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Just%to%let%you%know:%%
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We#may#use#session#recordings#for#quality#
improvement,#or#as#part#of#further#research#
and#publica'ons. 
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but... 

exacting 10:1 performance ratio 

Programming is a skill#
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Learnt#(mostly)#by#doing#it#
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How#to#mo'vate/reward/assess##

•  In#labs/assignments#(forma've)#
– Record#aPendance#

• Cheap#but#useless#
– Sign#off#completed#work#

• Expensive#E#involves#tes'ng#

•  In#tests/final#exam#(summa've)#
– HandwriPen#exams?#
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?#



WriPen#exams:#
A#good#way#to#

examine#
programming#skills#

?#
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How#many#marks?#
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To#repeat#

• How#do#we#authen'cally#assess#
programming#ability?#
– In#labs#
– In#assignments#
– In#exams#
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?#



The#Solu'on:#CodeRunner#
www.coderunner.org.nz2

•  A Moodle question type 
•  Inspired by Nick Parlante's codingbat.com site 
•  “Grades” program code 

•  Instant feedback 
•  Uses adaptive mode 

•  Students can fix and resubmit for a small penalty 

DEMO:#hPp://quiz.cosc.canterbury.ac.nz/mod/quiz/view.php?id=1026#
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Demo#1.1#
Red#

crosses#
!#
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Demo#1.2#
Green#'cks#

"#
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CodeRunner#architecture#

Student#
answer#

Ques'on#
template(s)# Sandbox#

(runs#code)#

Executable#
program#

Grader# Output#

Twig#
template#engine#

Results#table# Renderer#

Test#code#
Test#input#

Expected#output#

Test cases 
Question 

12#Richard#Lobb#August#2014#



JOBE#sandbox#
•  The#preferred#sandbox#is#JOBE#(“job#engine”)#

– See#hPps://github.com/trampgeek/jobe#
– Other#sandboxes#are:#

•  RunguardSandbox#
•  LiuSandbox#

•  JOBE#processes#job#requests#via#a#RESTful#
interface#

•  Runs#on#a#separate#firewalled#machine#
•  Limits#memory,#CPU#usage#
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Run#jobs#on#Moodle#server#



What#sort#of#ques'ons?#
•  BuiltEin#Languages:#

– C#(C++),#Python2,#Python3,#Java,#Matlab,#
Octave,#JavaScript,#PHP#

•  BuiltEin#ques'on#types:#
– Write#a#program,#write#a#func'on/method,#
write#a#class#(Java)#

•  Custom#ques'on#types:#
– Unlimited#
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Demo authoring interface 



Demo#2.1#Select#CodeRunner#ques'on#
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Demo#2.2#CodeRunner#ques'on#(sub)type#
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Demo#2.3#Write#the#ques'on,#set#the#penal'es#
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Demo#2.4#Write#the#tests#
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Demo#2.5#Preview#it#
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From#lab#quizzes#to#lessons#

Info 

Questions 
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interleaved#
with#….#

DEMO#



Customised#ques'ons#

•  If#the#default#ques'on#types#aren’t#sufficient:#
– Click#customise#to#see#more#op'ons#
– Can#now#edit:#

•  Time#and#memory#limits#
•  Templates#
•  Grader#(exact,#approximate,#regular#expression,#…)#
•  Other#run'me#parameters#
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Demo#3.1:#The#template#
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Demo#3.2:#Advanced#Customisa'on#
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Demo#3.3:#Example#
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#Checking#program#style#

•  To#do#this#properly#does#need#a#human#
•  But#style#checking#somware#can#help#a#lot#

– Can#check#Python3#style#with#python3_pylint#
ques'on#type#

– A#custom#matlab#ques'on#type#checks#code#is#
all#in#small#func'ons#
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Example#pylint#output# DEMO#



Advanced#CodeRunner#

•  Ques'on#template#code#can#do#grading#as#well#
•  Used#e.g.#for#the#following:#

– Students#submit#an#en're#compiler#
– Students#submit#textual#descrip'on#of#Finite#State#
Machine#(FSM)#

– Evalua'ng#studentEwriPen#web#sites#
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The#UC#CSSE#Quiz#Server#

"   Comprised of: 
"   8-core Moodle front-end 
"   dual-core mysql database back-end 
"   4-core JOBE server 

"   Can handle ~80 C or Python submissions/
minute 

"   Response times less than about 4 secs 
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Moodle#midEsemester#tests#
"   Randomised 
"   18 questions 

"   2 from each lab 
"   2 from each drill quiz 
"   etc 

"   Instant feedback 
"   No marking :) 
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Several#programming#courses#have#used#such#tests#for#several#years.#



Typical#result#histogram#
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Final#Exams#
•  We’re#moving#to#onEline#final#exams#for#our#
introductory#programming#course#
– Pilot#study#in#summer#school#(20#students)#
– SecondEsemester#(200#students)#this#year#

•  Single#sinng,#not#randomised#
– First#semester#(450#students)#next#year#

• Will#need#mul'ple#sinngs#(2)#
•  Randomised#test?#Same#test,#back#to#back?#

•  An#Indian#colleague#reports#using##a#
CodeRunner#final#exam#with#750#students!##
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Summary:#student#benefits#

•  Highly#mo'va'ng#
•  Usual#development#tools#available#in#tests#

– Editors,#compilers#etc#

•  Authen'c#and#consistent#marking#
•  Instant#feedback#

– Confidence#to#proceed#amer#a#correct#answer#
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Summary:#teacher#benefits#

•  Mo'vated#students#
•  Efficient#
•  Authen'c#assessment#
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Some#student#quotes#

“Great#that#the#labs#were#not#assessed#so#the#tutors#can#help#you#with#
any#problem#instead#of#spending#the#'me#to#mark#work.”#

“The#online#lab#quizzes#are#also#really#good#at#genng#you#to#think#
about#how#stuff#actually#works.#I#enjoy#genng#instant#feedback#from#
them.”#

“Instant#quiz#servers#are#great!#Immediate#test#marks#are#awesome!”#

“You#can't#get#much#more#prompt#results#than#the#lab#quizzes#
supply!”#

“The#onEline#quizzes#and#assignments#gave#immediate#feedback#on#
how#I#did.#No#wai'ng.”#
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