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Abstract: STACK, System for Teaching and Assessment usitigraputer algebra Kernel,
is a system of a computer aided assessment pafikag@athematics. STACK can provide
guestions for an on-line test that inquires an @nas a mathematical expression and assess
the answer algebraically. We have been develompgriese version of STACK as a part of
work of internationalization. Recently version a2STACK was released and it increased
processing speed. However, one of the difficultieSTACK is to author questions because
the interface is inconvenient. In order to overcatime problem, we have developed a
prototype of question authoring tool by the us&B# of Excel. A question can be written
on Excel interface and XML file is produced thamh ¢ee imported to STACK question bank.
Compared to authoring questions on the existingintelface of STACK, it is expected that
time spent on authoring questions can be reduced.
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I ntroduction

In recent years, infrastructures of information @edhmunication technology (ICT) have
been improved in schools. Some schools have comguites for students to have practical
work experience and some schools deploy Wi-Fi ndtviar students to access Internet by
their own laptop computers. Portable digital desiseich as a smartphone and personal
digital assistance (PDA) have been becoming popwaad ubiquitous education
environment are opened to students nowadays. Orbdbis of the ICT environment,
e-Learning have been becoming popular. One of th& important functions of e-learning
system is an on-line test. The level of studenmshgrehension can be evaluated by the
online test. Students enter answers into the oftima and the answers are automatically
assessed by e-learning system. However, most foffergering answers on existing on-line
tests are only true or false questions test, sirylenultiple-choice test, input of numerical
value and simple description, and only a few ereay system can assess true or false of
mathematical expression algebraically. Maple T.Rajid STACK [2,3] are examples of the
few systems. Maple T.A. can be accessed from a vadge of Learning Management
System (LMS) such as Blackbord, Moodle and so ot SMACK is integrated with
Moodle. Maple T.A. is commercial software, wher&§#\CK is open source software.
Since we have been using Moodle as LMS, we addpl&CK in order to provide
on-line test of mathematical expressions in scieara math subjects. However there are
some problems in STACK. Firstly since it takes tsne display questions and assess the
students’ answer, rhythm of learning might be I&tcondly, STACK can reply effective
feedback to wide variety of students answer, butrder to realize the function, authoring
guestions is very complicated. First problem ivedlby new version of STACK 2.2 with

27



T. Hirashima et al. (Eds.) (2011). Proceeding$eft9th International Conference on Computers in
Education. Chiang Mai, Thailand: Asia-Pacific Stgifor Computers in Education

cash mechanism. In order to overcome the secorflgong we would like to suggest a
guestion-authoring tool for STACK in this paper.

1. Brief Review of STACK

STACK, System for Teaching and Assessment usingragDter algebra Kernel, is a system
of a computer aided assessment package for matiesrttzt is developed by Sangwin at
the University of Birmingham, UK. Since version @TACK is fully integrated with
Moodle. Students provide answers as mathematigakssgions, for example polynomial
and matrix expressions and STACK manipulate stwlanswer and generates outcomes
such as not only true or false result but also ste®@backs. STACK is written by PHP and
use Maxima, a computer algebra system, in orderanipulate mathematical expressions
provided by students.

Figure 1 is an example of a question of solvingrgpte differential equation that was
provided to students in January 2010 as an ondigeih our class. The question is quite
simple but there are two elements that we shouddtlcin order to confirm the students’
level of understanding; one is whether or not stt&lenake miscalculation and the other is
whether or not an arbitrary constant is includdth@ugh the correct answer of the question
is C*exp(-2*x), there are two typical incorrect amess. One is C*exp(2*x) that is an
example of miscalculation and the other is an ansx@(-2*x) that does not have an
arbitrary constant. We can design questions thapcavide a feedback “Incorrect answer.
Your answer should satisfy the ODE, but does rot.the first type of incorrect answer and
a feedback “Your answer is partially correct. Thkigon should contain a constant but your
answer does not.” for the second type of incoraestver (see Figure 2).

If we design a question carefully in order to gavéeedback like the above, we can
produce significant educational benefit. As we lsger, however, it is complicated work to
author STACK questions because of the inconvemietttoring interface.

Find a general solution of the following ODE.

d%ﬂc-y(m)-+-2-y(ﬂ:)=0

yle) =]

“Submit |

Figure 1. A question of solving a simple differah&quation

Find a general solution of the following ODE. Find a general solution of the following ODE.
4 y@)+2-y) =0 4 y@) 2y =0
d-z d-z
y(z) = Crexpiz'n y(z) =lexpt-20
Your last answer was interpreted as: Your last answer was interpreted as:
C .t el—2))=
Incorrect answer
Your answer shoud satifsy the ODE, but does not. If your The solution should contain a constant but your answer does

SnEWers BstillEd DG Gl ekR s not. Your mark for this attempt is 0.5. '/ With penalties, and

4.e25.0 previous attempts, this gives 0.5 out of 1

. Your mark for this attempt is 0, & With penalties, and Submit |
previous attempts, this gives 0 out of 1

Submit

Figure 2. Examples of feedback to incorrect answers
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2. Question Authoring Tool for STACK

As we mentioned above, STACK can provide effecteedbacks to the students’ answer
and this function is one of the most important oh&TACK. However the interface of
authoring questions is not convenient. For example,authoring web page is vertically
long, network connection is inevitably required aadon. In order to reduce the stress in
authoring questions, we have developed a protaypeestion authoring tool for STACK
by the use of VBA of Excel (Figure 3).

Although every function is not implemented to ool the interface is quite simple
and authoring questions can be carried out withetwork connection. Questions authored
by our tool can be exported as XML file with UTFe8ding. Then the XML file can be
imported to STACK question bank.

< 1 2 3 4 ) 6 7
STACK Question Authoring Tool 81 Export XML file
1
2 Question Name Differentiation 001
. . fx=x"a+a%x+1
5 Question Variables a=rand(5)
Differentiate the following expression ~#ans# denotes student answers.
+@castext® for castext
Question Stem | $¥frac(ilix}$ - $¥latex$ for latex
6 #ans1#
g
10 Property of Answer Box
11 Student's Answer ID |ansl
12 Input Type Algebraic Input
13 Teacher's Answer -1/x"2
15 Potential Response Tree Add Delete | Potential Response
16 No:0 No:1
17 Student’'s Answer ans1 Student Answer ansi
18 Teacher's Answer -1/x"2 Teacher’s Answer 1/x°2
19 Answer Test AlgEquiv Answer Test AlgEquiv
20 Option Option
21 Mark 1 Mark 1
22 |_ Penalty 2 Penalty
23| Next PR End ' Next PR End

Figure 3. Snapshot of question authoring tool fBASK developed by VBA of Excel.

3. Conclusion

We have developed a prototype of question authaoolgfor STACK in order to reduce the
stress in authoring questions for STACK. Althouglery function is not implemented to
our tool, the interface is quite simple and authgrijuestions can be carried out without
network connection.
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