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Introducing EDU

✹ Student assessment over the Web 
✹ Software developed out of UNL
✹ Used by thousands of UNL students
✹ Used by schools across the country
✹ http://calculus.unl.edu/edu/classes/demo/

http://calculus.unl.edu/edu/classes/demo/


Introducing EDU

Educational Benefits
Repeatable computer graded homework, 

quizzes, tests, exams, tutorials…

Mastery Learning
✹ Outcomes orientation
✹ Students responsible for their success



Introducing EDU > Educational Benefits

Mastery Learning

✹ Very effective learning strategy 
✹ Very resource intensive



Introducing EDU > Educational Benefits 

On-Line Mastery Learning

✹ Mastery learning is very 
resource-intensive, but…

✹ The Web enables:
✹ Repeatable assignments
✹ Automatic grading
✹ Individualized assignments
✹ 24/7 access



Introducing EDU > Educational Benefits

24/7 Access



EDU at UNL
✹ Project begun in Math Dept in 1996
✹ Invited other departments to use system
✹ NU Foundation and College of Arts & 

Sciences Testing Center, 1999
✹ Commercial development since 1998



EDU at UNL

Case Study: Calculus
✹ In 1994 we moved to a “reform” course

✹ Adopted new text
✹ Greater emphasis on applications
✹ Projects, homework, group work

✹ Follow-up
✹ Concerns about partial credit

✹ On-Line Gateway Exams
✹ Introduced in 1996
✹ Require high standards
✹ Protect classroom time



EDU at UNL > Case Study

Gateway Exams
✹ Calculus I

✹ Single “Gateway Exam”
✹ One retake per day over 3 week period
✹ All-or-nothing credit for 10% of final grade
✹ Students work under proctor supervision
✹ Covers basic computation skills of calculus
✹ 600+ students per semester



EDU at UNL

UNL Testing Center
✹ 60+20 Computers, hi-tech classroom, 

tutoring environment
✹ Grant from NU Foundation and College 

of Arts and Sciences, 1999
✹ Serves Math 102, 103,106,107,203; 

Psyc 181, PolS 100, 
Astr 103...



EDU at UNL

Disciplines Served

Accounting Curr & Instruction Psychology
Ag. Marketing Educational Psych. School of Music
Agro. & Hort. Electrical Eng. Veterinary Science
Anthropology Entomology Lincoln High School
Architecture Family & Consumer Science
Astronomy Geography
Biochemistry Geosciences
Biological Sciences History
Bio Systems Eng. Industrial Eng.
Children, Family & Law Libraries
Chemistry Mathematics
Civil Engineering Modern Languages
Communication Studies Natural Resource Sciences
Computer Science Physics
Const. Management Political Science



EDU at UNL > Disciplines Served

Active Classes

Fall 2003

  170 active classes set up



EDU at UNL

Students Served

Fall 2003

  Student accounts:       10,650
  Active (5+ sess.):         7,075

Spring 2004

  Student accounts:         8,863
  Active (5+ sess.):         5,310
 



EDU at UNL

Assignments Graded

Fall 2003

  Total assignments: 277,148
  Daily average:         2,500

Spring 2004

  Total assignments: 292,888
  Daily average:         2,650



EDU at UNL > Assignments Graded

Demand: Peaks & Troughs



EDU at UNL > Assignments Graded

Cost Savings

Fall 2003

Total assignments: 277,148
GTA hourly rate:        $20
GTA assignments/hour:            10

Cost of human grading:  $554,296



EDU at UNL

Infrastructure

✹ Sysadmin
✹ Help Desk
✹ Three Redhat Linux boxes
✹ Apache front-end, load balancing
✹ Blackboard plugin



EDU at UNL > Infrastructure

Server Load

Fall 2003

  Total pages:       11,696,020
  Ave. pages/day:    100,000
  Peak pages/day:    200,000

Raw HTTPs (10/14/03):    183,357



The EDU Software
✹ Assignment modes
✹ Question types
✹ Assignment creation
✹ Question writing
✹ Grade book



The EDU Software

 Key Features            1 2 3 4 5
✹ Multiple Assignment Modes

✹ Anonymous
✹ Homework
✹ Printable
✹ Proctored
✹ Tutorial
✹ “Mastery”



The EDU Software

 Key Features            1 2 3 4 5
✹ Sophisticated question types

✹ Fill in blank
✹ Short phrase
✹ Numeric with units
✹ Mathematical content
✹ Graph sketching
✹ Spreadsheet
✹ Multipart questions
✹ …and many more



The EDU Software

 Key Features            1 2 3 4 5
✹ Easy Assignment Creation

✹ Three step creation wizard
✹ Write your own 

questions or 
use pre-loaded 
banks



The EDU Software

 Key Features            1 2 3 4 5
✹ Powerful Question Bank Editor

✹ Wizards for different question types
✹ Edit, save, 

modify, merge 
question 
banks on-line



The EDU Software

 Key Features            1 2 3 4 5
✹ Fully-featured Grade Book

✹ Traditional tabular grade book
✹ Analyze assignments and questions



The EDU Software

EDU and Mastery Learning
✹ Designed for mastery learning
✹ Repeatable assignments

✹ Question selection schemes
✹ Algorithmic questions

✹ Sophisticated hints and feedback



The EDU Software > Mastery Learning

Question Selection



The EDU Software > Mastery Learning

Algorithmic Questions

$a = range(4, 9); $k = decimal(2, rand(1, 2));

$right = sum(x, 1, $a, x($a-x)e^(-$k x));

$low =$right - 3; $high = $right + 3;



The EDU Software > Mastery Learning

 Immediate Feedback

- Engineering



The EDU Software

Quantitative EDU
✹ Stengths in numeric/quantitative questions
✹ Content-based math grading

✹ Formula grading
✹ Graph sketching
✹ Maple T.A.

✹ Embedded MathML
✹ MathML editor in Question Bank Editor
✹ LaTeX question authoring
✹ WYSIWYG math entry for students



The EDU Software > Quantitative EDU

Formula Grading
✹ Grade on content:
         xe^x + e^x equals (1+x)e^x
✹ Recognize:

✹ Natural syntax: xsin x
✹ Vectors, lists, etc: (1/sqrt(2), 3)
✹ Equations: y=x-1 equals y+1=x
✹ Integrals: xln(x) equals xln(x)+1



The EDU Software > Quantitative EDU 

Graph Sketching
✹ Click out spline nodes
✹ Qualitative and

quantitative grading



The EDU Software > Quantitative EDU 

Maple
✹ Grade by evaluating Maple expression
✹ Maple algorithms and plots



The EDU Software > EDU and Math

Maple

“Give an example of a function f(x,y) that 
has a saddle point at (0,0)”



The EDU Software > EDU and Math

MathML Editor



The EDU Software > Quantitative EDU 

Math in Inline Questions



The EDU software

EDU and Blackboard
✹ Brownstone is a Blackboard Building 

Blocks Partner
✹ EDU can be used transparently within 

Blackboard



The EDU software > EDU and Blackboard

Blackboard Plugin
✹ EDU in Bb Control Panel



The EDU software > EDU and Blackboard

Blackboard Plugin
Full EDU 
capabilities 
inside Bb 
experience



The EDU software > EDU and Blackboard

Blackboard Plugin
Place EDU
assignments
in any Bb
content area



The EDU software > EDU and Blackboard

Blackboard Plugin
EDU grades appear in Bb grade book



 

EDU at Other Schools

✹ University of Michigan
✹ Florida State University
✹ Clemson University



EDU at Other Schools

University of Michigan
✹ Gateway Exams

✹ Precalculus, Calculus I and II
✹ Proctored on-line exams in labs
✹ Practice sessions from home/dorms
✹ Passing grade required
✹ Value is:

✹ “Immediate feedback”
✹ “Moves work of grading 

off instructors”



EDU at Other Schools

Florida State University
✹ 1 practice quiz per week over web…
✹ …followed by proctored quiz in lab
✹ All course assessment done on-line
✹ Value is

✹ “Standardizing precalculus course”
✹ “Force the students to work”



EDU at Other Schools

Clemson University
✹ Campus-wide use
✹ Integrated with campus course 

management system
✹ Hundreds of classes
✹ http://galleon.clemson.edu:8080/classes/



Grants and Contracts

✹ John Wiley & Sons
✹ National Science Foundation
✹ Brownstone Learning



Grants and Contracts 

 John Wiley & Sons

✹ Product branded as “eGrade”
✹ Published this software since 1998
✹ Contracts and royalties for over $74,000
✹ http://www.wiley.com/college/egrade/

http://www.wiley.com/college/egrade/


Grants and Contracts

National Science Foundation

✹ Assessment of Student Achievement in 
Undergraduate Education

✹ $493,156 over 3 years
✹ Across SMET disciplines 
✹ Study efficacy of on-line assessment



Grants and Contracts

 Brownstone Learning

✹ Development and marketing of EDU
✹ Contracts for $331,919 over 2001-04
✹ http://www.brownstone.net/



EDU and Publishers 

“Powered by Brownstone”

✹ Wiley - eGrade
✹ Prentice Hall - PH GradeAssist
✹ W. H. Freeman – ISolve
✹ McGraw-Hill – NetGrade/MHHM



EDU and Publishers

Prentice Hall
✹ Product branded as “PH GradeAssist”
✹ Access to all students buying selected 

texts
✹ http://www.prenhall.com/phga

http://www.prenhall.com/phga


EDU and Publishers

W. H. Freeman
✹ Product branded as “ISolve”
✹ Available through Freeman website
✹ Structured problems in physics
✹ http://www.whfreeman.com

http://www.whfreeman.com/college/book.asp?disc=&id_product=1149000129&compType=MED


EDU and Publishers

McGraw-Hill



EDU and Other Companies

Maplesoft
✹ Product branded as Maple T.A.
✹ Integrated with powerful Maple scientific 

computing platform
✹ Marketed to Math Departments
✹ http://www.mapleta.com/



EDU and Other Companies

Blackboard
✹ Brownstone is a Blackboard Building 

Blocks Partner
✹ EDU can be used transparently within 

Blackboard
✹ http://demo.brownstone.net/


