Intro to Photonics course, the students have difficulties with mathematical applications and operations, specifically 
with logarithmic and exponential equations. These shortcomings also contribute to the poor performances in solving word-based 
problems.   

 

Faculty Learning Outcome Statement # 2: 

 

Devise active learning activities to expand students’ abilities to apply logarithmic and exponential equations to word based 
problems.  

 

Essential Competencies Addressed: 

Outcomes-based Practice 

 Collect evidence of progress toward student achievement of unit, course or program learning outcomes 

 Sequence learning opportunities and assessments throughout units, courses, programs, and developmental advising to 
build student understanding and knowledge 

 Use evidence of student learning to review and improve units, courses, and programs (in classroom settings) 

LifeMap 

 Establish student & faculty contact that contributes to students’ academic, personal, and professional growth 
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 Seek out struggling students and identify options through dialog and appropriate referrals 

Help students assume responsibility for making informed academic decisions (e.g., degree requirements, transfer options, etc.) 

Conditions:  

 

 
The FLO will be implemented in one section of the ETS1210C Intro to Photonics class in the fall of 2017. The focus will be on “Light 
Sources and Laser Safety” module. The results will be compiled and analyzed in the spring of 2018. 

Products/Evidence of Learning: 

The pre-required course is MTB 1329 Mathematics for Engineering Technology, which sometimes is not suffice, especially if the 
student did not have a math class in a long time or this is their only one. Usually, the enrollment is composed of a mix of A.S. and 
B.S. students; the B.S. students, which have Calculus II or Engineering Mathematical Analysis, as their most recent math course, do 
not have this problem in class. 
At the beginning of the class, I will use the background knowledge probe in order to assess the class level regarding the 
mathematical skills required. A short quiz (4 problems based on the logarithms and exponentials) will be given to the students. 
Upon completion, the quiz will be corrected, but not graded. The students will have received prompt feedback regarding their work. 
Throughout the semester, the students are consulted, either as a class or in one-on-one conversation, in regards to their 
performance in solving word problems, as well as using the formulas and examples provided in class. One of the excuses for poor 
performance on the exam was difficulty in handling mathematical manipulations and/or calculator errors.  
Students will get a chance to work in teams to solve word problem based on the examples presented in class. They will share inside 
the group and then with the class different techniques used to solve the problems. Sharing mathematical ideas - It is essential that students 

have the opportunity to discuss mathematics with one another, refining and critiquing each other’s ideas and understandings.  
Communication will occur through paired work and small group work. 
As a summative assessment, the module exam will be used. The exam will have similar problems presented in the background 
knowledge. A portion pertaining to the “math equations” from the exam and the final exam will be used to compare the progress in 
reference to the quizzes. The data from both, the quiz and the exam, will be analyzed.  

 

Faculty Learning Outcome Statement (FLO) & Implementation Plan for FLO #3:  

Needs Assessment for Faculty Learning Outcome #3: 

 

In the EET 2365C Wireless and Data Communication course the students have difficulties implementing the hands-on portion of the 
laboratory experiments.  

 

Faculty Learning Outcome Statement # 3:  

 

Design an active learning activity that will improve the students’ hands-on capabilities in regards to implementing an electronic 
circuit, both in a simulation software and on the bench. 

   

Essential Competencies Addressed: 

Professional Commitment 

 Stay current in discipline/academic field (e.g., professional organizations, conferences, journals, reading in the discipline, 
fieldwork, etc.) 

 Participate in faculty developmental programs, resources or classes, whether Valencia-based or external university/college-
based 



13 | P a g e  
 

 Stay current with technological tools and/or platforms within discipline and at the college 

Inclusion and Diversity 

 Design and support learning experiences that address students’ unique strengths and/or needs 

 Use diverse perspectives to engage and deepen critical thinking to challenge students to identify and question their 
assumptions and consider how these affect, limit, and/or shape their viewpoints 
 

Conditions:  

 

The FLO will be implemented in one section of the EET 2365C Wireless and Data Communication course in the summer of 2017. The 
focus will be on “Antennas and Wave Propagation” module. The results will be compiled and analyzed in the fall of 2017. 

Products/Evidence of Learning: 

 

Using students’ interest in contextualized tasks, in order to identify the interests of our students in regards to hands-on electronics, I 
will give, at the beginning of the semester, a survey to ask for their hobbies, motivations for taking the course, and career goals. I 
will use what I have learned about the students to create an assignment that will help improve their skills (in particular, the 
operation of function generator and the oscilloscope). 
In the laboratory environment, I will structure the laboratory assignments so that they will allow working in pairs, add the flexibility 
to the amount of time required for completion, and in the laboratory reports, I will encourage the students to explain their thinking 
in approaching the laboratory work procedures. In regards to the time for completion, I will increase the time period from one to 
two weeks and the students will be provided with a small breadboard and components which will allow for completion of the 
laboratory at their own pace. 
I will encourage students to embrace a growth mindset by reminding them that mistakes are an essential part of learning and I will 
provide feedback on their strategies and reasoning when applied to hands-on environment. Emphasis will be put on the quality of 
and successfully completing the laboratory work. 
Using the publications (IEEE the institute online, Electro-Optics Digital edition, etc.) I have subscribed to and the meetings (Advisory 
Board, STEM Institute, etc.) I have attended I will provide feedback to the students about the importance of hands-on qualities for a 
technician in the field and the expectations from potential employers. 
The students will be observed during the first laboratory experiment and their performance will be recorded by the instructor. As a 
formative assessment, the laboratory report will be used and the students will have a chance to provide comments regarding the 
difficulties encountered. 
Based on the results the students will practice how to implement the hands-on procedures of the laboratory experiments for the 
other laboratory procedures. Feedback will be provided and troubleshooting techniques will be presented by the instructor. 
Towards the end of the semester, in the laboratory, a hands-on examination will take place. The students will be given a short 
description of the experiment and they will have to build the setup using components provided in materials cabinet. The 
measurements will be taken together with the pictures of the experiment. The results will be interpreted by the students in the 
form of laboratory report. The students will be asked to provide a reflective component in the report that compares their 
performance in the first lab and the hands-on examination.  
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III. Faculty Learning Outcome #1 
Action Research Project 

 

Faculty Learning Outcome #1  
  
Devise a problem based learning activity that will improve student’s ability to identify mathematically 
the difference between the lenses and mirrors. 

Essential Competencies and Indicators Addressed: 

 
1) Assessment 

 Design and employ a variety of assessment measures and techniques, both 
formative and summative (classroom assessment techniques, authentic 
assessments, exams, laboratory reports) 

 Design activities to help students refine their abilities to self-assess their learning 

 Align formative and summative assessments with learning activities and 
outcomes 

 
2) Learning-centered Teaching Practice 

 Employ strategies that guide students to become more active learners (e.g., 
engaging lectures, discussion, problem-based learning, inquire-based learning, 
etc.) 

 Incorporate concrete, real-life situations into learning activities 

 Employ methods that develop student understanding of disciplined thinking, 
practice, and procedures 

 
3) Scholarship of Teaching and Learning  

 Produce professional work (action research or traditional research) that meets 
the Valencia Standards of Scholarship 

 Build upon the work of others (consult experts, peers, self, students)  

 Be open to constructive critique (by both peers and students)  

 Make work public to college and broader audiences 

 Demonstrate relationship of SoTL to improved teaching and learning processes 

 Demonstrate current teaching and learning theory & practice 
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Clear Goals 

A. Abstract 
 

In the ETS 1210C Intro to Photonics course, the students have difficulties understanding and 
applying the sign convention for both the mirrors and the lenses. First type of confusion occurs 
when it is time to associate the symbols (CX, CV, DCX, DCV, PCX, and PCV) with the appropriate 
drawings. Second type of confusion has to do with the use of sign convention for each optical 
surface with respect to light propagation direction. Last but not least, the fact that both the 
mirrors and lenses share the same formulas is the main contributing factor to the errors made 
by the students. 
Engaging lectures and problem-based exercises increased the student participation and overall 
understanding of the subject. Different methods of instruction benefited all types of learning 
students and the results were visible in the grades obtained. The feedback provided by the 
students in regards to the difficulty of the subject was better in comparison with previous 
semesters. 
A quantitative analysis of the formative and summative results will be conducted. Overall, an 
increase of 29 % of the students were able to correctly identified the differences between the 
lenses and mirrors. Furthermore, an increase of 16 % of the students could apply and solve the 
mathematical applications of the lens/mirror formula. 

B. Research Question 
 
Will using a problem based learning activity improve students’ ability to identify the 
mathematical difference between the lenses and mirrors? 
 

Adequate Preparation -  Background from Multiple Perspectives  
 
 

A. Student Perspective 
The concepts regarding the lenses and mirrors seem to be easy and straightforward on the 
first look, but students have difficulties in the third exam of the semester, when the 
assessment for this portion of the course occurs. Overall, this can have a negative impact on 
their final grade, and the percentage can vary, sometimes, within a half to a full letter grade. 
When questioned, upon receiving their exam back, the students provide answers like “I 
thought I understood it,” “I was under the impression that it was a lens, not a mirror,” and 
“Because the same equation applies to both, sometimes it gets very confusing”. 
Similar feedback was provided in class, by the students, upon returning the graded third 
homework. The difficulty of the homework was increased in comparison with the previous 
two and the fact that the new lens/mirror concepts were interchangeable did not helped 
either. 
 

B. Colleague Perspective 
In conversation with another faculty member, Ali Notash - EET Professor, that used to teach 
this class in the past, I have realized that the two most common trends that influence the 
success of the students’ understanding are the optical principles for the lenses and mirrors, 
as well as the mathematical skills required regarding the application of these principles. 
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There are small variations, based on the semester, student body, and the time of the day 
when the class is taught, but overall the percentage is high enough to produce a negative 
effect in the overall class success. 
 

C. Expert Perspective 
Studies have shown that students have learning difficulties with lenses and mirrors in 
geometric optics (Galili, 1996; Galili, Bendall, & Goldberg, 1993; Galili & Hazan, 2000; 
Goldberg & Bendall, 1993; Goldberg & MacDermott, 1987). Galili, Bendall and Goldberg 
(1993) carried out a detailed research to investigate the knowledge about image formation 
of students in geometric optics. The twenty-seven students enrolled in a section of an 
activity-based physics course. The following topics were discussed in that class: light and 
illumination, shadows and pinhole patterns of light, reflection and image formation by plane 
mirrors, refraction and distortion of objects viewed through transparent materials and 
image formation by converging lenses. Afterwards, students were interviewed individually 
after they completed a unit. The findings showed that students had incomplete formal 
understanding of the process of image formation. The diagrams of students about image 
formation by a converging lens were incomplete representations. It was concluded that 
alternative instructional strategies and/or more instructional time might be needed to help 
students achieve a formal understanding of image formation. To overcome these learning 
difficulties, new learning material and active learning environments should be developed. 
Active learning environments for students occur in an activity, in a group, in pairs, or alone. 
Students review and reflect upon the activity, and the teacher acts as a facilitator to 
encourage the students to apply their learning to their own situation. Research indicates 
students, who are actively involved in their learning tasks, enhance their retention of 
concepts and ensure better acquisition of scientific concepts than traditional instruction. 
Designing an inquiry learning environment around how an optical system forms images may 
be an ideal method to overcome learning difficulties relating to optics’ concepts (Tuan, 
Chin,Tsai & Cheng, 2005). 
When light is incident at an interface—the geometrical plane that separates one optical 
medium from another—it will be partly reflected and partly transmitted. Figure below, 
shows a three-dimensional view of light incident on a partially reflecting surface (interface), 
being reflected there (according to the law of reflection) and refracted into the second 
medium. The bending of light rays at an interface between two optical media is called 
refraction. 
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A lens is made up of a transparent refracting medium, generally of some type of glass, with 
spherically shaped surfaces on the front and back. A ray incident on the lens refracts at the front 
surface (according to Snell’s law) propagates through the lens, and refracts again at the rear surface. 
Figure below shows the shapes of common thin lenses. 
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D. Self-Perspective 
The principles of operation for both mirrors, and lenses, are taught in the second half of the 
semester. This is necessary because the building blocks required to reach this level are 
learned in the previous chapters. However, by this time, the students expect the difficulty of 
the subject to be equal or less than the subjects before. This is not the case since this is one 
of the most difficult concepts to master in this class. This coupled with the fact that the 
textbook provides a minimum number of worked out examples contribute to students 
having difficulties understanding the similarities and differences in reference to mirrors and 
lenses. 
In addition, another factor is the time frame – only two weeks, meaning two meeting 
sessions, can be allocated for this subject, in order to make sure all of the other learning 
outcomes of the class are achieved. 
The following analysis was performed on the data (the grades for the third exam) collected 
for the following years (2013, 2014, 2015): 
Fall 

 
                        Figure 3 Grades for Mirror/Lens portion of the Exam 

 
                            Figure 4 Overall Grades Distribution for the Mirror/Lens portion of the Exam 
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Spring 

 
                          Figure 5 Grades for Mirror/Lens portion of the Exam 

 
                             Figure 6 Overall Grades Distribution for the Mirror/Lens portion of the Exam 

Summer 

 
                   Figure 7 Grades for Mirror/Lens portion of the Exam 
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                          Figure 8 Overall Grades Distribution for the Mirror/Lens portion of the Exam 

Appropriate Methods – Methods & Assessment Plan  

A. Methods  
1. Student Learning Outcome 

The student will correctly identify the mathematical differences between the lenses and 
mirrors. 

2. Performance Indicators of Student Learning Outcomes 
The students will use ray-tracing techniques to locate the images formed by plane and 
spherical mirrors and lenses. 
The students will use the mirror and thin-lens equations to determine location, size, 
orientation, and nature of images formed by mirrors and lenses. 
 

3. Teaching Strategies of Student Learning Outcomes        

        Week #1 
 

Teaching Strategies for Learning Image Formation in a Mirror using Ray Tracing 
Students were questioned using Back Ground Knowledge Probes in regards to their 
knowledge of the mirror image formation principles before the lecture. 
Students were introduced to the subject using computer simulations. (Artifact 1: Mirrors 
Simulations) 
Students were introduced to the mirror terms and ray tracing techniques using interactive 
lecture; a dialog composed of questions and answers occur between the instructor and the 
students. (Artifact 2: Lecture Notes – Mirrors Ray Tracing) 
Students worked given problems individually to determine the image location in mirror 
using the previous examples as references. The instructor provided one-on-one feedback. 
Students were shown different pictures with images formed in the mirror and they had to 
identify the type of mirror and the type of image produced. (Artifact 3: Mirrors Images) 
 
Teaching Strategies for Learning Image Formation in a Mirror using the Mirror Formula 
Students were introduced to the mirror formula using interactive lecture; a dialog 
composed of questions and answers occur between the instructor and the students. 
(Artifact 4: Lecture Notes – Mirrors Formula) 
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Students worked given problems individually to determine the image location in mirror 
using the previous examples as references. The instructor provided one-on-one feedback. 
 
Week #2 
 

Teaching Strategies for Learning Image Formation in a Lens using Ray Tracing  
Students were questioned using Back Ground Knowledge Probes in regards to their 
knowledge of the mirror image formation principles after the last week lecture. 
Students were questioned using Back Ground Knowledge Probes in regards to their 
knowledge of the lens image formation principles before the lecture. 
Students were introduced to the subject using computer simulations. (Artifact 5: Lenses 
Simulations) 
Students were introduced to the lens terms and ray tracing techniques using interactive 
lecture; a dialog composed of questions and answers occur between the instructor and the 
students. (Artifact 6: Lecture Notes – Lenses Ray Tracing) 
Students were introduced to the subject using classroom demonstrations. (Artifact 7: Lenses 
Demonstrations) 
 
Teaching Strategies for Learning Image Formation in a Lens using the Lens Formula 
Students were introduced to the mirror formula using interactive lecture; a dialog 
composed of questions and answers occur between the instructor and the students. 
(Artifact 8: Lecture Notes – Lenses Formula) 
Students worked given problems individually to determine the image location in mirror 
using the previous examples as references. The instructor provided one-on-one feedback. 

 
Assessment Strategies 

 
Formative Assessment  

 Back Ground Knowledge Probes - self-assessment tool 

 Module Homework (Artifact 9: Homework #3) 

 Laboratory reports – the students will have access to the lab format template, rubric, and 
previous students’ examples (Artifact 10: Laboratory Report #7) 

Summative Assessment 

 Module Exam - only the section pertaining to the lenses and mirrors (Artifact 11: Exam #3) 

 Final Exam - only the section pertaining to the lenses and mirrors (Artifact 12: Final Exam) 

 

B. Action Research Methodological Design 
Data collection will occur in a form of laboratory reports and a module exam (only the section 
pertaining to the lenses and mirrors). The results (from the laboratory reports and the module 
exam) will be compared with the data (same reports and exam) collected during the fall and 
spring semesters using quantitative measurements. In the exam, the data will be broken down 
even further because of the two components: theoretical and practical (applied concepts to 
solve mathematical based problems). In this case, a comparison can be made between the 
students’ rate of success in theory versus practical.   
Using the same methodology, the project can be replicated in another class, by another 
researcher. The only changes required are the topics covered in that particular class and maybe 
the time schedule. However, the implementation tools should stay the same. Assuming that the 
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new researcher did not use any of the methods covered in this project, an overall improvement 
in student performance should be expected. 

 

 
Significant Results  

In connection to the student-learning objective, “students will correctly formulate the 
mathematical differences between the lenses and mirrors”, the following performance 
indicators provide a basis to determine if the new implemented methods were successful:  

 Students will demonstrate the ability to determine the location of the image using ray 
tracing techniques for mirrors. 

 Students will demonstrate the ability to determine the location of the image using the 
mirror formula for mirrors. 

 Students will demonstrate the ability to determine the location of the image using ray 
tracing techniques for lenses. 

 Students will demonstrate the ability to determine the location of the image using the 
lens formula for lenses. 

The ideas behind the following three activities were implemented and supported by attending 
the following developmental classes: LCTS 2226 Write to Learn/ INDV 7311 Creating a Safe 
Space for Dialog. The outcomes were identified after reviewing the fifteen benefits of discussion 
from the Brookfield and Preskill’s Discussion as a Way of Teaching, as well as the “Curriculum as 
Window and Mirror”. In addition, the Principles for How We Treat Each Other were introduce to 
the classroom as well. Some of the benefits of discussion considered were: increase of 
intellectual agility, develops habits of collaborative learning, helps the students develop skills of 
synthesis and integration, and developing the capacity for clear communication of ideas and 
meaning. 

The “Enhanced Active Reading” activity consists of students who research the internet for extra 
information on the assigned topics (after a reading assignment). The students then create a 
summary, which will be used in a class discussion, and as a result will lead to an improved 
coverage of the subject. The class was divided in groups of four, based on the alphabetical 
order. This method was chosen due to the fact that in the industry one of the requirements for a 
technician is to be able to integrate and collaboratively work in a team. Each groups were assign 
a topic in relation to lenses and mirrors. Because of the five groups, five topics were chosen: flat 
mirrors, concave mirrors, convex mirrors, convex lenses, and concave mirrors. (Artifact 13: Flat 
Mirrors) 

The “Laboratory Procedures 101” consists of discussion among the group members (4 students) 
regarding the laboratory instructions provided; this discussion occurs before and after the end 
of the procedure. Any difficulties and/or ambiguities in the procedure/required results will be 
recorded; the students then provide comments and recommendations. In correlation to the 
topic of the FLO the laboratory experiment used as an artifact was the experiment pertaining to 
determining the focal length for a positive and for a negative lens. The students were asking 
either the instructor or the laboratory assistant questions, in regards to the laboratory 
procedure. This step was necessary in order to ensure the safety of the students and also 
making sure the equipment does not get damaged. Only after all the questions were answered 
the students proceed to build the experimental setup and performed the measurements 
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required in the laboratory procedure. The results were tabulate in the laboratory instructions 
and pictures with different setups were taken as well. For the report, the students had to 
explain in their own words the principles of operations of the two types of lenses and how the 
two focal lengths were determined. The first one, for the positive lens was measured and the 
second one, for the negative lens was determined using the math and the measurements 
collected. After the conclusion, in the laboratory report, the students had the opportunity to 
provide future recommendations in regards to the laboratory experiment. (Artifact 10: 
Laboratory Report #7) 

The “Layman’s Way” was designed to help the students translate the topics covered in class into 
their own words. The outcome of this technique is for the student to be able to explain the 
subjects presented in the class (by the instructor) to their fellow group members. As an 
example, the students had to draw the differences between a dual convex and a dual concave 
lens and explain the term thin lens. (Artifact 14: Thin Lenses) 

The Background Knowledge Probe, as a formative assessment, was used in class as a self-
assessment tool for students. Based on the questions as by the instructor and the answers 
provided by students, every participant established the amount of known versus unknown 
information they have. This can be used, by the students, in their studies, in order to increase 
their performance in other formative/summative assessments. 
For the other formative assessments, homework and lab report, the results (fall 2017) were 
compared with the 2017 spring semester results. The same method was applied for the 
summative assessments, the module and the final exam. The summer semester results, because 
of the short term, was not taken into account. Time wise, between the spring and the fall, are 
the same number of weeks and as a result the time influence was eliminated from data analysis. 
The summative assessments contained two portions with almost the same weight in the 
student’s grade: the theoretical concepts – using the fill-in the blanks, draw diagrams, and the 
practical applications – using the mathematical concepts cover in the module determine the 
location, the type, the orientation, and the size of the image for both, lenses and mirrors. 
 
Homework #3 Results 
 
Note: Homework #3 is the homework at the end of the Module 4 – Basic Geometrical Optics, 
which is focused on the mirror and lenses. (Artifact 9: Homework #3) 
Homework Problem Samples 
4. An object 3 cm high is placed 20 cm to the left of (a) a convex and (b) a concave spherical 

mirror, each of focal length 10 cm. Determine the position and nature of the image for each 
mirror. 

9. A thin, double-convex lens has a refractive index of 1.50. The radius of 
curvature of the front surface is 15 cm and that of the rear surface is 10 cm. 
See sketch. (a) How far from the lens would an image of the sun be formed? 
(b) How far from the lens would an image of a toy figure 24 cm from the lens 
be formed? (c) How do the answers to (a) and (b) change if you flip the lens 
over?  

The following illustrate the data collected between the two semesters related to homework #3: 



25 | P a g e  
 

 
Figure 9 Homework #3 Grades 

             
         Figure 10 Homework #3 Grade Distribution Spring '17 

             
         Figure 11 Homework #3 Grade Distribution Fall '17 
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Data analysis of the results: 

 
             Figure 12 Homework #3 Descriptive Statistics Results 

A one sample t-test allows us to test whether a sample mean (of a normally distributed interval 
variable) significantly differs from a hypothesized value. In this case the comparison occurs 
between the results between the two semesters. 
 

 
          Figure 13 t-Test Homework #3 Results 

There was a statistically significant improvement in the homework results from the fall semester 
(xbar = 18, sd = 2, n = 19) to the spring semester (xbar = 10, sd = 8, n = 17), as determined by a t-
test (deg of freedom = 18, t = -3.72, p = 0.00078). 
The homework grades were normalized and the results between the two semesters were 
compare using a bar chart. From the linear projection, the grades in the fall 2017 semester, after 
the ARP were improved (F and D were zero, only C, B, and A). 
 

Mean 10.35 Mean 18

Standard Error 2.00 Standard Error 0.46

Median 14 Median 19

Mode 0 Mode 20

St Dev 8.26 St Deviation 2

Sample Var 68.24 Sample Var 4

Kurtosis -1.76 Kurtosis -1.13

Skewness -0.40 Skewness -0.47

Range 20 Range 6

Minimum 0 Minimum 14

Maximum 20 Maximum 20

Sum 176 Sum 342

Count 17 Count 19

Sp'17 Fa'17

Homework #3

Sp '17 Fa '17

Mean 10.35 18

Variance 68.24 4

Observations 17 19

Hypothesized Mean Diff 0

df 18

t Stat -3.720414862

P(T<=t) one-tail 0.000782908

t Critical one-tail 1.734063607

P(T<=t) two-tail 0.001565817

t Critical two-tail 2.10092204

Homework #3
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               Figure 14 Bar Chart Homework Grades 

 
Laboratory Experiment #7 Results 
 
Note: Laboratory #7 – Measuring the Focal Length of Thin Lenses, the student will measure the 
focal length for a positive (DCX) lens and determine the focal length for a negative (DCV) lens. 
(Artifact 10) 
Laboratory Procedure Samples 

 
Figure 15 Lab #7 - Positive Lens Focal Length 
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Figure 16 Lab#7 - Negative Lens Focal Length 

The following illustrate the data collected between the two semesters related to the laboratory 
report #7: 

 
          Figure 17 Laboratory Report #7 Grades 
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             Figure 18 Laboratory Report #7 Grade Distribution Spring '17 

             
            Figure 19 Laboratory Report #7 Grade Distribution Fall '17 

Data analysis of the results: 

 
            Figure 20 Lab Report #7 Descriptive Statistics Results 

 

Mean 73.59 Mean 89.16

Standard Error 5.18 Standard Error 1.16

Median 77 Median 90

Mode 77 Mode 90

St Deviation 21.36 St Deviation 5.07

Sample Var 456.13 Sample Var 25.70

Kurtosis 9.53 Kurtosis 0.46

Skewness -2.67 Skewness -0.54

Range 100 Range 20

Minimum 0 Minimum 78

Maximum 100 Maximum 98

Sum 1251 Sum 1694

Count 17 Count 19

Sp '17 Fa '17

Lab Report #7
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        Figure 21 t-Test Lab Report #7 Results 

There was a statistically significant improvement in the homework results from the fall semester 
(xbar = 89, sd = 5, n = 19) to the spring semester (xbar = 74, sd = 21, n = 17), as determined by a 
t-test (deg of freedom = 18, t = -2.93, p = 0.00445). 
In order to compare the performance difference between the two semesters a bar chart was 
created. There is a positive linear increase between the laboratory grades in the fall in 
comparison to the spring semester. 
 

 
Figure 22 Bar Chart Lab Reports Grades 

 
Exam #3 Results 
 
Note: Only the portion of the exam that contains the theoretical and the mathematical in 
reference to mirrors and lenses was considered. (Artifact 11: Exam #3) 
Exam Samples 
Theory 
2. A concave mirror has a ___ focal length and a convex lens a ___ focal length. 

Sp '17 Fa '17

Mean 73.59 89.16

Variance 456.13 25.70

Observations 17 19

Hypothesized Mean Diff 0

df 18

t Stat -2.932782598

P(T<=t) one-tail 0.004446089

t Critical one-tail 1.734063607

P(T<=t) two-tail 0.008892179

t Critical two-tail 2.10092204

Lab Report #7
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Mathematical Application 
17. You are handed a concave mirror with a radius of curvature of 40 cm and an object is placed 
46 cm in front of the mirror. a) What is the focal length of the mirror? b) Where is the image 
located and how far is it from the mirror? c) Is the image found in part b) real?  Explain. d) Is the 
image larger or smaller than the object?  What is the magnification? e) Make a ray-trace 
diagram to locate the position and size of the image formed. 
 
The following illustrate the data collected between the two semesters related to exam #3: 

 
                  Figure 23 Exam #3 Grades 

             
         Figure 24 Exam #3 Grade Distribution Spring '17 

             
             Figure 25 Exam #3 Grades Distribution Fall '17 
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Data analysis of the results: 

 
           Figure 26 Exam #3 Descriptive Statistics Results 

 

 
   Figure 27 t-Test Exam #3 Results 

There was a statistically significant improvement in the exam #3 results from the fall semester 
(xbar = 84, sd = 7, n = 19) to the spring semester (xbar = 67, sd = 14, n = 17), as determined by a 
t-test (deg of freedom = 24, t = -4.64, p = 0.00005). 
The performance difference between the two semesters was compared in a bar chart. There is a 
positive linear increase between the exam #3 grades in the fall in comparison to the spring 
semester. 
 

Mean 66.76 Mean 83.95

Standard Error 3.31 Standard Error 1.67

Median 70 Median 84

Mode 60 Mode 89

St Deviation 13.64 St Dev 7.30

Sample Var 185.94 Sample Var 53.27

Kurtosis 1.92 Kurtosis -0.40

Skewness -0.93 Skewness -0.20

Range 59 Range 27

Minimum 31 Minimum 68

Maximum 90 Maximum 95

Sum 1135 Sum 1595

Count 17 Count 19

Sp '17 Fa '17

Exam #3

Sp '17 Fa '17

Mean 66.76 83.95

Variance 185.94 53.27

Observations 17 19

Hypothesized Mean Diff 0

df 24

t Stat -4.635226124

P(T<=t) one-tail 5.24967E-05

t Critical one-tail 1.71088208

P(T<=t) two-tail 0.000104993

t Critical two-tail 2.063898562

Exam #3
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                 Figure 28 Bar Chart Exam #3 Grades 

 
Final Exam Results 
 
Note: Only the portion of the exam that contains the theoretical and the mathematical in 
reference to mirrors and lenses was considered. (Artifact 12) 
Exam Samples 
Theory 
7. Determine the location/orientation of the image (using ray tracing method) of an inverted 
object located to the left and outside the focal length of a DCX 
Mathematical Application 
12. A PCV has a front surface with a radius of curvature of 20 cm. The lens material has a 
refractive index of 1.52. Answer the following questions: (a) What is its focal length in air? (b) 
What happens with its focal length if we flip the lens? (c) What is its focal length in water (n = 
1.33)? 
 
The following illustrate the data collected between the two semesters related to the final exam: 

               
               Figure 29 Final Exam Grades 
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     Figure 30 Final Exam Grades Distribution Spring '17 

            
         Figure 31 Final Exam Grades Distribution Fall '17 

Data analysis of the results: 

 
          Figure 32 Final Exam Descriptive Statistics Results 

 

Mean 71.24 Mean 85.79

Standard Error 3.30 Standard Error 1.17

Median 73 Median 86

Mode 63 Mode 90

St Dev 13.62 St Dev 5.08

Sample Var 185.44 Sample Var 25.84

Kurtosis -0.15 Kurtosis -1.08

Skewness -0.50 Skewness -0.33

Range 47 Range 17

Minimum 45 Minimum 77

Maximum 92 Maximum 94

Sum 1211 Sum 1630

Count 17 Count 19

Sp '17

Final Exam

Fa '17
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              Figure 33 t-Test Final Exam Results 

There was a statistically significant improvement in the final exam results from the fall semester 
(xbar = 86, sd = 5, n = 19) to the spring semester (xbar = 71, sd = 14, n = 17), as determined by a 
t-test (deg of freedom = 20, t = -4.16, p = 0.00025). 
The performance difference between the two semesters was compared in a bar chart. There is a 
positive linear increase between the final exam grades in the fall in comparison to the spring 
semester. 
 
 

 
            Figure 34 Bar Chart Final Exam Grades 

 
 
 
 
 
 
 

Sp '17 Fa '17

Mean 71.24 85.79

Variance 185.44 25.84

Observations 17 19

Hypothesized Mean Diff 0

df 20

t Stat -4.155214946

P(T<=t) one-tail 0.000244686

t Critical one-tail 1.724718243

P(T<=t) two-tail 0.000489373

t Critical two-tail 2.085963447

Final Exam
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Summary Results 
 

 

 
 

 
 

 
 

 

Reflective Critique 

A. General Reflection 
After completing the ARP, I have concluded that the overall the class went smoother in 
comparison with previous semesters. This was confirmed by the feedbacks I have received from 
the students, at the end of the semester (SFI). I believe because of the different approach in 
teaching the same subject, as in previous years, contribute to an increase in class participation. 
This exchange of ideas, combined with an active learning approach to lecturing helped the 
students comprehend better the topics covered, and this was reflected in the grades obtained.  
 
Overall was an increase in students’ performance, but a small percentage still did not perform 
that way I was expected. Students who choose not to get 100% involved in the class performed 
poorly across the board (homework, lab report, and exams). For future, as an improvement in 
my teaching style, I have to find ways to co-interest all the students in the class to stay involve 
for their own benefit. This can be address with one-on-one conversations and in class a better 
explanation of the benefits of completing a degree in this high-tech field should be provided. In 
addition, bringing previous graduates or members of the industry, as guest speakers will help 
the students realize the importance of college education.  
 

Formative

Grades % A B C D F A B C D F

Spring '17 6 24 23 12 35 12 35 41 12 0

Fall '17 53 37 5 5 0 58 37 5 0 0

Homework #3 Lab Report #7

Sp '17 Fa '17 Sp '17 Fa '17

Mean 10 18 74 89

Median 14 19 77 90

St Dev 8 2 21 5

p (one-tail)

Homework #3 Lab Report #7

0.00078 0.00445

Summative

Grades % A B C D F A B C D F

Spring '17 6 6 41 29 18 12 12 35 23 18

Fall '17 21 53 21 5 0 37 47 16 0 0

Exam #3 Final Exam

Sp '17 Fa '17 Sp '17 Fa '17

Mean 67 84 71 86

Median 70 84 73 86

St Dev 14 7 13 5

p (one-tail) 0.00005 0.00025

Exam #3 Final Exam
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A reoccurring issue across the board is the lack of college experience exercised by a small 
percentage of students. I am referring to their superficial approach in taking notes, complete the 
required assignments, and the overall class performance. I have realized that one important 
factor is the position of this class in the degree flow chart. Most commonly is taken in the 
second semester, and based of the student background (fresh out of high school or returning to 
school after a long interruption) it affects their performance in a negative way. I believe, that 
given the chance, to build this college experience, the students will become more successful. 
One way to achieve this goal was to relocate the position of the class on the flow chart by 
changing the prerequisites for the class. As a result, the students will get the chance to gain that 
experience by taking one more semester before coming to this class. The class that was offered 
concurrent was changed into the class required for enrollment. This proposal was approved by 
the curriculum committee and starting the fall 2018 this change will occur. At the 
recommendation of the portfolio review panel, I have included below few samples from the SFI 
for the class: 

 

B. Critical Evaluation of Each Essential Competency in this FLO 

1. Assessment 

Design and employ a variety of assessment measures and techniques, both formative and 
summative (classroom assessment techniques, authentic assessments, exams, laboratory 
reports) 

      A combination of laboratory reports and homework’s were used a sources for formative 
assessments for this FLO. This arrangement help the students demonstrate both, capability 
of following a rubric and also the rigors of mathematic formulas applications in solving the 
problems. For the laboratory reports, the students had to follow a specific format for the 
report, including cover page and main sections. In addition, the students worked in groups 
to obtain the results and the pictures, however they had a chance to create individual 
reports, which demonstrate their creativity and understanding of the subject. 
The third exam and the final exam were used as summative assessments, in both the focus 
were on the particular sections that covered the lenses and mirrors only. After returning, 
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the results of the third exam, the students had a chance to ask questions and discover the 
mistakes made. For some of them, this help them perform better in the final exam. 

Design activities to help students refine their abilities to self-assess their learning  
The Background Knowledge Probes were used as a self-assessment tool and were helpful in 
providing the level of information that the students knew before the topic regarding the 
lenses and mirrors were covered. In addition, it helped gauging the appropriate starting 
point for the lesson.   
The same technique was used at the beginning of the class, in the following week, in order 
to assess changes in students’ knowledge, clarity, and concision in responding. This 
assessment technique is very versatile because in can be applied for both, new topics or 
topics covered already in previous class sessions. 

Align formative and summative assessments with learning activities and outcomes 
Both, the formative and the summative assessments were correlated with the course 
learning outcome – understanding the mathematical differences between the lenses and 
mirrors. Using ray tracing to determine the image formation in both lenses and mirrors. 
Apply the lens/mirror formula to determine the location, the type, the orientation, and the 
size of the image. 

Reflection: 
For future references, I think it will help, if the Background Knowledge Probe method is used 
throughout the semester at the beginning of every class. This it will act as a “live mini-quiz” 
for the students; they will know that they will be call upon to answer the questions, hence 
the study of the material should occur, however they will not have to fear the penalty of a 
bad grade in case of a missed answer. 

2. Learning-centered Teaching Practice 

Employ strategies that guide students to become more active learners (e.g., 
engaging lectures, discussion, problem-based learning, inquire-based learning, 
etc.) 
Engaging lectures was one of the methods used to include student centered learning 
strategies, as a result the student become the center of the teaching process. The student 
become active and a responsible contributor in their own learning and the professor moved 
away from the standard “one size fits all” pedagogy and instead embraces the fact that 
students learn in different ways. A range of strategies were incorporated in my teaching, for 
example I have used videos/simulations to illustrated the concepts in lenses and mirrors and 
these were directed at the visual learners, demonstrations regarding the forming of the 
image using laser beams and lenses were used for kinesthetic learners. During the 
laboratory portion of the class, the students had a chance to work in groups, move around 
the room and don’t remain static for the bodily-kinesthetic learners. 
An engaging lecture is an interactive lecture and all students were encouraged to participate 
by contributing to the learning process. This in exchange, helps promote student retention 
and learning of the content presented during the lecture. Strategies such as “think, pair, 
share”, whereby students are thinking about the problem initially on their own, then with a 
partner and finally share with their group and afterwards with the class, is great at 
encouraging active learning and participation. 
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Incorporate concrete, real-life situations into learning activities  
The students had to think about it and come with an explanation about why is there a 
difference between the way they see each other in the mirror and the way they look in real 
life, i.e. in a photograph. In a reflection, we always see a "mirrored" version of ourselves, 
and that ultimately shapes our perception of what we look like. Photographs, on the other 
hand, portray us the way we are viewed by others — an unusual perspective that can cause 
quite a surprise.  

 
Figure 35 Picture Comparison 

There are two reasons that contribute to this difference, one is the fact that we see in 3-D 
versus 2-D from the camera, so photography flattens images in a way that mirrors do not, 
and the second factor is that usually our faces are not perfectly symmetrical, as a result 
people see it differently due to the image reversal. 

Employ methods that develop student understanding of disciplined thinking, 
practice, and procedures 
Document Problem-Set Solutions was the technique used to assess both the students’ 
ability to correctly answer the given problems and the students’ methods of solving the 
problems. The students had to present their work in a “show and tell” format, for both 
homework’s and exams. This guaranteed the full amount of points available for each 
problem. If steps/work were not shown, the student earned zero points for that particular 
problem, because there was no proof in regards to how the result was obtained. I was 
always encouraging them to try to graph the scenario presented in the problem, in order to 
understand what is happening and also to make sure that the mathematical answer obtain 
via calculations is making sense from the physics aspects.  

Reflection: 
I have found out that most students have little or no experience in writing good step-by-step 
solutions and also they lack the capability to reflect on their own problem-solving processes. 
Instead their focus is to hurry to get the results and trusting to much the results obtained 
from the calculators. Again, one of the confusing portion of this topic – lenses and mirrors – 
is that the same formula can be applied for four devices: convergent and concave lenses, 
and convergent and concave mirrors. This is possible only if the sign convention is taken into 
account and this is possible only after a deep understanding of the similarities and 
differences between the two types of optics. 

 

3.   Scholarship of Teaching and Learning  

 Produce professional work (action research or traditional research) that meets 
the Valencia Standards of Scholarship 

 Build upon the work of others (consult experts, peers, self, students)  
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 Be open to constructive critique (by both peers and students)  

 Make work public to college and broader audiences 

 Demonstrate relationship of SoTL to improved teaching and learning processes 

 Demonstrate current teaching and learning theory & practice 
 

Reflection: 
The following two classes, SOTL 2274 – Design and Data Collection and SOTL 2275 – Data 
Analysis and Presentation, helped tremendously in crafting the entire action research 
project. The first class introduced methods for aligning the FLO’s, Action Research 
Questions, and complementary assessment strategies. Also, methods of how to collect and 
analyze data were introducing as well. The second class was more focused on the 
technological tools available for displaying and analyze the data collected in the classroom. 
It was important to distinguish what was relevant to the ARP, the class helped focusing the 
entire project.  

 

C. Plan for Dissemination 
The action research project will be uploaded into the AR Builder and also will be presented to 
my Review Panel. 
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Supporting Artifacts for FLO#1 
 

Artifact 1: Mirrors Simulations  

Artifact 2: Lecture Notes – Mirrors Ray Tracing 

Artifact 3: Mirror Images  

Artifact 4: Lecture Notes – Mirrors Formula 

Artifact 5: Lenses Simulations  

Artifact 6: Lecture Notes – Lenses Ray Tracing  

Artifact 7: Lenses Demonstrations  

Artifact 8: Lecture Notes – Lenses Formula  

Artifact 9: Homework #3 – Module 4 

Artifact 10: Laboratory Report #7 

Artifact 11: Exam #3 

Artifact 12: Final Exam 

Artifact 13: Flat Mirrors 

Artifact 14: Thin Lenses 

 
Artifact 1: Mirrors Simulations  

 
Figure 36 Mirrors Simulation Software 

(http://www.physicsclassroom.com/Physics-Interactives/Refraction-and-Lenses/Optics-Bench/Optics-Bench-Refraction-Interactive) 

 



42 | P a g e  
 

Artifact 2: Lecture Notes – Mirrors Ray Tracing 
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Artifact 3: Mirror Images  

 
Figure 37 Concave Mirror - Real Image 

(https://www.youtube.com/watch?v=7zv-4Zh-9R4) 

 

 
Figure 38 Concave Mirror - Virtual Image 

(https://www.indiamart.com/proddetail/concave-mirror-13051262512.html) 

 
Figure 39 Convex Mirror - Virtual Image 

(https://www.pittman.ie/seeclear-interior-convex-security-mirror.html) 
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Artifact 4: Lecture Notes – Mirrors Formula 
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Artifact 5: Lenses Simulations  

 
Figure 40 Lenses Simulation Software 

(http://www.physicsclassroom.com/Physics-Interactives/Refraction-and-Lenses/Optics-Bench/Optics-Bench-Refraction-Interactive) 
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Artifact 6: Lecture Notes – Lenses Ray Tracing  
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Artifact 7: Lenses Demonstrations  

 
Figure 41 DCX Lens 

 

 
Figure 42 DCV Lens 
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Artifact 8: Lecture Notes – Lenses Formula  
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Artifact 9: Homework #3 – Module 4 
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Artifact 10: Laboratory Report #7 
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Artifact 11: Exam #3
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Artifact 12: Final Exam
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Artifact 13: Flat Mirrors 
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Artifact 14: Thin Lenses 
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IV. Faculty Learning Outcome #2 
Faculty Learning Outcome #2 
Devise active learning activities to expand students’ abilities to apply logarithmic and exponential 
equations to word based problems.  
 

Essential Competencies and Indicators Addressed: 
 

1) LifeMap 

 Establish student & faculty contact that contributes to students’ academic, 
personal, and professional growth 

 Seek out struggling students and identify options through dialog and appropriate 
referrals 

 Help students assume responsibility for making informed academic decisions 
(e.g., degree requirements, transfer options, etc.) 
 

2) Outcomes-based Practice 

 Collect evidence of progress toward student achievement of unit, course or 
program learning outcomes 

 Sequence learning opportunities and assessments throughout units, courses, 
programs, and developmental advising to build student understanding and 
knowledge 

 Use evidence of student learning to review and improve units, courses, and 
programs (in classroom settings) 
 

Adequate Preparation 
(Explain what you did – workshops, books, articles, conversations, etc. – to prepare to achieve the FLO. 
Preparation should be relevant, clearly described, and adequate to achieve the FLO. Preparation should 
synthesize and indicate understanding of relevant scholarship/pedagogy. List seminars, sources and 
references.) 
The plan, the steps required to implement this FLO were achieved after attending the CARE (Continuous 
Assessment and Responsive Engagement) course. The main idea of the course was to research and 
develop intervention strategies for struggling students that are grounded in continuous assessment and 
create opportunity for responsive engagement that will ensure student learning. 

Appropriate Methods 
The first step in the implementation of the project is to establish the math class level, which will affect 
the way the logarithmic/exponential topics will be covered. As a formative assessment, a short quiz will 
be given at the beginning of the class, in the 1st or 2nd week of class. (Artifact 1: Math Quiz) 
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Figure 43 Math Quiz 

The class was informed that the quiz does not carry any grade weight, the only purpose was to assess 
the depth of the math knowledge. This free up most of the students from stressing out by receiving a 
quiz in the first day of class and allow them to focus in solving the problems provided. The quiz did not 
have a time limit for two reasons, first I wanted them to complete all the exercises, and second, to 
gauge the students’ response time, which will affect the time allowed for the exams in the future. Upon 
turning in the quizzes, as a class, I have gone into details in regards to identifying the type of equation 
and the appropriate solving methods. The quizzes were corrected and return back to the students, by 
the end of the class. This provided a prompt feedback and give me the chance to discuss the results with 
the individual students. In addition, after the quiz, the students became aware of the math level 
expected for the class and created the opportunity to get prepared for future lectures. As part of the 
CARE process, I have informed the students about the resources available to them outside the class, like 
the open lab in building 9, math lab in building 7, SMARTHINKING’S Online Math Tutoring, and websites 
like Khan Academy. 
On my side, between the lectures and the hands-on activities in class, I have tried to provide the class 
with as many examples as possible. (Artifact 2: Lecture Notes) This was necessary for several reasons, 
the textbook has a minimum number of examples (more or less, one example per type of equation) and 
the homework is very limited. During the lecture time I have explained the optical principle, for example 
absorption of irradiance by a semi-transparent material, covered/discuss the governing equation 
(explained all the terms and their significance), tried to make the students aware of the caveats and 
predict the results obtained from the calculators. After solving an example together, as a class, other 
examples were provided, and the students had a chance to work individually to solve them. This created 
another opportunity for me to interact one-to-one with the students and help them overcame potential 
glitches that prevent them to solve the problems. I did discover that few students are very shy and did 
not feel comfortable asking questions in front of the class, but open up in the above mentioned 
interaction. Based on the overall class allocated time, I did have the opportunity to assign the problems 
to be worked in groups of four. This created the opportunity for students to teach other, as we know, in 
math, there are more than one way to solve a problem and also the method that you know best is the 
best method.  
Another formative assessment was homework #1. Only the math problems were taken into account. 
(Artifact 3: Homework #1) 
As summative assessments, the first and the final exams were used. For this project, only the portion 
pertaining to the FLO was considered. In regards to the first exam, the graded version was returned to 
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the students at the following class meeting and the students had the chance to ask questions regarding 
to their mistakes. (Artifact 4: Exam #1) 
 

Significant Results  
The homework grades were normalized and the results were compared between the two semesters. 
Homework #1 Results 

 
Figure 44 Homework #1 Grades 

 

 
Figure 45 Homework #1 Spring '17 Grades Distribution 
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Figure 46 Homework #1 Fall '17 Grades Distribution 

 
Exam #1 Results 
Note: the grades pertaining to the logarithmic/exponential portion of the exam were normalized. 
 

 
Figure 47 Exam #1 Grades 
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Figure 48 Exam #1 Spring '17 Grades Distribution 

 

 
Figure 49 Exam #1 Fall '17 Grades Distribution 
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Final Exam Results 
Note: the grades pertaining to the sections required for this FLO were normalized 
 

 
Figure 50 Final Exam Grades 

 

 
Figure 51 Final Exam Spring '17 Grades Distribution 
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Figure 52 Final Exam Fall '17 Grades Distribution 

Summary of the Results 
 

 
 

 
 

  

Formative

Grades % A B C D F

Spring '17 7 36 14 14 29

Fall '17 32 47 16 5 0

Homework #1

Summative

Grades % A B C D F A B C D F

Spring '17 6 18 23 35 18 29 18 23 12 18

Fall '17 21 26 32 16 5 16 47 32 5 0

Exam #1 Final Exam
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Reflective Critique 

A. General Reflection 
Upon completion of the project and based on the experience gained from previous semesters 
there was a reoccurring behavior that seem to interfere with the students’ success in the class. 
For example, some students were underprepared for the course, and that included lacking 
mathematical skills and uncomfortable with the college course requirements (for some of them 
this was the second semester in college). In addition, few other factors affected negatively the 
class performance, like being tardy, skipping class, not reading the module assignments before 
coming to class. 
Other students manifest the expectation that whatever they do in class time only it will be 
suffice to understand the course material and perform well in the exams, which definitely was 
the wrong approach. 
Being aware of the situation and being proactive, address possible issues from the first day of 
class will help the students be more successful. Using self-assessments techniques and by 
making the students aware of the resources available to them, this will create an environment 
that cultivate class participation and a better performance overall. 
 

B. Critical Evaluation of Each Essential Competencies & Indicators in this FLO 
(Approximately ½ to 1 page for each essential competency: In alphabetical order, list and reflect 
on each essential competency -- and the selected indicators -- that this FLO addressed. For each 
essential competency, reflect on how the methods used to demonstrate the essential 
competency and its indicators aided student learning and/or helped you become a better 
counselor, teacher, or librarian. Discuss how the methods used could be improved in light of the 
project results in order to improve student learning. Do not refer to your general practices 
outside of the FLO being discussed; reflection should be specific to this FLO.) 
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1. LifeMap 

Establish student & faculty contact that contributes to students’ academic, personal, and 
professional growth 

Course related interactions are positively related with student engagement. One way to 
achieve this is through dialog with the student, realizing what are the motivations of taking 
this class and the direction is going in the future. Usually, at the beginning of the semester, 
in order to get to know the students, I give them the chance to introduce themselves to the 
class. This is done by creating groups of two students, they introduce themselves to each 
other, answer questions regarding their academic standings, degree pursued, and potential 
job direction after the completion of school. Then they each introduced the other person of 
the group to the class. This activity allows me to get to know the students better, creates 
the opportunity for one-to-one discussions in which I can recommend either future classes 
or certifications that the students can pursue to better themselves and create better 
occasions for getting hired in their future. 

Seek out struggling students and identify options through dialog and appropriate referrals  

The results of the first quiz provided the opportunity to discover potential deficiencies in 
student math preparation for the course. This allow me to make contact with the student 
and create the conditions for improvements. To begin I had to understand the main causes 
that affect the student performance in math related assessments. One of the most common 
situation I have encounter was the fact that most of the students were out of school for 
some time and as a result very “rusty” in terms of dealing with the academic rigors of a 
college class. In this case, the focus was in how to make a quick transition, that allowed the 
student to catch up in the class and at the same time created the opening for math 
“interventions”. In order to succeed, the student had to realize that in a fast pace course it 
has to allocate more time to discover where the deficiencies are and what are the best 
methods to remedy them. Besides spending more time on the assignments, the student had 
allowed the time for required tutoring, which for most part was done outside of class, either 
during the office hours or in the open lab. Furthermore, depending on the situation, the 
student was referred to the math center for more in depth help. 

Help students assume responsibility for making informed academic decisions (e.g., degree 
requirements, transfer options, etc.) 

From past experiences I have realized that the students are making randomly elective 
selection and this can become potential problems in the future. Some of them are not 
aware of each class prerequisites, and can create potential scheduling issues with the 
classes. In addition, most students are still not aware of the certificates or of the possibility 
to earn a second degree concurrently with the first one. In order to help them make an 
informed decision, at the beginning of the semester, I introduced them to both, the 
certificates offered and the degrees available. Also, I discuss with them the electives 
concept and the methodology of carefully selecting them, which in exchange make those 
certifications or additional degrees possible. This allows them to make an informed decision 
when they select future classes. One way to remove the possible gaps in the schedule is to 
use the tools in LifeMap. Besides planning out their path to graduation, it also allows them 
to create a portfolio of their classwork, which it can be used at future job interviews.  



76 | P a g e  
 

Reflection: 
After the implementation of this project I have realized that most students are not aware of 
the resources available to them that can make them more successful in pursuing their 
college degree. One important part is LifeMap which allows them to create an educational 
plan. This will make sure they do not take extra classes and they are on track for graduation. 
The first part is significant for the students on financial aid. Also, the students can use the 
financial planner, in order to make sure they have what they need to complete their degree 
in a timely manner. The career planner and job prospects are another tools, in the LifeMap, 
that the students can use to explore future internships and job opportunities. 

2. Outcomes-based Practice 

Collect evidence of progress toward student achievement of unit, course or program 
learning outcomes 

For this FLO it is important that the students understand the correct approach that ensures 
their success in the class. Being a math topic, in both their homework and exams, the 
students had to show the path to obtained the final results. This process starts in class, 
where I give them examples in regards to how to read and understand a word problem, 
extract what information is provided, identify which formulas are required, and finally 
determine the required answers. These steps are crucial in making sure the students 
understand and apply the correct equations and get the full credit for their effort. It is, in 
most cases, a seamless transition, from the class work, to formative assessment – the 
homework, and to summative assessment – the exams. Documenting the way, the final 
answers are provided ensures that the students get the full amount of points available for 
each problem and if the answer is wrong, they can earn partial credit if the correct path to 
solve the problem was chosen. 

Sequence learning opportunities and assessments throughout units, courses, programs, 
and developmental advising to build student understanding and knowledge  

The subject governed by the exponential and logarithmic equations covered in this FLO is 
the optical absorption in semi-transparent materials with respect of the incoming 
wavelength.  

The initial approach is to introduce the student to the equation governing the principle 
cover in the lecture. The correlations between terms (direct or invers proportional) and their 
significance with respect of the principle should be covered as well. Real life examples are 
offered to illustrate that particular principle and then mathematical models can be created. 
From here, either a combination of equations governing the topic can be presented or in 
depth manipulation of each term of equation can occur. Visual aids or hands on 
demonstration can be used to help the student understand the behavior of light and help 
anticipated the outcome of different math examples, either in class or in homework’s, 
exams, etc. It is important that the student grasp the concept and this is illustrated by 
providing explanations of the mathematical answers. Just providing the numbers will not be 
sufficing. 
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Use evidence of student learning to review and improve units, courses, and programs (in 
classroom settings) 

Understanding of principle makes math easier and make the students more comfortable 
with the subject. One of the impediments encountered by the students is the vocabulary. 
Most of them had to optical experience and as a result all is a new subject. Off course, the 
mathematical equations became easier with practice. The feedback I have received from 
students is that the textbook does not have enough examples. I have tried to complement 
the textbook as much as possible by creating a new set of examples that are given in class. I 
have also recommended to the students to create their own example using the note used in 
the class. Depending on the mathematical background of the student, this can be a very 
difficult class, especially when only math class is the prerequisite. This requires additional 
effort from the student, and in order to succeed extra time spent in the open lab or tutoring 
math center is required. I have also encouraged the students to try to work the problem as 
much as possible and when they got stuck to contact me via email or if they are on campus, 
to get together and go over the problems. 

Reflection: 
Even after all the efforts spent on the project to make sure all the students have all the 
resources available to be successful in class there still a small percentage that fails. I have 
plan for the future to research in more depth the causes of failure, to make sure that I can 
find new ideas and solutions that can help all the students to become more effective. 
Talking with the colleagues from the math department, I have realized I am not the only one 
that encounters the same problems. I believe that more contact between the departments 
will benefit the students making aware that math has real life applications. 
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Supporting Artifacts for FLO#2  
 
Artifact 1: Math Quiz 

Artifact 2: Lecture Notes  

Artifact 3: Homework #1 

Artifact 4: Exam #1 

Artifact 5: Final Exam 
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Artifact 1: Math Quiz
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Artifact 2: Lecture Notes 



83 | P a g e  
 



84 | P a g e  
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Artifact 3: Homework #1 
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Artifact 4: Exam #1
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Artifact 5: Final Exam 
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V. Faculty Learning Outcome #3 
Faculty Learning Outcome #3 
Design an active learning activity that will improve the students’ hands-on capabilities in regards to 
implementing an electronic circuit, both in a simulation software and on the bench. 

Essential Competencies and Indicators Addressed: 
 

1. Inclusion and Diversity 

 Design and support learning experiences that address students’ unique strengths 
and/or needs 

 Use diverse perspectives to engage and deepen critical thinking to challenge 
students to identify and question their assumptions and consider how these 
affect, limit, and/or shape their viewpoints 

 
2. Professional Commitment 

 Stay current in discipline/academic field (e.g., professional organizations, 
conferences, journals, reading in the discipline, fieldwork, etc.) 

 Participate in faculty developmental programs, resources or classes, whether 
Valencia-based or external university/college-based 

 Stay current with technological tools and/or platforms within discipline and at 
the college 

Adequate Preparation 
Before we are talking about instrumentation and electronics the students were made aware of the 
difference between the electrical and electronic. Electrical is the study and application of flow of 
electrons. Electronic is the study and application of flow charge, where the charge contains both 
electrons and holes. The difference between the two is important because electrical does not have 
decision capabilities but the electronic does. 
The electronics and instrumentation become important because in the industry almost every process 
becomes automated. There is a need for technicians able to understand these processes and applied 
them using the instruments available in the field. 
The following books were used to prepare for this project: 
Applied Electronic Instrumentation and Measurement, 1st Edition by David Buchla, Wayne McLachlan 
Electronic Measurement & Instrumentation by R. S. Sedha 
Instrumentation and Measurement for Electronics Technicians, 2nd Edition by Robert Gillies 

 

Appropriate Methods 
The subject was taught using live demonstrations of the circuits and the instruments associated with 
them. First we had to take into account possible sources for the circuit, like DC power supply and AC 
frequency generators. Second, in order to measure diverse types of signals, we were using digital 
multimeters and oscilloscope. Third, the components used in the circuits were measured and sometimes 
faults identified using the LCR meter. 
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As formative assessments the background probe (Artifact 1) and the laboratory hands-on exercises were 
used. The students earned 50% of the grade for them. Using the laboratory manual they had to identify 
which components they need, retrieve it from the parts bins, and then built the circuit. I have 
encouraged them to divide the circuit in small portions, apply power, and then test to make sure it is 
working before moving on. If the laboratory experiment had a software component, a circuit simulation 
– MultiSim, the experiment in general went pretty smooth. Some laboratory experiments could not be 
simulated due to lack of components availability in the software. Laboratory reports were created based 
on the results obtained in the lab. (Artifact 3) 
As summative assessments, the hands-on portions of the two exams during the semester were used. 
The tests were designed using similar components and based on the same circuits as the laboratory 
experiments. The students had a chance to prove the mastery of their hands-on skill. 

Significant Results 
The idea for this project was the result of the poor grades, for the hands-on only (not the laboratory 
report) obtained by the students in the past years. In order to assess better the students, for the 
laboratory experiments, the grade was divided in half between the hands-on and reports turn in. The 
class was usually taught once a year, in the spring. Below is an illustration of these results from ’14, ’15, 
and ‘16: 

 
Figure 53 Laboratory Hands-On Grades Spring '14 
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Figure 54 Laboratory Hands-On Grades Spring '15 

 

 
Figure 55 Laboratory Hands-On Grades Spring '16 
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Figure 56 Hands-On Averages 

 
The first tool implemented for this project was the background knowledge probe (Artifact 1), which was 
not graded for the student – no weight in the class grade, however was corrected before being return 
(Artifact 2: Background Knowledge - corrected) 
After the demos performed in class and the midterms, below are the hands-on grades for the fall term 
’17: 

 
Figure 57 Laboratory Hands-On Grades Fall '17 

With the exception of one student that did not turn in anything (end up failing the class) the grades are 
much better than previous years. 
The new addition for this semester was the hands-on component for the exams (Artifacts 4 & 5), which 
until now were purely theoretical. The weight for the overall exam was 20%. Below are the results: 
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Figure 58 Exam Hands-On Fall '17 

As we can see the grades for the first hands-on were good, but continued to improved and were mostly 
good for the second exam. The final exam did not have a hands-on component due to the fact that there 
was enough material to cover due to the compressive style. 
 

Reflective Critique 

A. General Reflection 
This FLO was the result of experience gain teaching previous sections of the class, EET 2365C 
Wireless Data. An alarmingly higher number of students struggle during the hands on portion, 
which prevent them to finish the laboratory in timely manner or to get the appropriate results. 
At the beginning of the class I have used the background probe to identify the common ground 
between all the students and creating a starting point for the project. The project makes me 
realize that of one the possible causes for failure is the fact that, depending which classes they 
take (sequence), some students become “rusty” with the instrumentation because they do not 
get a chance to practice every semester. Once a short tutorial, followed by a demo was 
presented, they were quickly to remember the forgotten knowledge. 
I believe we have to emphasize to the students the importance of hands-on component, which 
is very critical for technicians. One way to make them aware is to make sure in each class taught 
in the curriculum, that have a hands-on component, there are many opportunities to assess the 
skills throughout the semester. As a result, starting in the fall ’17 I have added a hands-on 
portion of the exam 1 and the exam 2. (Artifacts 4 & 5) 
Another factor that is equally important is the developing of troubleshooting skills, which will 
help the future technicians in their new jobs in the future. I have planned to add faults to the 
laboratory experiments in the future, that will make the students discover the possible causes, 
identify the problem, and finally repair the circuit before the beginning of the actual experiment. 

B. Critical Evaluation of Each Essential Competencies & Indicators in this FLO 
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1. Inclusion and Diversity 

Design and support learning experiences that address students’ unique strengths and/or 
needs 

Based on the results obtained from the background probe knowledge (Artifact 1) I designed 
several demos/activities that gave the students a chance to learn and overcame their 
deficiencies in regards to the hands-on portion of the class. I have started by reiterate the 
importance of knowing the instrumentation, not only for the success of the experiment, but 
also for their safety. In our case, we are dealing with electrical circuit and safety is the most 
important aspect in the lab.  

The laboratory component has two portions, the software – where the students simulate 
the circuit in a safe environment, and the hardware – the students replicate the circuit from 
the simulation on a breadboard.  

 

Use diverse perspectives to engage and deepen critical thinking to challenge students to 
identify and question their assumptions and consider how these affect, limit, and/or 
shape their viewpoints 

From past experiences I have realized that most of the students are impatient and in a 
hurry, as a result, I have to create artificially a time window that force them to try to solve 
the situation by themselves. I am referring to answering for help during lab portion of the 
class. When call upon, if I gave the student few minutes before I came over, nine out of ten 
times, the student figures out by itself what was the issue.  

Another misconception I have encounter, was the expectations that the experiment has to 
work 100% all the time. The multitude of factors that can affect negative the experiment 
was neglected. Starting with the basic things as the ground and finishing with only portions 
of the integrated circuit was performing up to part. Off course the notorious intermittent 
fault, sometimes the circuit works sometimes it does not without major changes in the 
conditions, is very hard to troubleshoot because it is hard to replicate. 

                   

Reflection: 
Another error student make was the expectation of building the circuit once and gaining 
enough knowledge that would not require building again in the future.  In another words, if 
they built it once, they were capable to build it again with no issues. Same thing was 
reoccurring with using instrumentation for measuring parameters of the circuits. Students 
failed to realize that overall this is a skill, and they would have to work to develop it and 
more important maintaining it. I have encouraged them to spent as much time as possible in 
the open lab and building and rebuilding the circuits until they were confident that they 
understand what is happening and they can replicate the process over time. 
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2. Professional Commitment 

Stay current in discipline/academic field (e.g., professional organizations, conferences, 
journals, reading in the discipline, fieldwork, etc.) 

One way of staying current in this field is by becoming member of professional organizations 
that promote discovery and innovation. Currently I am member of few of them, like IEEE 
(Institute of Electrical and Electronics Engineers), IEEE Photonics, SPIE (The International 
Society for Optics and Photonics), and OP-TEC (The National Center for Optics and Photonics 
Education).  

At Learning Day – Spring 2018, I have presented, together with other mathematics faculty, a 
session – “STEM Interdepartmental Collaboration at West Campus”. The primary goal of 
presentation was to analyze the activities that offers students the opportunity of a 
meaningful and concrete connection between math and electronic engineering courses at 
Valencia College. Introducing engineering problems to math classes through discussions 
creates a sense of discovery in the learning process. 

  

Participate in faculty developmental programs, resources or classes, whether Valencia-
based or external university/college-based  

Inside the Valencia organization, a way to stay updated is to attend faculty development 
classes throughout the year. In addition, every summer, the program Destinations, creates 
few tracks that allows the faculty to pursue a very condensed camp (5 weeks) either in 
technology or student development, like CARE. 

Stay current with technological tools and/or platforms within discipline and at the college 

Electronic newsletters or publications constitute another avenue that allows the faculty to 
stay up to date and by direct connection that knowledge will be transferred to the students. 
Currently I have subscribed to the following e-newsletters: Photonics Media, Industrial 
Photonics, Europhotonics, and the following magazines: Photonics Spectra and 
Biophotonics. 

Reflection: 
The hands-on component of the class is divided in the simulation on the PC and replicating 
the same circuit on the bench. The majority of the students had almost no issue with the 
first part, software simulation, reflecting the conditions of our current environment when 
we are surrounded by different types of soft applications.; The students are more 
comfortable and as result learn very fast how to build the simulations. On the other hand, 
the bench is where almost everybody encounters some kind of issues, from minor – 
forgetting to connect the power to the integrated circuit, to major – connecting the wrong 
source, using the wrong leads, creating possibilities for electrocution. I believe that using 
outside help, in our case the industry folks that are potential employer for our students in 
the future, we can make our students realize the importance of being good at both, hands-
on and troubleshooting. As a faculty, we can repeat the message over and over, but 
sometimes is getting lost in transmission so to speak, but when an outside person come in 
and basically resonates on the same frequency students tend to pay more attention.   
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Supporting Artifacts for FLO#3: 
 
Artifact 1: Background Knowledge Probe 

Artifact 2: Background Knowledge – corrected 

Artifact 3: Laboratory Report 

Artifact 4: Exam 1 Hands-On 

Artifact 5: Exam 2 Hands-On 

 
Artifact 1: Background Knowledge Probe 
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Artifact 2: Background Knowledge - corrected
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Artifact 3: Laboratory Report 
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Artifact 4: Exam 1 Hands-On 
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Artifact 5: Exam 2 Hands-On 
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