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Challenges in Speaking About 
Educa5on (1) 

•  There is an Internet joke about the Oxford 
University Entrance Exam. Verba5m excerpts 
follow: 
–  B I O L O G Y 

Create life. 
Es5mate the differences in subsequent human culture if 

this form of life had developed 500 million years 
earlier, with special aXen5on to its probable effect on 
the English parliamentary system. 

Prove your thesis.  

www.sucs.swan.ac.uk/~cmckenna/humour/education/oxford.html 



Challenges in Speaking About 
Educa5on (2) 

•  S O C I O L O G Y 
–  Es5mate the sociological problems which might 

accompany the end of the world. 
–  Construct an experiment to test your theory.  

•  P H Y S I C S 
–  Explain the nature of maXer. 
–  Include in your answer an evalua5on of the 

impact of the development of mathema5cs on 
science. 

www.sucs.swan.ac.uk/~cmckenna/humour/education/oxford.html 



Challenges in Speaking About 
Educa5on (3) 

•  Educa5on is a vast and complex subject – like the 
Oxford University entrance exam 

•  Educa5on experts do not agree on many issues 

•  And I am not an expert in educa5on … 
•  My purpose 

–  Dream some with you 

–  Share ideas I have been introduced to 
–  Hope some ideas will be useful to you 



My Five Ques5ons 

•  Will computers be the teachers of the future? 
•  Does using computers result in beXer 
learning? 

•  Should we be spending more or less money 
for computer technology in educa5on? 

•  What is construc5vist learning and how are 
computers relevant? 

•  Do computers enable mastery learning? 



Dreaming About Educa5on 
•  What will the ideal educa5on be like? 

•  Philosophers, educators, and science fic5on writers 
have ideas 

•  Many different answers 
–  Nostalgic, no technology:  teacher and student sit on a log 
talking 

–  Use technology 
–  Science Fic5on:  Computer teaches 

• Who is correct? 



So Who Is Correct? 

•  Will not try to answer that 

•  Instead, a very quick story 



A Quick Story About Educa5on 

Recreation of a cartoon I read once, but cannot find now. Drawings by Elise Kuick 



Impressive Results … 

Recreation of a cartoon I read once, but cannot find now. Drawings by Elise Kuick 



The Actual Outcome 

Recreation of a cartoon I read once, but cannot find now. Drawings by Elise Kuick 



Construc5vism 

•  “Construc5vist learning theory says that  
– All knowledge is constructed from a base of prior 
knowledge 

– Children are not a blank slate 
– Knowledge cannot be imparted without the child 
making sense of it according to his or her current 
concep5ons 

– Therefore children learn best when they are 
allowed to construct a personal understanding 
based on experiencing things and reflec5ng on 
those experiences.” 

http://en.wikipedia.org/wiki/Constructivist_teaching_methods 



Construc5vism 
•  “One of the primary goals of using construc5vist 
teaching is  
–  that students learn how to learn by giving them the training to take 

ini5a5ve for their own learning experiences. 

•  Characteris5cs of a construc5vist classroom are as 
follows: 
–  the learners are ac5vely involved 
–  the environment is democra5c 

–  the ac5vi5es are interac5ve and student‐centered 
–  the teacher facilitates a process of learning in which students are 

encouraged to be responsible and autonomous“ 

http://en.wikipedia.org/wiki/Constructivist_teaching_methods 



Elements of an Ideal Educa5on  

•  Each student 
– Learns at his/her own pace 
– Has available as much help as needed, when 
needed 

–  Is able to determine whether his/her 
understanding is correct 

–  Is allowed to follow interests 
– Achieves an appropriate level of mastery 
–  Is able to apply the learning to other problems 
(transference) 



No more theory 

•  For now … 



Examples of Computer‐Based Learning 

•  Basic skills learning (only a men5on today) 
–  Reader Rabbit: teaches elementary reading & maths 
–  Scratch: teaches children how to program by wri5ng 
mul5media stories 

– Many others exist 

•  Automated marking and feedback 
–  COW: mathema5cs 

– Maple TA: mathema5cs 

– Web‐CAT: computer programming 

•  Complex learning environment 
–  SimCity Socie5es: social science/urban planning simula5on 



Example Applica5on: COW 

•  COW: Calculus On the Web 
•  “COW is an internet u5lity for learning and 
prac5cing calculus.” 

•  Currently supports precalculus, calculus, linear 
algebra, number theory, and abstract algebra 

http://cow.math.temple.edu/~cow/cgi-bin/tourguide 



Example Applica5on: COW 

•  “The principal purpose of COW is to provide you, the 
student or interested user, with the opportunity to 
learn and prac5ce problems in calculus […] in a 
friendly environment via the internet.” 

•  “The most important feature of the COW is that you 
get to know whether your answer is correct almost 
immediately. It is as if you had a tutor looking over 
your shoulder and helping you along as you work.” 

http://cow.math.temple.edu/~cow/cgi-bin/tourguide 



http://cow.temple.edu/~cow/cgi-bin/manager 

I enter my answers 

COW Ex: p.1 



http://cow.temple.edu/~cow/cgi-bin/manager 

COW Ex: p.2 

System response. 
Highlighting is my addition 
to improve visibility. 



http://cow.temple.edu/~cow/cgi-bin/manager 

I fix my answers 

COW Ex: p.3 



http://cow.temple.edu/~cow/cgi-bin/manager 

Success! COW Ex: p.4 

I have the correct 
answer. Now for the 
next problem … 



http://www.maplesoft.com/products/mapleta/ 



Web‐CAT 

•  “Web‐CAT is a plug‐in‐based web applica5on that 
supports electronic submission and automated 
grading of programming assignments.” 

•  Developed at Virginia Tech University 
•  My Fulbright Project was enhancing and introducing 
Web‐CAT at the University of Mauri5us 

•  U of M Department of Computer Science and 
Engineering is using Web‐CAT 
–  Used by 347 dis5nct students since March, 2009 

http://web-cat.cs.vt.edu/ 



Quick History of Automated Marking of 
Student Programs 

•  Earliest I have found: J. Hollingsworth, 
“Automatic Graders for Programming 
Classes”, Communications of the ACM, 
October, 1960. Used punch cards. 

•  Papers I have found 
–  1960-1970: 3 papers 
–  1970-1980: 1 paper 
–  1980-1990: 11 papers 
–  1990-2000: 28 papers 
–  2000-present: 41+ papers 

•  A number of automated program marking 
systems are currently in use 



Time: A Reason to Automate Marking 
•  Assume 100 students in the class; 1 marked 
assignment every two weeks; 5 minutes to process 
each assignment 

•  100 students/assignment * 5 minutes/student = 8.3 
hours/assignment (~1 day) 

•  8.3 hours/assignment * 7 assignments/semester  
= 14.5 working days/year 

•  NOTE: 
–  5 minutes per student is op5mis5c 

–  For very simple assignments 
–  Limited assessment by teacher 

–  Almost no feedback to students 



Another Reason to Automate Marking 

•  Consistent Marking of Assignments 
–  Inter‐rater and intra‐rater reliability is difficult 

–  Inter‐rater: agreement among different people 
ra5ng (marking) an ar5fact (document, program, 
pain5ng, poem, etc.) 

–  Intra‐rater: agreement by the one person ra5ng 
the same or an equivalent ar5fact at different 
different points in 5me 



Your Program Is Finally Ready 
•  Program has been 

–  Designed 
– WriXen 

–  Tested 
–  It is perfect! 

•  Submit it to Web‐CAT 
–  A unit‐tes5ng based computer system for marking student 
assignments 

–  Primary development at Virginia Tech University 
–  Installed also on the server “seal” at  the University of 
Mauri5us 

•  Go to “hXp://seal.uom.ac.mu:8080/Web‐CAT” 



Using Web‐CAT: (1) Login 



Using Web‐CAT: (2) Home Page 



Using Web‐CAT: (3) Submit Tab 



Using Web‐CAT: (4) Choose Assignment 



Using Web‐CAT: (5) Read Instruc5ons 



Using Web‐CAT: (6) AXach File(s) 



Using Web‐CAT: (7) Confirm Submission 



Using Web‐CAT: (8) Wait for Results 



Using Web‐CAT: (9) Overview of Results 



Using Web‐CAT: (10) Examine Details 



Using Web‐CAT: (11) Interpret Score 



Oops! Your code was not quite perfect 

•  There are a number of  possible problems 
–  Your code does not pass your own tests (op5onal marking) 
–  Your tests do not test all of your code (op5onal marking) 

–  Your code does not pass the instructor’s tests 
•  The assignment can also be set up to  

–  Check your code style 
–  Require that your code passes your tests before any other 
marking is done 

•  If you did your own tes5ng before submiwng and 
examine your code, a number of these problems can 
be avoided 



Fix, Test, and Resubmit 

•  Repeat un5l perfect 
– Examine test results 

– Look at your code 
– Find the errors 
– Fix them 

– Test your code 
– Resubmit 



Itera5on Does Make Perfect 



Benefits of Automated Marking 

•  Students 
–  Have an always available tutor 
–  Receive fast, reasonable quality, and consistent feedback 
–  Have support to achieve mastery 
–  Know at all 5mes how well they are doing 

•  Teachers 
– More likely to assign the quan5ty of work that students 
need 

–  Are freed to use their 5me for individual aXen5on at 
school 

–  Can reallocate much of 5me spent marking, to lesson 
prepara5on and personal learning 



Quality of Automated Marking 

•  Cite three examples 
– RUReady: “Online parsing system that produces 
par5alcredit scoring of students’ constructed 
responses to mathema5cal ques5ons” 

– Educa5onal Tes5ng Service: “Comparing The 
Validity Of Automated And Human Scoring Of 
Essays” 

– Automa5c Essay Assessor: “Move from fully 
automa5c grading towards semi‐automa5c 
assessment”  



RUReady 

•  Paper 5tle: “Can Automated Scoring Surpass Hand Grading of 
Students' Constructed Responses and Error PaXerns in 
Mathema5cs?” 
–  Immediate error analysis for each student response. 

–  The parser scoring was validated against human scoring of 207 
realworld student responses 

–  Soyware generates more consistent scores than teachers in some 
cases. 

•  Overall, the parser’s total scoring closely matched human 
scoring, but the machine was found to surpass humans in 
systema5cally dis5nguishing between students’ error 
paXerns. 

Verbatim quotes from Livne, Livne, and Wright 



Educa5onal Tes5ng Service (ETS) 

•  Paper 5tle: “Comparing The Validity Of Automated And 
Human Scoring Of Essays” 

•  “Automated, or computer‐based, scoring represents one 
promising possibility for improving the cost effec5veness (and 
other features) of complex performance assessments (such as 
direct tests of wri5ng skill) that require examinees to 
construct responses rather than select them from a set of 
mul5ple choices. Indeed, significant advances have been 
made in applying natural language processing techniques to 
the automa5c scoring of essays.” 

•  Overall: Interes5ng and impressive, but not quite ready. 

Powers, Burstein, Chodorow, Fowles, and Kukich (all at ETS)  



Automa5c Essay Assessor (AEA) 
•  “While an automa5c grading module forms the backbone of 

any essay assessment system, recent research on automa5c 
assessment has been directed toward more transparent and 
detailed measures of essay quality. The idea in AEA is to move 
from fully automa5c grading towards semi‐automa5c 
assessment.” 

•  “Provides scores for different components of the essay such 
as the content, the wri5ng style, and the structure of 
argumenta5on.” 

•  “Support teachers during the evalua5on process” 
•  “Help students to reflect on their learning process as early as 

possible and point out the strong and weak aspects of an 
essay.” 

Tuomo Kakkonen: http://cs.joensuu.fi/~tkakkone/essay_assessment.html 



Automa5c Essay Assessor (AEA) 
•  “NLP techniques, such as automa5c summariza5on, the 

detec5on of rhetorical structure and wri5ng style, are applied 
in state‐of‐the‐art assessment systems.” 

•  “This paradigma5c shiy from teacher‐centered assessment 
towards learner‐centered process evalua5on offers interes5ng 
challenges to educa5onal technologists and NLP researchers. 
We are currently developing following methods that enable 
semi‐automa5c assessment: 

–  Automa5c feedback genera5on 
–  Plagiarism detec5on 

–  Visualiza5on of evalua5on results” 

Tuomo Kakkonen: http://cs.joensuu.fi/~tkakkone/essay_assessment.html 



SimCity Society 



SimCity Society + BP = Green Streets 

http://bpsimcitysocieties.com 



SimCity Society + BP = Green City 

http://bpsimcitysocieties.com/simcity-societies-green-city 



SimCity Society “Trailer 1” 



SimCity 4: Rush Hour Demo 



Challenges in Educa5on 

•  Cost 
•  Access 
•  Methods 

•  Results 

•  Many more 

•  Not insurmountable obstacles 



Example: Cost of Computers 

•  One Laptop Per Child ($200) 
–  laptop.org/en 

•  Amazon Kindle 2 (US $350) 
– hXp://www.amazon.com/Kindle‐Amazons‐
Wireless‐Reading‐Genera5on/dp/B00154JDAI 

•  Netbook computers (US $300+) 
– The Netbook Effect: How Cheap LiXle Laptops Hit 
the Big Time, 
hXp://www.wired.com/gadgets/wireless/
magazine/17‐03/mf_netbooks   



Amazon Kindle 2 e‐Reader 



Sample Online Digital Resources 

•  Online textual material 
– eGranary Digital Library: over 10 million resources 
www.widernet.org/digitallibrary 

– Google Books: books.google.com 

– Project Gutenberg: www.gutenberg.org 
•  Online video material 

– YouTube: astounding numbers of educa5onally 
useful short and long video clips 
hXp://youtube.com 



My Thoughts About Computer 
Resources 

•  Just providing equipment + soyware is not 
good enough 
– Must be integrated into curriculum 
– Teachers must truly know how to use it 
– Teachers must have proper support 

•  Properly done => Hard work and money 

•  Collabora5on is necessary 
•  Properly done => Greatly enhanced learning 



Return to the Five Ques5ons 

What do you think? 
•  Will computers be the teachers of the future? 

•  Does using computers result in beXer 
learning? 

•  Should we be spending more or less money 
for computer technology in educa5on? 

•  What is construc5vist learning and how are 
computers relevant? 

•  Do computers enable mastery learning? 



Ques5ons or Comments 

•  Your chance … 

•  P.S.: This presenta5on is available at  
hXp://seal.uom.ac.mu/Brandle 

•  My email: sbrandle@cse.taylor.edu 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