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Overview

Context: computer science program & courses at U of T

Implementation: in-person checkpoint quizzes with multiple attempts
Feedback: student survey data

Future work: scaling up using computer-based quizzes, collecting more data



Context: University of Toronto (2023-2024)
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Context: First Year CS

e (CSC110 and CSC111 are two first-year introductory CS (includes
programming and proofs) courses taken by our "CS stream" students

e C(Class size: around 400 students

e Typically keen, highly motivated students who excelled in high school and

have secured a "guaranteed" spot in the CS program, provided earn a 70% in
CSC110 and 77% in CSC111



Motivation

Vast majority of "CS stream" students achieve the required grades, but usually
~20% of students do not succeed.

As a "first-year undergraduate advisor" for CS students in the year 2023-2024, |
met with many of these students.

For a lot of them, their poorer performance was clearly not due to a lack of effort.
They were just learning at a slower pace than most of their peers.



Motivation

There are many reasons a student may fall behind in a course: e.g. physical
health, mental health, economic or lifestyle barriers, etc.

Guiding question: How can | incorporate more supportive and flexible
assessments into the course that give students learning at different paces a fair

chance at proving their competency?



Alternative Grading

According to "Grading for Growth" by David
Clark and Robert Talbert, the four pillars of
alternative grading are:

1. Clearly defined standards

2. Helpful feedback

3. Marks indicate progress

4. Reassessment without penalty

At the core: The Feedback Loop

GRADING
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Alternative Grading

Guided by this book and inspired by different types of alternative grading
such as:

e "mastery learning" (retrying until mastery and only then moving to the
next topic) and,

e ‘"specifications grading" (assess based on whether specifications are
met, pass/fail)

| re-structured the CSC110/111 courses in the 2024-2025 academic year.



Implementation: Bi-Weekly Checkpoint Quizzes

e Quizzes took in Friday tutorial sessions, proctored by Teaching Assistants

e Each quiz was worth 2%

e Quizzes were administered on paper using Crowdmark, and graded "for
competency” (a mark of 77% or higher would receive a 2/2 on the quiz)

Week 2 Quiz on Week 1+2 material

Week 3 Retake for last week's quiz
Jumpstart for Week 3+4 material

Week 4 Quiz on Week 3+4 material

And soon... Alternating regular quiz weeks and retake + jumpstart weeks




Implementation: Addressing Procrastination

e Limited retake dates (for each quiz, the second attempt must be one week
after the first)
e Quizzes were described as preparation for bigger term tests



Implementation: Retakes

e If students do not get full marks on their first attempt, they can do a second

attempt the following week
e If students do not get full marks on their second attempt, they can sign up to
do a third attempt via an interview with a TA or professor

e 20-60% did a 2nd attempt each week
o ~10% (of all students) did a 3rd attempt (surprisingly stable!)



Feedback: Surveys

e Two surveys in CSC110 worth 1% each and 1 survey in CSC111 worth 0.5%

e Likert-scale questions and open-ended questions
o Self-evaluation of knowledge
o Confidence and stress
o Overall learning



Feedback: Results

e From the 110 data:
o Student response was overwhelmingly positive, with the majority of students
reporting improved perceived self-assessment, reduced stress, and greater
engagement.

o Self-evaluation:
m How useful do you find the checkpoint quizzes in helping you assess your knowledge of
course material? 4.3 out of 5 (midterm survey), 4.4 out of 5 (final survey)
m How accurately can you assess your understanding of the material after completing a
checkpoint quiz? 4.1 out of 5 (both surveys)



Feedback: Results

e Confidence and stress:
o How much does knowing you have the option to retake checkpoint quizzes reduce
your stress? 4.3 out of 5 (midterm survey), 4.5 out of 5 (final survey)
o How helpful do you find the retake opportunities are for managing your stress
about mastering course material overall? 4.4 out of 5 (both surveys)
e Overall learning:
o How helpful are the checkpoint quizzes in identifying which concepts need more of
your attention? 4.3 out of 5 (midterm survey), 4.4 out of 5 (final survey)
o How effective are checkpoint quizzes in helping you master the course content
over time? 4.1 out of 5 (midterm survey), 4.2 out of 5 (final survey)



Future Direction: Computer-Based Testing

e One serious challenge was the logistics of administering quizzes

e Paper-based quizzes:
o Pros: very similar to other assessments where code is written on paper
o Cons: unrealistic compared to software development in practice, logistically
difficult to mark in time

e Computer-based quizzes solve many of these issues, but they are somewhat
restricted to programming questions

e Many students also expressed a desire for harder quizzes, and we plan to
introduce an optional (not for marks) challenge programming question



Thank you for listening!

e Questions or comments or relevant experiences to share? :)



