
Introductory Programming 
A system to teach 



People… 
Rajdeep Das (IITK) 
Umair Z Ahmed (IITK) 
Naman Bansal (IITK) 
Ivan Radiček (VUT) 
Several Interns 
Sumit Gulwani (MSR, IITK) 
Amey Karkare (IITK) 
 More students are added … 

 
 



Challenges 
Teaching 1st level programming 

course is difficult 
Specially in India 

Lack of proper infrastructure 
Many Languages (not the 

programming languages) 
Wide gap in the level of exposure 

to computers 
Competitive-programmers to 

Not-even-seen-a-computer-yet! 
 



Major Challenges for us 
How to keep good programmers 
engaged while teaching simple 
stuff to beginners? 
How to provide early feedback? 
Without too many extra resources 
 Limited TA support 
 Varying expertise of TAs  
 Nobody likes to work extra hours  
Use of existing computers 
 Various flavors of OSes 

 
 



Solution? 

Code Hunt ? 
 Talk with Judith in Sept 2013 to use it at 

IIT Kanpur 
 Did not work out (for several different 

reasons) 

IDEone ? 
 Browser based IDE 
 Nothing else! 
 

Motivation! 



Setup 
ESC101 @ IIT Kanpur 
Approx 400 students every semester 
Weekly Load  
 for student: 3 Lectures, 1 Tutorial, 1 Lab 
 for instructor: 3 Lectures, 1 Tutorial 

(summarize the week, do-s and don’t-s, 
quizzes, …), 4 Labs (?) 

Other courses have labs too! 
 Space and time table issues=> class divided 

into 4 groups with different lab days 
 ESC101 lab on M, Tu, W, Th 



The System : Finally 
Its demo time 





Student Interface 



Dashboard 



Coding Arena 



File Menu 



Run Menu 



Tabs 



Editor Window 



Run → Compile 



Run → Compile 



Run → Compile 



Run → Compile 



Run → Evaluate; Feedback 



Downgrade 



Downgraded Problem 



Feedback 



More Feedback 



Even more Feedback 



Success  



Admin Interface 



Dashboard 



Problem Management 



Problem Statement 



Instructor’s Solution 



Specifications and Template 



Testcases: Automated & Manual 



Control Panel and Settings 



Analytics 



Syntactic Feedback  





User Submissions 



User Submissions 



Grading Panel 



Analytics per Submission 



Analytics per Submission 



Concluding Remarks 
< 9 months old system, Still in 
experimentation phase 
Framework allows us to plug-and-play 
different components 
 Compiler: gcc, python, haskell 
 Feedback: Ivan’s strategy based 

feedback, compiler message rewriting, 
some ad-hoc scripts 

 Automated Problem Generation: Ad-hoc 
programs 

 Automated Testcase Generation : KLEE 
 



Future Work 
Lots of Data waiting to be processed 
Many HCI issues to be resolved 
Feedback tool has known limitations 
 Response time 
 False positives 
 Large # of specifications 
Crowdsourcing 
 test cases, peer review, specification 

generation, … 
 



Thank you. 
Questions? 



Some References 
Massively Empowered Classroom: 
Enhancing Technical Education in India 
(MSR-TR-2013-127) 
Feedback Generation for Performance 
Problems in Introductory Programming 
Assignments, FSE 2014, Sumit Gulwani, 
Ivan Radiček, Florian Zuleger  
KLEE: Unassisted and Automatic Generation 
of High-Coverage Tests for Complex 
Systems Programs, OSDI 2008,  
Cristian Cadar, Daniel Dunbar, Dawson 
Engler  
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