Terry Sturtevant

Wilfrid Laurier University

April 18, 2019

«O0)>» «Fr « «E)» Q>

it
v



fHac

o]
il



My labs are not all wildly engaging.
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My labs are not all wildly engaging.
I'm still figuring this out.
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My labs are not all wildly engaging.
I'm still figuring this out.

These ideas are from several courses over many years.

«O0)>» «Fr « > Q>



fHac

o]
il



o Projects students enjoy

«O» «Fr « o



o Projects students enjoy

o Student designed experiments
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o Projects students enjoy

o Student designed experiments

o Getting students to do your work for you
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o Projects students enjoy

o Student designed experiments
o Getting students to do your work for you

o Peer marking to highlight expectations
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o Projects students enjoy

o Student designed experiments
o Getting students to do your work for you

o Peer marking to highlight expectations

I'll show student feedback I've received and discuss pros and cons
of projects.
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Number of prime ministers from each province
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Number of prime ministers from each province

4 inputs, to give binary representation of province or territory
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Number of prime ministers from each province

77 outputs, indicating how many prime ministers were born in
that province or territory
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Sample digital project description

Number of prime ministers from each province

4 inputs, to give binary representation of province or territory

7?7 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.
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Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Sample digital project description

Number of prime ministers from each province

4 inputs, to give binary representation of province or territory

77 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.

Terry Sturtevant

Engagement in a Lab Setting



Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Fibonacci Number Generating Circuit

INTRODUCTION

LOGIC DESIGN EQUATION TESTING

Digital project; sample poster

Terry Sturtevant Engagement in a Lab Setting



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Digital project; sample poster
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Digital project; sample poster
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Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Hex to 7 Seg nt Decoder

CP220 -"Digital Design Project

C Drawing and
Simulation

"Thc kamaugh map for cach of 7 cupots s usd 1 "The smulaton ouput ook The
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Digital project; sample poster
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Designing, drawing and simulating the circuit for the project and then producing

the working prototype
PCJ/CP220 2017
80
® made me see how the whole ® helped me have confidence
50 process fit together that | could do the same in the
future
0 * both of the above W was unnecessary
i W the labs and assignments in
the course covered all of the
E same stuff
20
10 -
0-
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Pick whichever fits.

PCI/CP220 2017
B0
50 W The project improved my un-
derstanding of digital design.
20 W The project improved my wiring

and debugging skills.
* Both of the above are true.
30 ™ Neither of the above are true.




Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Pick the answer that best describes your feelings:

PC/CP220 2017
70
0 W1 look forward to doing more M | dread doing more electranics
electronics labs in the future, if  labs in the future, if they're
they're similar to these. similar to these.
50 I don't expect to do any more M| think the labs in different
electronics labs, so what | courses will be different
40 thought of these doesn't matter ~ enough that | can't base my
E for the future. expectations for future elec-
30 - tronics labs on these.
20 -
10
0

Digital project 2017; impression of labs
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

If someone was thinking of taking this course as an elective, you'd tell them

PCICP220 2017

W the labs make it more fun

m the labs make everything
seem more 'real’

Bath of the above are true

m the labs make it a lot more dif-
ficult

M the labs don't really make
much difference

Digital project 2017; advice to others

[m} = =



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Straw poll results

Why take CP/PC3207

No choice

Needed an elective

My email

Choice

Liked 220 labs

Always liked electronics

Responses

Fall 2017; note the effectiveness of my personal invitation
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Straw poll results

Why take CP/PC320?

No choice

Needed an elective

Choice

Liked 220 labs

Always liked electronics

0 2 4 6 a8 10 12 14

Responses

Fall 2018

[m} = =



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Straw poll results

Why take CP/PC320?

No choice

Needed an elective

Choice

Liked 220 labs

Always liked electronics

0 1 2 3 4 5 6 7 8 9 10

Responses

Winter 2019
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Instead of using “canned” experiments, students design their
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own.

Instead of using “canned” experiments, students design their

First week is an introduction to equipment in the lab.
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own.

Instead of using “canned” experiments, students design their

First week is an introduction to equipment in the lab.

After lab they look up phenomena and how they are measured.
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.
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Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Student designed experiments

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.

Terry Sturtevant

Engagement in a Lab Setting



Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.

Terry Sturtevant Engagement in a Lab Setting



Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.

Terry Sturtevant Engagement in a Lab Setting



What did you think about having to design experiments yourself rather than fol-
lowing given instructions?

PC237 2018

M| liked it; it felt much more like
real research.

70
B0
W liked it; it made me think
50
40
30
20

much more deeply about what
| was doing.

* Baoth of the above are true.
m Meither of the above are true.

Self-designed experiments 2018



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Pick whichever fits in describing your experience with the self-designed exper-

iments.
PC237 2018
50
25 M| now have a better under-
7 standing of the whole research
40 - process than | did before.
35 - ® | now have more interest in
research than I did before.
30 Bath of the above are true.
& 25 ® Meither of the above are true.
20
15 |
10~
5
o-

Self-designed experiments 2018
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The self-designed experiments were

PC237 2018
70
B much more work than regular
60 labs
B more work than regular labs.
50 © about as much work as regular
labs.
40

™ |ess work than regular labs.

® much less work than regular
labs.

Self-designed experiments 2018



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

The self-designed experiments were

PC237 2018

B much more interesting than
reqular labs.

B more interesting than regular
labs.

about as interesting as regular
labs.

W less interesting than regular
labs.

®much less interesting than
regular labs.

Self-designed experiments 2018
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What statement best describes your experience of the interest inspired by the

labs?
PC237 2018
80 W These labs were more interest- B These labs were about as in-
70 ing than labs in other courses.  teresting as labs in other
courses.
60 " These labs were less interest- ™ These labs were much less in-
ing than labs in other courses.  teresting than labs in other
50 courses.
= 40 ® | haven't had any other
courses with labs.
30 -
20
10—
0

Self-designed experiments 2018
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Do you have a procedure, piece of equipment or software
that you need to explain to students?
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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.
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.
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Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.

Terry Sturtevant

Engagement in a Lab Setting



Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

Video project; sample thumbnails

Terry Sturtevant Engagement in a Lab Setting



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

| liked doing the video project more than regular labs or lab tests.

PC221 2013
B0
50 W disagree strongly
W disagree
40 neither agree nor disagree
® agree
£ 30 magree strongly
20
. .
0
Video project 2013
=} 5 = E E DA

Engagement in a Lab Setting



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

| think the video project was a good alternative to a lab test.

PC221 2013
B0
50 W disagree strongly
 disagree
40 neither agree nor disagree
® agree
£ 30 W agree strongly
20
10
0
Video project 2013
[m] = =



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

After doing the video project | understood the material better than before | did

the project.
PC221 2013
50
45 m disagree strongly
40 B disagree
35 neither agree nor disagree
30 m agree
s 5 m agree strongly

20
15 -
10+

5

o-

Video project 2013
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

| think a similar video project would be a good idea in other courses like

PC/CP200.
PC221 2013
50
45 m disagree strongly
40  disagree
35 neither agree nor disagree
0 ® agree
s 25 W agree strongly

20
15 |
10

5

0

Video project 2013
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It can be done during a project for feedback or at the end.

it
v

«O0)>» «Fr « «E)» Q>



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.
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.
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Truth in Advertising
Overview of Ideas

Pros and cons of projects
Final thoughts

Logistical details

Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

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.

Terry Sturtevant

Engagement in a Lab Setting



Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

| liked evaluating the other projects.

PC221 2013

50
45
40 W disagree strongly
5  disagree

neither agree nor disagree
30 ® agree
& B —— W agree strongly

20
15 -
0

5

0

Video project 2013
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

| liked the feedback | got from the other students who evaluated my project.

PC221 2013

50
45
40 W disagree strongly
5  disagree

neither agree nor disagree
30 ® agree
® 25 W agree strongly

20
15
10

5

0

Video project 2013
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

How did you feel about evaluating other students’ projects?

PCI/CP220 2017
40
a5 | m It helped me pay attention to
what makes a good project.
30 - m | liked the chance to indicate
whether people did a good job
25 - or slacked off.
Both of the above are true.
g 207 | was uncomfortable evaluating
other students.
15 -
10
5
0

Digital project 2017; marking others
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Projects students enjoy

Student designed experiments

Getting students to do your work for you
Peer marking to highlight expectations

How did you feel about other students evaluating your project?

PCI/CP220 2017
40
35 | W | didn't like it; people would just ™1 liked it; | think students will
mark based on whether the sometimes judge more fairly
30 presenter was a friend or not. than instructors and it wasnt
just one person making the
25 - evaluation.
I didn't like it; | don't think B | don't care how it's done.
& 20 students have consistent or
realistic expectations.
15 |
10
5
o

Digital project 2017; being marked by others
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Projects sacrifice exposure for engagement.
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Projects sacrifice exposure for engagement.

About 1/3 of labs devoted to project works well;
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Projects sacrifice exposure for engagement.

About 1/3 of labs devoted to project works well;
typically the /ast 1/3 of labs.
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Projects sacrifice exposure for engagement.

About 1/3 of labs devoted to project works well;
typically the /ast 1/3 of labs.

This precludes labs on the most advanced material.
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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 /ast 1/3 of labs.

This precludes labs on the most advanced material.
They cover less material, but in greater depth.
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Project constraints limit scope.
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Project constraints limit scope.

The strongest students could handle “wide open” projects.
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Project constraints limit scope.

The strongest students could handle “wide open” projects.

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

«0O0)>» «F»r «Z» « Q>

it
-



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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It’s all about logistics.
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It’s all about logistics.

The type of project that works is very course-dependent.
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It’s all about logistics.

The type of project that works is very course-dependent.
Getting things running smoothly takes time.

it
v

«0O>» «F»r < «E)» Q>



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.
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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.

Projects that are engaging are better than projects that are
“well-intentioned” .

Student engagement is higher the more smoothly things run.
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section).

o Projects should be unique (at least within the lab

(Coming up with the project list is probably the hardest part

for the instructor, although it can be reused.)
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Digital project
Video project
Student designed experiments

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
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Digital project
Video project
Student designed experiments

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
Having about 1/3 of lab grade avoids stress.
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Truth in Advertising

Overview of Ideas Digital project
Pros and cons of projects Video project
Final thoughts Student designed experiments

Logistical details

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
Having about 1/3 of lab grade avoids stress.
o Early introduction of the project generates more interest.

Terry Sturtevant Engagement in a Lab Setting



Truth in Advertising

Overview of Ideas Digital project
Pros and cons of projects Video project
Final thoughts Student designed experiments

Logistical details

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
Having about 1/3 of lab grade avoids stress.
o Early introduction of the project generates more interest.

Phases or milestones and scaffolding make a huge difference.

Terry Sturtevant Engagement in a Lab Setting



Truth in Advertising

Overview of Ideas Digital project
Pros and cons of projects Video project
Final thoughts Student designed experiments

Logistical details

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
Having about 1/3 of lab grade avoids stress.

o Early introduction of the project generates more interest.
Phases or milestones and scaffolding make a huge difference.

o Examples help a lot.

Terry Sturtevant Engagement in a Lab Setting



Truth in Advertising

Overview of Ideas Digital project
Pros and cons of projects Video project
Final thoughts Student designed experiments

Logistical details

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
Having about 1/3 of lab grade avoids stress.
o Early introduction of the project generates more interest.
Phases or milestones and scaffolding make a huge difference.
o Examples help a lot.

So do rubrics and checklists with concrete criteria.

Terry Sturtevant Engagement in a Lab Setting



Truth in Advertising

Overview of Ideas Digital project
Pros and cons of projects Video project
Final thoughts Student designed experiments

Logistical details

General project principles

o 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.)

o About 1/3 of labs devoted to project works well.
Having about 1/3 of lab grade avoids stress.
o Early introduction of the project generates more interest.
Phases or milestones and scaffolding make a huge difference.
o Examples help a lot.

So do rubrics and checklists with concrete criteria.

Terry Sturtevant Engagement in a Lab Setting
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Phase | is due in week 4. (Work is done outside lab.)
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Phase | is due in week 4. (Work is done outside lab.)

Phase Il is due in week 7. (Work is done outside lab.)
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Phase | is due in week 4. (Work is done outside lab.)
Phase Il is due in week 7. (Work is done outside lab.)

Phase Il is due in week 10. Work starts in lab during week 9.
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Phase | is due in week 4. (Work is done outside lab.)

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

Phase Il is due in week 10. Work starts in lab during week 9.
Phase IV takes last 3 weeks of lab time.
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Phase | is due in week 4. (Work is done outside lab.)

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

Phase Il 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
Video project
Student designed experiments

Compared to the other labs, | thought the project was

PCI/CP220 2017
80
70 . .
W more interesting than regular
60 labs
W less work than 2 or 3 more
50 - labs
Both of the above are true.
F 40 B Neither of the above are true.
30 -
20 -
10
0 -

Digital project 2017; work versus interest

=] 5



Digital project
Video project
Student designed experiments

When doing Phase | of the project; (i.e. description, inputs and outputs)

PCI/CP220 2017

100

20

B0 - | found the sample on the
70 website really helpful

| looked at the sample, but it
60 didn't help much.
2 50 I didn't ned the sample.

40 |

30 -

20 -

10

0-

Digital project 2017; value of Phase | example
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Digital project
Video project
Student designed experiments

When doing Phase Il of the project; (i.e. logic equations)

PCI/CP220 2017
100
90
80 | m | found the sample on the
704 website really helpful
W | looked at the sample, but it
B0 | didn't help much.
2 50 I didn't ned the sample.
40 -
20
20 -
10
o

Digital project 2017; value of Phase Il example
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Digital project
Video project
Student designed experiments

When doing Phase Il of the project; (i.e. poster and prototype)

PCI/CP220 2017
100
a0
80 W | found the sample on the
70 website really helpful
m | looked at the sample, but it
60 - didn't help much.
£ 50 I didn't ned the sample.
40
a0 -
20
10
o

Digital project 2017; value of Phase Il example
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When doing Phase IV of the project; (i.e. poster and prototype)

PCI/CP220 2017
90
80
70 | found the sample on the
website really helpful
60 - u | looked at the sample, but it
50| didn't help much.
F I didn't ned the sample.

40
20
20 -
10 —

0

Digital project 2017; value of Phase IV example
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The marking checklists for the project phases

PCI/CP220 2017
90
80 W were concise and made
expectations consistent
70 -

B were concise but did not make
60 expectations consistent

made expectations consistent
but were nat concise

204 = were not concise and did not
make expectations consistent

Digital project 2017; value of checklists
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The rubric for marking the final projects had descriptions of poor, average, and
excellent examples of each of the criteria. How helpful was that?

PCICP220 2017
50
45— M| found it quite helpful for all of M| found it quite helpful for most
a0 the criteria. of the criteria.
I found it helpful for a few of  m | read it, but it wasnt really
35- the criteria. helpful; | never had a clear
30 idea of the distinctions.
2 25 m | didn't look at it

20|
15 |
10 —

5

0-

Digital project 2017; value of rubric
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Project choice

PC/CP220

W hinzbcd  Wisotope
factors W fgc

£ W ps  confederation
g W braille enc ® month

g W prime w braille dec

% mpi ™ h2roman

g u fib mh27

Project

Digital project 2017; grade effect of project choice
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The project poster was

PCI/CP220 2017

W useful to summarize the work
involved in the project

W a good way to assign part of
the project mark
bath of the above

W neither of the above

Digital project 2017; value of poster
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The project demonstration was

PCI/CP220 2017

50

45
® useful because it showed the
0 project circuit in operation
35 ™ a good way to assign part of
a0 the project mark
both of the above
F 25 ' neither of the above

20 -
15 |
10

5

0

Digital project 2017; value of prototype demonstration
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criteria.

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

it
v
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criteria.

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

They also evaluate their partner’s contribution.

«O0)>» «Fr « «E)» Q>
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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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Digital project peer marking




Final lab presentation marks
PC/CP220 2018

PEER = 0.317495687382534 ME + 62.1861672144367
R? = 0.281518572002837

Peer

Digital project correlation Peer vs. Me (peer marking)
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Final lab presentation marks

1A = 0.31 1448666 ME + 64
PCICP220 2018 R? = 0.12918350308172
100 LR Bl SEEEEERE
EEEN LN
L] " B
" =
L} L]
Ll
% u
L]
[ ] EEEN n
[} am u
" =R n
80 ] ]
[ ] n mm
L | u
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55 6 70 75 80 85 % 95 100
Me

Digital project correlation IA vs. Me (peer marking)
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Digital project correlation IA vs. Peer (peer marking)

«O)» «F»r « Q™

Final lab presentation marks
PC/CP220 2018
100

IA=0. Peer + 15.944216110659
R? = 0.322961311144557
90
<
80
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Students fill out short form for all of the projects.
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Students fill out short form for all of the projects.

Students fill out long form for two of the projects.
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Students fill out short form for all of the projects.

Students fill out long form for two of the projects.
| compile results and return to students.
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Students fill out short form for all of the projects.

Students fill out long form for two of the projects.
| compile results and return to students.
The long form is just the short form with room for
comments.
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Video short feedback form 2013
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Video long feedback form 2013
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This was in an optics course.
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This was in an optics course.

It works well because experiments are quite independent.

«0O>» «F»r < > < 3 Q>



This was in an optics course.

It works well because experiments are quite independent.

The same equipment can be used to examine various
phenomena.

«Or «Fr o« > < 1PN G4
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What did you think about having one lab period to design an experiment and the
next lab period to perform it?

PC237 2018

M| liked it; | wasn't rushed while ™| thought it wasted a lot of
trying to figure out a procedure.

time; | could figure out the

procedure and do the experi-
ment in & single period.

As the term went on, | didn't
need as much time as at the

= beginning.

™ How much time | needed to
prepare varied, so sometimes

two periods were necessary
but other times they weren't.

Self-designed experiments 2018
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The self-designed experiments were

PC237 2018
70
B much more work than regular
60 labs
B more work than regular labs.
s © about as much work as regular
labs.
40

™ |ess work than regular labs.

® much less work than regular
labs.

Self-designed experiments 2018
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