
Course analysis for “Physics: Introduction to University Physics, with Optics, 
Waves and Quantum Physics, FYSA13” VT 2020 
 

Course responsible: Lukasz Michalak 
Teachers: 
lecturers: Vincent Hedberg (optics and waves) and Lukasz Michalak (waves and quantum 
physics) 
exercise supervisor (problem-solving sessions): Megha Gopalakrishna 
lab supervisors, geometrical optics: Smita Ganguly and Yuhe Zhang 
lab supervisors, diffraction: Ahmed Alshemi and Mehran Sedrpooshan 
lab supervisors, quantum physics: Helen Edström and Tamires Gallo 
Number of students registered: 41 (in Ladok) 
Course representatives: Maria Esther Vilar Álvarez and Eléni Theodoridis 
Grades (all the three exams together): U – 11, G – 15, VG – 5, did not take the exam (i.e., 
did not take at least one of the partial exams) – 10. 
Grades for the Waves sub-course: U – 11, G – 15, VG – 7, did not take the exam – 8. 
Grades for the Optics sub-course: U – 6, G – 13, VG – 13, did not take the exam – 9. 
Grades for the Quantum Physics sub-course: U – 7, G – 16, VG – 8, did not take the exam – 
10. 
 
The course was given entirely as a remote (distance) course, due to the COVID-19 situation. 
The following distance learning adjustments were applied: 

• Two of the labs (geometrical optics and quantum physics) were replaced by digital 
labs off campus: students worked individually and were encouraged to contact their 
lab supervisors during set office hours (via Zoom); the diffraction lab was organized 
on campus with some adjustments due to COVID-19 (shorter lab periods, individual 
work instead of work in pairs, disinfection of the workplace). 

• Lectures were replaced by video lectures (asynchronous learning). 
• Exercise sessions on campus were replaced by real-time online problem-solving 

sessions with the exercise supervisor, and discussion sessions with the lecturers 
(synchronous learning). 

• The usual lists of recommended end-of-chapter problems were supplemented with 
graded hand-in assignments, and conceptual quizzes that were assigned for the 
discussion sessions; the hand-in assignments generated bonus credits added to the 
final exam results. 

• The examination was run as three online exams for the three sub-courses, 
respectively: Waves (3,0 hp), Optics (1,5 hp) and Quantum Physics (1,5 hp). The 
exams were supervised via Zoom. 

• The students were provided, in Canvas, with a detailed study plan for each week and 
day of the course. 

• For each chapter of the textbook, the students were provided with a detailed study 
guide. The study guides included small home experiments (either do-it-yourself 
experiments or filmed experiments, if the experiment required a more advanced 
equipment). 

• To encourage student cooperation small study groups of 3-5 students were formed. 
 



Analysis 
I. Summary of the course evaluations 
Total number of responses: 15 (37 %) 
 
Short summary of the results: 
About two out of three responders participated in at least 61 % of the various course 
activities. Overall, the students were quite satisfied with the course and gave it 2.8 on the 
scale from 1 to 4 (the same scale will be used below, unless specified otherwise; 1 means 
poor/strongly disagree, and 4 means excellent/strongly agree). 
 
A strong majority of the students believe the course to be very important for their education 
(3.8, i.e., almost all of them strongly agree with this statement) and that it promotes deep 
approach to learning (3.4 for assessment of in-depth understanding of the course content vs. 
only 2.4 for assessment of memorized facts). The students believe also that the course 
helped them develop problem-solving skills (3.1) and become more confident about tackling 
new and unfamiliar problems (3.1). They deem that the laboratory work contributed 
essentially to their learning (3.1) and partially agree that their analytical skills were 
sharpened by the course (2.9). However, the students did not feel very inspired to do their 
best by the instruction in this course (2.6). 
 
None of the different course components or aspects was graded lower than 2.5. The Canvas 
website received the highest grade (3.6), followed by the hand-in assignments (3.4), the 
study guides for each chapter (3.4), and the recommended textbook problems (3.4). Other 
high-ranking components were the small home experiments (3.3, although only about half of 
the responders seem to have actually done at least some of them, as the other half chose to 
answer “not relevant”), the conceptual quizzes (3.2) and the corresponding discussion 
sessions (3.1), the work with lab reports (3.1), the study groups (3.1), and the digital labs 
(3.0). The prerecorded lectures and the problem-solving sessions received satisfactory 
grades of 2.8 and 2.6, respectively. The exam, its form and content, the on-campus lab, and 
the textbook were all graded slightly below 3. 
 
The students were quite satisfied with the work of the teachers: 3.1 for trying to make the 
subject interesting, 3.0 for the contact with the teachers, 2.9 for clear expectations from the 
start of the course, 2.8 for understanding the students’ potential difficulties with the course, 
and 2.6 for the quality of explanations. 
 
On average, the students think that the workload of the course was a little too heavy and 
that they were not given enough time to understand the subject content. 
 
On the scale from 1 to 5, the quality of the waves lectures was graded with 3.6, while for the 
optics and quantum physics lectures this number was 3.4. The explanations in the lectures 
were graded with 3.3-3.4. The students rather liked the lecture notes provided with the 
prerecorded lectures for the waves and optics part (3.9 on average). The video lectures were 
watched regularly by the majority of the students: over 73 % saw many or all of the waves 
lectures, for the optics lectures this number was over 53 %, and for the quantum physics it 
was 60%. In the open-ended question about the video lectures, several students expressed 



that they were convenient (both regarding the planning of studying and the actual process 
of watching the lectures) as well as informative and thorough. 
 
40 % of the students said that they would not have liked real time lectures instead of the 
prerecorded video lectures; and for the additional 20 % of the students, real time lectures 
would have worked equally well. 
 
The problem-solving sessions were poorly frequented (from several students in the 
beginning to 1-3 students in the end of the course). However, the discussion sessions had a 
better attendance (from 20 students in the beginning to 6-8 students in the end of the 
course). The answers to the survey’s open-ended question about the exercises confirm this 
low attendance (due to heavy workload, time management issues or without specifying the 
reason for it) but indicate that at least some of the responders liked the idea of activating 
the students with quizzes and problem solving. 
 
Open-ended questions about the labs 
Most of the students liked both the digital labs and the on-campus lab, and found them 
helpful for understanding the subject content. A couple of students complained, 
nevertheless, about the software used in the on-campus lab, as it was crashing quite often. 
 
Open-ended question about the study groups 
Those students who chose to take part in the work of their study group enjoyed it and found 
it helpful, both in terms of socializing and studying. However, in some of the groups the 
cooperation did not really work as intended due to low attendance at group meetings. To 
make the cooperation work better, the students suggest creating a “more meaningful” 
assignment for the group to work on (instead of the optional quizzes, one student suggest a 
group hand-in) or making the groups larger in order to increase the chance of meeting other 
classmates. 
 
Open-ended question about Canvas 
The majority of the students were very happy about the way the Canvas webpage was 
organized. 
 
Open-ended question about the exam(s) 
The students showed understanding for the difficulties of an online and proctored 
examination. However, a few of them complained about the lengthiness of the exam and 
that, as a result of it, they had been very tired during the afternoon exam session. 
Otherwise, several students found the waves exam harder than the previous exams on 
waves. 
 
Open-ended question about the best qualities of the course 
When asked about the best thing(s) with this course, several students praised the 
prerecorded lectures and the teachers and supervisors. 
 
Self-reflection 
The most common pieces of advice of the responders to their successors can be summarized 
as: study together, do more exercises, participate more in course activities. 



II. Comments and reflections from the teachers 
The teachers feel that the course went very well, especially given its challenging, mostly 
online, form. In particular, the teachers are pleased to see that the students found the 
course required them to reach for an in-depth knowledge rather than fact memorization. 
 
Many extra resources, usually not planned for the on-campus version, were added to 
enhance the students’ learning and continuous motivation: prerecorded video lectures, 
hand-in assignments, conceptual quizzes (and group discussions thereof), a detailed study 
plan with detailed study guides for each chapter, small experiments to conduct at home. 
Digital versions of two of the labs were also added since the original labs were impossible to 
perform on campus. We are happy to conclude that all those resources were perceived as 
helpful by the students. 
 
The exam results (65 % passed the exam, for the three exams together) were in parity with 
the typical results for the previous Optics and Waves sub-course of FYSA01 (typically 70 %). 
The waves part of the exam went slightly worse (67 %) than the optics (81 %) and quantum 
physics (73 %) parts. Some of the responders of this survey also conclude that the waves 
exam was harder. Last year, however, some of the students claimed that the exams should 
be made more difficult. Furthermore, the waves exam did not go worse than the optics and 
waves exams in the past, even though it went worse than the other two exams this year. 
 
Students did not feel very inspired to do their best by the instruction in this course (grade 
2.6 out of 4). It would be very important to investigate what this deficient motivation 
depended on. Our guess is that it might have depended on the monotony and stress of 
online education, and (an almost complete) lack of on-campus meetings with the other 
students and the teachers. 
 
Poor attendance at the problem-solving sessions can be connected to the heavy workload 
and to the specifics of online teaching (some students might choose to skip doing things they 
deem unnecessary at the moment). On the other hand, problem-solving sessions tend to 
have a lower attendance than lectures, even in an on-campus setting. Looking at the last 
question of the survey, where the students were asked to reflect upon their own study 
technique, one can see that some students came eventually to the realization that problem 
solving was very important for this course. Also, in one of the initial questions of the survey, 
the students said that the course helped them develop problem-solving skills (grade 3.1 out 
of 4), which would indicate that the students worked on problem solving, but rather 
individually or in groups outside the problem-solving sessions. 
 
The lab supervisors were satisfied with the lab sessions. One of the supervisors for the on-
campus lab (diffraction) mentioned that the software on the computers in the lab room had 
been crashing frequently, which is in agreement with a complaint from some of the 
students. Some small changes to the lab manuals (diffraction and geometrical optics) were 
also suggested. The supervisors of the digital labs liked that we had changed the lab sessions 
from asynchronous (and unsupervised, with lab supervisors having office hours) to 
synchronous (and supervised). In geometrical optics, a front-page design contest was 
organized, and both the students and supervisors enjoyed it a lot. 
 



The teachers agree that the examination was rather lengthy and exhausting to the students. 
Giving the exam over two days, instead of one, is certainly an idea worth testing if the exam 
needs to be given online again. 
 
III. Evaluation of changes since last time the course was given 
In short: organized study groups were introduced, discussion sessions replaced digital office 
hours, quizzes replaced Mastering Physics assignments, digital labs were now done in real 
life (synchronously) with mandatory attendance, preparatory tasks were constructed for the 
digital lab on quantum physics, the study guides became more detailed and included, among 
other things, one or two small experiments per chapter for the student to do at home. 
 
Last year the lecturers felt a lack of systematic feedback from the students throughout the 
course, as they never met them in group. This year this was improved by adding discussion 
sessions for each chapter of the course, moderated by the lecturers. These discussion 
sessions could have had a better level of attendance, but they were still much more 
frequented than the lecturers’ digital office hours held last year. 
 
To promote socializing and cooperation between the students, the class was divided this 
year into small study groups and given small regular tasks (conceptual quizzes). This did 
rather work well, and was appreciated by the students, provided the students in the given 
group, were willing to participate in the work of their group. We did not want to make the 
group work mandatory as we did not wish to add to the strains of the already stressful lives 
of our students in the times of online learning and teaching. 
 
The on-campus lab (diffraction) was reorganized this year, mainly by removing the part with 
a spectrometer, and including a set of exercises with digital data collection and analysis. 
According to the results of this survey and to the observations of the lab supervisors, 
however, the computers were not always working well. 
 
The supervisors of the digital labs liked that we had changed the lab sessions from 
asynchronous (and unsupervised, with lab supervisors having office hours) to synchronous 
(and supervised). The interaction between the students and the supervisors worked much 
better this year than previously. In the geometrical optics lab, we organized a contest for the 
best front-page design (in the lab reports) that was intended as a way of making the learning 
experience in these difficult times more enjoyable – the contest seems to have done this job 
rather well. For the quantum physics lab, a number of preparatory tasks was constructed, 
which helped the students prepare for the lab session in a more structured manner. 
 
As, this time, we wanted to promote cooperative learning through conceptual quizzes, the 
Mastering Physics assignments were removed in order to keep the students’ workload 
manageable. 
 
The examination procedure was simplified this year: we decided not to use the Respondus 
system, as many of students were stressed by it last year. By supervising the exams only via 
Zoom, we minimized the stress both for the students and the exam supervisors. 
 



IV. Suggestions for modifications and measures until the next time the course is 
given 
The software and the computers in the diffraction lab need to be inspected and improved, 
so that they do not crash during the lab sessions. 
 
The question of heavy workload that several students complained about needs to be 
investigated more closely. We suspect that the feeling of the heavy workload can be a result 
of many mandatory lab-related tasks in the FYSA14 course that most of our students were 
taking in parallel with this course. Another explanation could be, naturally, connected to 
online education, in which lacking motivation and poor time management can lead to rather 
disastrous consequences. 
 
Next time this course, hopefully, will be given on campus, so many of our online adjustments 
will not be necessary anymore. We would like to keep, nevertheless, those elements that 
can be transferred to the campus setting, such as, e.g., study guides, quizzes or the structure 
of the Canvas website. 
 
Naturally, we will continue working on the quality of our specific lectures and other classes. 
 
2021-06-25, this course analysis has been put together by Lukasz Michalak. 
 
The course analysis is sent by e-mail to the director of studies: jan.knudsen@sljus.lu.se 
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