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CS| course details

Public research university
* Ranks among top 20 public universities
* Serves a majority of students from minority groups & first-generation college students

Operate on a quarter system
*  300-500 students /quarter
*  80-100 online students /quarter

Course
*  CS majors and Non-majors
* C++:input/output statements, assignments, branches, loops, functions, and vectors

* 3 hour lecture, 3 hour lab, midterm & final

ASEE'S VIRTUAL CONFERENGE 3a)
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C51 online
first offered

2012 2013 2014 2016 2017 2019 :>

* First time teaching one online CS| section

* Desire: better serve our students
* Thought: flexibility, cross-campus enrollment, scaling, additional revenue

* Learning outcomes OK, evaluations were acceptable, instructors were satisfied

* Lots of room for improvement

#ASFEY,
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Piazza
Discussion
forum

56 Al
(codelab)

! ! - Asynchronous
content (Joomla) :>
I
2012 2013 2014 2016 2017 2019

* Online interactive content (homegrown)

e Automated program grading

[ ] AsynChronous Class Structure gquestionr stop following E

* Discussion forum (Piazza) Help with Lab

On Lab 2.27, | am unable to complete 5th criteria "Part 2: No overflow" because my number keeps overflowing
to -5.93035e+08 when the answer is 6e+15. | made 4 cout statements and the last 2 | static_cast<double> in o

® N O I"eCO I"d e d Vi d eo (al m Ost) get a floating point. Please let me know if anyone has any tips!

labs

e Exams

m good question Updated 7 months ago by .

#ASE-JC
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Piazza
Discussion
forum

56 Al
(codelab)

! ! - Asynchronous
content (Joomla) :>
I
2012 2013 2014 2016 2017 2019
We learned

e Students loved the interactive learning content

e Appreciated the automated grading of homework, but we had system issues.
* Good use of Piazza

Biggest lesson: students did not do well without meetings
* Trouble getting motivated

e Most did not watch the videos content

ASEE'S VIRTUAL CONFERENGE 3a)




Switched to zyBooks’ 6 of 14
autograder
Fully synchronous
C81 online

2 O I 4 2 O I 6 Semi-synchronous
| CS1 online
| :>
2012 2013 2014 2016 2017 2019

From asynchronous to synchronous
* More online meetings; eventually scheduled online meeting times

* Read before class; more examples during ‘lecture’
* Active ‘lecture’
* Live coding

* TAinvolvement
e Chat

* Labs
e Course content - zyBooks

#ASE-JC
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Active ‘lecture’ — Live coding & TA involvement

ece — o — v — v P — . — . — - h-"
« C 0w — a % 0@

= My library > CS 010: Intro To Computer Science for Science, Mathematics &... > -
11.1: In-lecture example

S © Help/FAQ @

1 cin >
12 cin

zyActivities;
midtermExam;

cin >> finalExam;
14 cin > classParticipation;

0.3 + Fin*0.35 + classPar*e.05
23 seTotal = (zyActivities * 0.3) + ermExan * 0.3) + (fina .35) + (classPartic
2 finaltxon -

26 cout << "You need " << finalExam << “ on the final to get an A" << en

28 return 8;

values in the first box, then click Run program and observe the program's output in the

- Submitmode | Runyour program s often as you'dlike, before submitting for grading. Below, type any needed
nput

Enter program input (optional)
100 90 90 100

ASEE'S VIRTUAL CONFERENGE i
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Active ‘lecture’ — Chat

Chat Messages Chat Messages

Slightiy disagree
8.3%

—— . 28:00 -
S ————— 01:25:18

B Yes nice and comfy with my pups lol

- — 28:08
— ————m—— 01:25:23
. | tutor at a high school =/
the same thing? Slightly agree
e 2823 o
- 01:25:41 Strongly agree
58.3%

in norcal we have storms that blow the

append adds a new string to the end trees out of the ground

of another string

- — 29:05
cstERt— 01:25:45
Thats insane S
oh okay thanks
Screenshots of the chat box from lecture “l found the chat box very

helpful during lecture”

+
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Course content - zyBooks

. [] 1. WK1: Introduction B 5% P100% P100% ~
(right) Sample TOC
showing content [] 2. Wk2: Variables/Assignments B 7% P 97% P100% ~

covered each week
[] 3. Wk3: Branches B 2% P100% P100% ~

(left) Programming
assignment given to
students via the
program auto-grader

222 LAB D|V|de by X Visible to students D 2 Editlab  « Share R Note

Write a program using integers userNum and x as input, and output userNum divided by x four times.

Ex: If the input is 2000 2, the output is:

1000 500 250 125

Note: In C++, integer division discards fractions. Ex: 6 / 4 is 1 (the 0.5 is discarded).

ASEE'S VIRTUAL CONFERENGE oL




2017 - today

AllCS1s
use MSPs
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- Offer additional online help
- Integrated discussion forum

- Auto-graded exams

Survey
Sludenls
MSPs regularily

2012

Experiment with new features

Many small programs (MSPs)
Survey methodology

New chat forums (Discord)
Auto-generated auto-graded exams
Coral language

2013

2014 2016 2017 2019 :>

OLP

<o

ASEE'S VIRTUAL CONFERENGE
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Many small programs (MSPs)

MSPs: Smaller programming assignments each week
 Exam scores improved
e Students less stressed
* Multitude of other benefits

® OLP (166 students) ® MSP (77 students)

100%

75%

50%

25%

0%
Participation ~Challenge Programming Midterm MC ~ Midterm Midterm FinalMC  Final Coding Final Total ~ Total Grade
Activities Activities ~ Assignments Coding Total
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Summary: then vs. now

Grades
2016: in-person (87%) vs. online (77%)
2019: in-person (86%) vs. online (83%)

Student evaluations
2013: in-person (4.3) vs. online (3.7)
2019: in-person (4.5) vs. online (4.5)

ASEE'S VIRTUAL CONFERENGE 3 "
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Student comments

* “l thought | wouldn't like the online class but | really enjoyed the class and learned a
lot from the first day.”

o strongllg' would recommend anyone to take this course online rather than in
person! Believe it or not, this was actually my most interactive class even though it

"’

was online!

* “Atfirst | was completely unaware that this was an online class, and after that | was
pretty wary. However, after taking the class, | realized that the online format works
really well and is as good as or even better than taking an in-person class. |
absolutely loved this class.”

+ b @‘
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Piazza Switched to zyBaaks'
Discussion autograder All C51s - Offer additional enline help
v forum use MSPs - Integrated discussion forum
5@ al
C51 online (codelab) Fully synchronous - Auto-graded exams
first offered C81 online

[ ] Survey
_ Asynchronous F"alslge“ students
Decided to try Use online CS1 online Semi-synchronous s regularily
CS1 online interactive ©51 online
content (Joomia) | :>

2012 2013 2014 2016 2017 2019

OK course in 2013 is now one of the most popular and highest rated courses
e Offer at least one CS1 online course every quarter since 2013
e Grades and evaluations between in-person and online are almost identical

Key lessons
e Synchronous online meetings
e Online chat forum (especially with a TA present)

e Quality online interactive content (no videos)

Email: jalle0 1 0@ucr.edu
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