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Truth in Advertising

My labs are not all wildly engaging.

I’m still figuring this out.

These ideas are from several courses over many years.
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I’ll show student feedback I’ve received and discuss pros and cons
of projects.
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Sample digital project description

Number of prime ministers from each province

4 inputs, to give binary representation of province or territory

?? outputs, indicating how many prime ministers were born in
that province or territory

Students must design, simulate, build, test, and present a
circuit to do this. Course assignments may cover some of these
topics, but not on a single example.
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Digital project 2017; value of knowledge and skills
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Digital project 2017; advice to others
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Fall 2017; note the effectiveness of my personal invitation
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Student designed experiments

Instead of using “canned” experiments, students design their
own.

First week is an introduction to equipment in the lab.

After lab they look up phenomena and how they are measured.

Second week they find equipment, set it up, and determine
how they will measure.

Third week they do the experiment and write report.

Repeat for another phenomenon.

Based on feedback from each report, revise or improve each
experiment and repeat.

This last step is rare in labs.
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Getting students to do your work for you

Do you have a procedure, piece of equipment or software
that you need to explain to students?

Have them do a project to produce a tutorial and/or video.

Knowing the finished product will be on a public web site or
YouTube channel adds motivation, since it’s not just for the
instructor.

This is a great chance for peer feedback.
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Video project; sample thumbnails
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Video project 2013
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YouTube views; over 250000 views (as of March 2019)
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Peer marking to highlight expectations

It can be done during a project for feedback or at the end.

Knowing how much work they themselves have put into it
influences their evaluation of peers’ work.

It also allows their perspective on what matters, which may
differ from mine.

All projects are different, so seeing others’ work doesn’t
directly allow copying.
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Digital project 2017; marking others
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Digital project 2017; being marked by others
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Pros and cons of projects

Projects sacrifice exposure for engagement.

About 1/3 of labs devoted to project works well;

typically the last 1/3 of labs.

This precludes labs on the most advanced material.

They cover less material, but in greater depth.
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Pros and cons of projects (continued)

Project constraints limit scope.

The strongest students could handle “wide open” projects.

The weakest students couldn’t handle “wide open” projects.

Getting the constraints right takes iteration.
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Final thoughts

It’s all about logistics.

The type of project that works is very course-dependent.

Getting things running smoothly takes time.

Student engagement is higher the more smoothly things run.

Projects that are engaging are better than projects that are
“well-intentioned”.
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Digital project
Video project
Student designed experiments

General project principles

Projects should be unique (at least within the lab
section).

(Coming up with the project list is probably the hardest part
for the instructor, although it can be reused.)

About 1/3 of labs devoted to project works well.

Having about 1/3 of lab grade avoids stress.

Early introduction of the project generates more interest.

Phases or milestones and scaffolding make a huge difference.

Examples help a lot.

So do rubrics and checklists with concrete criteria.
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Digital project phase timing

Phase I is due in week 4. (Work is done outside lab.)

Phase II is due in week 7. (Work is done outside lab.)

Phase III is due in week 10. Work starts in lab during week 9.

Phase IV takes last 3 weeks of lab time.

Final presentation is during the last lab period.
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Digital project peer marking

Students give a grade from 1(poor) to 5 (excellent) on 10
criteria.

They also evaluate their partner’s contribution.

About 90% of partners are happy with each other.
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Video project

Students fill out short form for all of the projects.

Students fill out long form for two of the projects.

I compile results and return to students.

The long form is just the short form with room for
comments.
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Student designed experiments

This was in an optics course.

It works well because experiments are quite independent.

The same equipment can be used to examine various
phenomena.
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