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Report: Evaluation of the college-physics and
international-physics programs at BIT (2019)

Preamble

During a two-week site visit, Profs. Joe Sanderson and Jeff Chen (University of Waterloo, Canada)
evaluated various aspects of the college-physics and international-physics programs at BIT. They both
endorse the high teaching quality of these programs and believe that these programs can be favorably
compared with best physics programs internationally.

1. Classroom and lab instructions

Both evaluators have had an opportunity to review course outlines and recent exams and to visit
classrooms and talk to instructors, and students. Observed classes included eight college physics, and
one international program class instructed in English and three labs, all carried out in English.

a.

Quality of Instructors.

The teachers were all well prepared; The instructors all exhibited a strong background in the
material; They used diverse teaching methodologies showing effective engagement; All of the
lectures were well planned; Classes used up to date examples such as gravitational waves (this
was a pleasant surprise for the evaluators) every day and practical examples, and examples
coupled to applications in engineering.

Instruction and presentation:

All topics are well communicated and well laid out, the classes are all coordinated with a well-
defined overall plan and a library of presentation material which individual instructors have
customised to their own style. Both qualitative and quantitative analysis combined to help
students understand the physical concepts.

Student participation:

There was creative and good use of experimental demonstrations, involving student
participation. Availability of partially completed notes in some cases, helps to promote active in
class participation.

d. Teaching methods:
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There were a wide variety of methods used to give the students an active learning opportunity,
such as classroom response examples (using rain classroom), frequent traditional style mini
dialogues (with good response level). In the lab the introductory section was typically a
presentation followed by a hands on demonstration.

Teaching Material and Equipment

Text book:

The in house produced four volume text book, for college physics prepared by the team led Prof
Hu with chapters written by instructors, who have shown excellence in the topic. The volumes
are based on feedback from students from previous generation of texts, and are designed to
incorporate new developments in information technology. This is clear form the prevalence of
QR codes on many pages linking to the online MOOC, (licenced videos including high quality
international productions) and The text follows the guidelines of the Chinese ministry of
education, in terms of physics content for a science and technology university (2010). The
writing style is focused on the physical picture, with thorough explanations of physics ideas as
well as presenting practical applications. The text book is very well received by students and
closely followed in class.

Online elements:

Online elements, for the college physics course includes, the MOOC which has been recognised
as among the top MOQOCS in the country and as described above includes high quality videos,
online tests, discussion forum. Student participation in the forum is encouraged by the
possibility of a participation grade, and facilitated by graduate student TAs. A separate course
management system allows instructors to share material, in class note templates or post class
summaries for example. Participation for the online tests is also provided by a grade and
multiple attempts are encouraged.

Labs:

The space and in house equipment is first rate and other resources are available. The
progression of the labs is independent of the in-class material, which seems to be in line with
research findings which show little linkage is needed. The in-house lab manual was prepared
bilingually, based on past experience. The lab equipment is extremely well maintained by
technicians and staff. A faculty instructor is present for every lab and classrooms are limited to
around thirty students each working on their own apparatus, independently, although clearly
discussion is encouraged. Each lab is started with a lecture on the purpose, principles and
apparatus used in the experiment, lasting around thirty minutes, students appear to pay close
attention to this. The lab marking is organized, with a clear marking scheme and students
appeared to have no problem finishing on time.

Course outlines and final exams:




The Course outlines were extensive and detailed giving students a clear idea of the program of
study. Review of the final examinations for college physics and the international program,
showed clear alignment between the course outlines and final exams and with textbook
assignments. The evaluators noted that the college physics course was set independently of the
instructors, to give an unbiassed final exam and eliminate “teaching to the test”.

3. Meeting with instructors, administrators and students

The reviewers had a scheduled meeting with the administration of the school of physics, an open
discussion with teaching faculty, and informal discussion with students.

= The college has approximately 70 teaching faculty, who are specialized in theoretical physics,
condensed matter physics, optics, plasma, and computational physics. These backgrounds cover
the needed knowledge base to support the college physics teaching.

= There is a combination of student evaluation and instructor-peer evaluation of teaching faculty
members. This seems to place a good balance on innovative, evidence based teaching and
student satisfaction.

= The school administration recognises the value of excellent teaching by annual teaching award
and nominating for university level teaching award. An research intensive faculty member has a
teaching load of 96 hours per year and a teaching intensive faculty member has a double
teaching load; the is an excellent division of tasks, that allows the faculty to make substantial
contribution to teaching.

= The university established the outcome-based education plan, which covers the Engineering
schools and the college physics teaching for these programs. The university and school of
physics actively support this plan.

= The faculty recognizes the need to adapt to the new culture of the new-generation, incoming
students. The younger faculty members are particularly in tune with the internet-age students.

= Arepresentative of the office of undergraduate academic affairs, described the range of funding
available to promote teaching activities including teaching based research activities and Prof Hu
described a research activity to assess a flipped classroom implementation which showed very
promising results, which have recently been presented at a conference

= The faculty development centre representative, described the year long teaching training
program for new faculty and their active program of meetings, focusing on specific teaching



challenges, Encouragement to attend a yearly teaching and learning conference in Beijing was
also discussed.

4. Comparison with University Waterloo

The two universities have similar natures: they are both since and engineering heavy universities
and the Physics School of BIT (or Department of Physics at Waterloo) is required to cover service
teaching for approximately 3000 students (1000 at Waterloo).

The class size varies at both universities, with a range of 50~120 students in a typical session.
This is towards the higher side of student/professor ratio.

Both universities provide adequate teaching assistance resource, at approximately same level
per student per course.

The material in the standard college-physics textbooks at the two universities are at a similar
level and with a similar depth. However, in the actual course delivery in classroom, we feel that
Waterloo courses go into as much depth as BIT courses would do.

Both Universities have a similar teaching philosophy in covering service teaching: well-
structured plans, coordinated teaching material, defined marking scheme. BIT’s experience in
setting the final examine independent of the actual instructors seems to be a good
teaching/learning quality measure that could be adopted by Waterloo.

Both Departments value detailed course outlines. The course element assessment

The presence of an active university unit dedicated to improving faculty instruction is a similarity
between the two universities, and the possibility of funding to undertake evidence based
teaching development is also a positive similarity.

A meeting with chair physics UW and associate dean BIT which decided that the first year course
content for physics majors was transferable, which is an indication of matching standards
between the two universities.

Summary:

The college-physics and international physics programs at BIT are first-rate programs in China and are, in
many aspects, comparable to the Physics service-teaching activities in Waterloo.

2 Cully
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