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INTRODUCTION
e Assessment - one of the most important factors influencing learning

e e-Assessment is based on traditional assessment techniques but
facilitated via online processes and digital tools.

¢ In Math, most commonly used assessment method is to check the final
answer (MCQ - Multiple-Choice Questions — visible choices, or OA —
Open Answers (invisible choices, based on Computer Algebra).

e Both methods limit teacher's ability to check the complete solution, and
do not allow including the problems on Math proofs.

e The e-assessment module of Halomda e-learning platform allows
assessment of proof-based problems from different areas of school and
high Math.



https://halomda.org/DocRef.php?Ref=Conference/Tasks/201-Demo.tsk
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Related Systems

e STACK - 2004 (UK)
Problems: not all types of exercises can be implemented with CAS.
The assessment of proof writing and other reasoning skills cannot be automated;
unfamiliar syntax to enter answers.
e WebAsssign - 1997 (USA)
Problems: the usage is limited, because it is intended mainly for homework
assignments. Since WebAssign it integrated with textbooks, it requires the system
to be used together with the selected textbook.
) WeBWorK - 1995 (USA)
Problems: current engineering content available in the WeBWorK library is limited;
the system is intended only for homework assessment.
. NUMBAS - 2015 (UK)
Problems: constraints in using this system related to infrastructure, support,
educator and student skills.




The common issues

e The systems are either Tutor or e-Assessment
modules, thus limiting their common usage at class

and at home;

e The syntax is regularly cited as problematic by
students, and an important learning goal by staff:
guestion authors must write in a script languages

like PG (Perl), LaTEX.
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THE HALOMDA PLATFORM
1988 - Israel

modules:

XPress-Editor (formula editor: graphical input of algebraic
expressions (WYSIWYG)

XPress-Graph (graph plotter)

XPress-Geometry (2-D and 3-D geometry explorer)
XPress-evaluator (CAS-based interpreter of student input)
XPress-Tutor (3 modes: , Train, Test)

XPress-Task Editor (development and editing of tasks)
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The Main Didactical Advantage

The Main didactical advantage of the Halomda platform over
other systems, being either Tutors or Assessment modules,

is the integration of the 3 main methods of Math studying:
Learn, Train and Test.
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e Learn mode
a student is offered a series of problems;
each problem includes random parameters;
new run gives different initial sets of the parameters
Help at 3 levels:
General Help,
List of Steps of the problem solution and description of every step;
Result of every step of the solution.

e Train mode
multiple choice of possible results of each step,
extensive and interactive student's training;

e Test mode - no help is available, 3 trials to solve.



https://halomda.org/WebTestManager/StartTest.php?tpc=6412&usr=16480&mode=wrkLearn&HID=0&chpId=496
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Intelligent e-Assessment vs. Multiple-Choice

2 approaches to evaluate students' answers in the Test mode:
e Multiple-Choice Questions (MCQ) — visible:

Problem 2.1

Given geometric progression a,,a, ,.,a , in which

a =3,q=4

Find the term a. of the sequence.

5

Select Step's Result -

Final answer

a, =259 ) ( a, =3072 )

a, =768 ) ( a, =1027 )



https://halomda.org/DocRef.php?Ref=Conference/Tasks/201-Demo.tsk

/ “ o The answer is accepted also in any algebraic equivalent form:

768 Correct! az =768 Correct!

a=768 Correct! a_=768  Corect!
The problem solved correctly. : The problem solved correctly.

e Open Answer (OA) —invisible possible answers:

Calculation problem 1
Given are 3 points:
A(-1,0), B(2,0), C(0,-4)
Find the quadratic function whose graph passes through
these points.

il Select Step's Result -

Final Answer

Enter an answer using the keyboard keys
and the templates on the left panel.

e In both cases the answers are interpreted using the algorithms of CA
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The main didactical Idea

e The meaning of the term Solution :

e 2 options: request for a final answer (for calculation-kind of questions)
or the results of all the intermediate steps (for both calculation —
and proof-kind problems, that can be numbers, formulas, drawings,

definitions, statements.
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Selection of 3 points of Imz=0 (23%)
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/-\ e The second option enables inclusion of math-proof problems

from different areas of mathematics:

Proof-problem 1
Given are 3 points:
A(-1,0), B(2,0), C(0,-4)
a) prove that there exists one and only one square function,
whose graph passes through those points,
b) Find this function.

Problem 2
Given are 3 points in the plane:
A(-2,1),B(1,5),C(-6,-5)
a) using the properties of vectors, prove
that AABC is a righ-angle triangle;

b) find the angle <BCA .

Problem 3
Prove the inequality: % +%+¥26 a+3b+2c




E\ " e In the case when a teacher decides to include the problem in Learn or

Train mode, all the steps of proof are visible:

Proof-problem 1
Given are 3 points:
A(-1,0), B(2,0), C(0,-4)
a) prove that there exists one and only one square function,
whose graph passes through those points,
b) Find this function.

General HELP and a List of Steps/Operations
Square Function
General Description Steps / Operations

. Define what kind of function should be found.

. Write the equations for the coordinates of each
point.

. Solve the system and find the values of a, b, c.

. Define the condition for unique solution.

. Check whether the condition is satisfied.

. Write the function.

(General form of square function (5%))

N =

Equations for the point A (10%) )
Equation for the point B (10%) )

Equation for the point C (10%)

(o) J¢) I SN 0N

Calculation of determinant (10%)

(

(

( )
( System solution (40%) )
(' Condition for unique solution (5%) )
( )
( )

The square function (10%)
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e During the test, the student is asked to answer in turn each step of the

proof in the form of MCQ or OA, without seeing the following steps:

z

Select Step's Result

General form of square function (5%)

ay2 =bx’ +¢ ) ( v —x*

(
(

x|

yv(x) =x° +bx +¢ ) ( f(x) =a'x* +b:'x +c )

& Select S5tep’s Result -
Equations for the point A (10%)

( -1=a-22 +b:0+c )( O=ay (-1 Lhg1) e )

( -1=a-(-1)" +b 0 +c )( d=ar-1° £b-D e )

Condition for unique solution (5%)

GTWO of the solutions must have equal values of-;. ( it Determinant of the system is non-zero.

\—/

must be positive.

( T P e e ) ( it The discriminamt of the square equation

)
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e A proof of any problem can be represented as a series of
intermediate statements (postulates, theorems, formulas, etc.)

e The Halomda platform enables evaluation of student's

answers to all the intermediate statements necessary to a
proof.

therefore:

e Itis possible to develop Math-proof problems compatible with

the Halomda platform requirements and limitations.




/\ BENEFITS OF E-ASSESSMENT USING
THE HALOMDA PLATFORM

Halomda is a teaching tool including 3 main methods: Learn (basics of
the subject), Train (extensive practice) and Test (assessment).

e for the students: the platform provides complete learning tool

(interactive e-textbook + extensive training on typical problems
that constitute the final exam)

o for the teachers, the platform offers an interactive guide for a

lesson presentation + trusted grades for midterm assignment,
obtained automatically.

o for the developers, Halomda offers a user-friendly graphical
Task Editor.




Thank you for attention!




