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CPSC 121, Brief Overview

Unusual introductory course combining discrete
mathematics (theoretical tools) and digital logic
(hardware). Required for CPSC majors and a few

other programs.

~100-200 students per term. ~6-15 TAs per
term. TA background in digital logic often
relatively weak. Many different faculty and TAs

work on the course over time.



Methodology: Action Research

Our approach is based on action research.

* Goal: to enact social change. We used action
research to identify problems in the labs, and to
assess changes intended to improve them.

* Process: through empowering the stakeholders
through participatory research.

* Role of the researcher: the researcher is a
participant in the course; here we act
simultaneously as course designers, assessors,
and educators.



Methods: Regular + End-of-Term

Student Feedback
CPSC 121 Lab Feedback

We are in the process of redeveloping many of the labs in this course to improve them. For one mark in lab each lab, please provide
feedback on how you found the [ab. Feedback is anonymous - after hitting submit, show the ensuing page to wour TA for the mark.
* Required

What is the number of the lab you are reviewin

| CPSC 121 End of Term Lab Survey

| had enough time to work on this lab.

Az part of our endeavour to improve the CFSC 121 labs, we would like your feedback
1 2 3 4 5

on how the labs were overall this term. Filling the survey is worth one bonus mark in la
10. Your answers, as usual, are confidential.
Strongly disagree & O (O (O (O Strongly agree ! '

The labs contributed to my understanding of the course material.
- - - . 1 2 3
The written instructions were clear and well-wri

4 &
1 2 3 45 Strongly disagree O O O O © Strongly agree
Strongly disagree O O O O (O Strongly agree

The labh was relevant to the lecture material.
1 2 3 4 5§

The pre-labs contributed to my understanding of the course material.
E-tI'L'lI'IEH'_y' -:Iisagree {:} {::I {::I lf_:} {:} E.t|'._'||'|£||}-' agree

1 2 35 4 5
Strongly disagree & O O O O Strongly agres
The lab was interesting.

The challenge problems contributed to my understanding of the course
material.




Methods: End-of-Term TA Reviews
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CPSC 121: Models of Computation

Lab #9: A Working Computer
- /M e *3 // .
Objectives N
In this lab, we revisit the Y86 processor. Our goal with this lab is for you to appreciate that a computer is a
complex sequential circuit that you now have the tools and knowledge to analyse. While in this lab you will not
have time to understand every gate and wire in this computer, we hope that you will realize that with sufficient
time, you could understand the processor at such a level.
This lab will also expose you to machine code, the type of programing that works directly on the hardware.
Our goal here is for you to realize that an appropriate string of binary numbers actually can be used to program
a circuit like this one. This processor, and the associated machine code for it, you will get to learn about in
more detail in CPSC 213 and 313 — enjoy!
1 Pre-lab
Download and print the file playcpu.pdf. Go through one entire clock cycle with the entire computer (all four
stages). You'll notice that two clock cycles have been done for you already as examples. TODO (pre-lab):
Correctly filling in the next column for each of the four stages is worth half a mark. (Note: start
with the Fetch/Decode stage! . Y
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e Team up with another group to form a team of four. The four of you will be running the rest of the program

foot you started in the prelab, with each of you doing the role of a different part of the computer

Sy

= o Memory/Registers: your job is to handle the computer’s memory, including the instructions stored in it

6 Yeg e Fetch/Decode: you take instructions out of memory and parse them for the computer to use
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o e Execute: you execute instructions, using the ALU, and then tell the computer what instruction to execute next

o | e ALU: your job is to do the arithmetic and logic operations for the Execute stage.

gt

Sops Pick a role and go through the exercise with your team

TODO: Run the computer program until you and your team figure out what it is doing. What

does the program do?

frame + a5 4 bp#\e.m?

N
(e

Dyxet $om 4o Py afieatn B Wkt haponie  wille 6 acd
ortores o~ p 3 3 | b v
‘1(‘,"_ ( dhe T™Hpe  of hxh,«—u:«/‘/ s well ag \A«Lx_ll S \\:‘mhs A
eseoction -
S;* T~ 15 loo -
2" 3 A Mystery Program (= Qlso ‘o< OF tre yeSererce
Yot & todote (Y «
~1. Open up Y86-cpu.circ.

2. Find the 16MB RAM module and open it by using the poke tool and double-clicking the magnifying glass

in the middle of the module

3. Find the Even module and right-click it. Select “Load image” and load in y86-simple-loop-even.mem.
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:urriculurn developrment initiative, we'd like to know how you (the TAs)

abs,

e interesting for me

1 2 3 4 5

ee O O O O O strongly agree

e fun for me

1 4 5

ee O O O O O strongly agree

2 3

e rewarding for me

= 1 2 3 4 5
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MdMee OO 0 O O O Strongly agree

e of an appropriate difficulty

1 2 3 4 5




Additional Methods

* Continuous staff feedback (lab prep/staff meetings)

* Early focus groups (kicked off this effort, finding that
students found labs unrewarding/disconnected from lecture)

* Final exam questions
e Midterm and End-of-Term Evalutions

This year: developing an assessment to measure
achievement of selected learning goals, rather than
affective outcomes.




Design Process: Communication

“after”

TA Lab Coordinator

“before” 1
® Instructor
TA Staff

Students

Formal appointment of a TA as “lab coordinator”
enables broad, regular feedback from all
stakeholders, feeding to improvements in labs.




Design Process: Weekly Timeline

TA Lab Coordinator (re-)drafts
lab, instructor reviews.

\

Staff meeting discusses lab

Staff and lab prep meetings review lab.

Lab posted to students
(early adopter feedback)

/

Lab prep meeting test-
run/critical review by all
lab TAs.

Lab coordinator in lab, sends “post-mortem” to staff.
Other TAs also send post-mortems as needed.




Design Process: Term-to-Term Timeline

Analyze data, !
Termn __ address Term n+1
* Informal feedback problems from * Informal feedback
* Student surveys that term... » Student surveys
* TA surveys * TA surveys
* TAlab documents  TAlab documents

Changes recorded (and rendered sustainable) since
“retirement” of second TA lab coordinator with “lab
manager guide”, “lab planner guide”, and living
“labby-lab” (lab by lab design document).




Example: TkGate/Logisim Change

In our first end of term student surveys
gualitative and quantitative data agreed: "tkgate

CPU lab was poorly received, and that the
students loved the regular expressions lab.)

In the next two terms we tried improving our
support of tkgate. Still no change in student
feedback. "tkgate is totally not user friendly."

So we threw it out. We switched to logisim.




TkGate = Logisim

Average approval rating of lab media

SA ~ Qualitative feedback that term,
B and subsequent ones, didn't
_gﬁ_ have complaints about the
A e "‘““———%——E circuit simulator. (“no news is
2 |3 & ”
2 pY good news”)
E = ~F Quantitative feedback jumped
Z up dramatically. (Compare to
D feedback on breadboarding kit,
—e— The Magic Box (breadboard kit) where only small term-to-term
—=— TKGate (simulator)
“— Logisim (simulator) Changes OCCUFFEd.)
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Other Examples

 Shorter lab documents

* (Ongoing) evidence-based TA redesign of
instructor-designed marking scheme

* Break-up of “heavy” sequential circuitry lab
* Finally well-positioned first CPU lab
* Editing standards for labs
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