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Abstract: The purpose of our study is to improve a math input method on computer aided assessment
(CAA) systems for mathematics. Current mathematics CAA systems enable users to directly input math-
ematical expressions to evaluate their answers with mathematical expressions automatically. However, it
cannot be said that it is easy for novices of the mathematics to use the math input method. In this paper,
we focus on the case of matrix input method for use in linear algebra, which is taught at many universities.
We have investigated whether our proposal mathematics interface, named MathTOUCH, improves the input
procedure for learners to answer in matrix form on STACK. As a result, we found that students could input
matrix expressions with MathTOUCH significantly faster than with the current mathematics interface on
STACK. Our questionnaire found no significant differences in regards to subjective satisfaction between the
two interfaces.
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Table 1 Question examples involving matrices.
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Fig. 1 Screenshot of Maxima command interface on STACK.
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Fig. 2 Specialized interface for matrix inputs on STACK.
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Fig. 3 The procedure for inputting mathematical expression.
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Fig. 4 The steps for inputting mathematical expression with

our method.
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Fig. 5 Conversion steps for a matrix using MathTOUCH.
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Table 3 The questionnaire results regarding subjective satisfaction with the usability

of each interface.
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Table 4 Practice mathematical expressions used in this study.
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Table 6 The key entering numbers of the matrices with each interface.

VT T P L. S 1751 B3 O & 0T F — 51 (REOHE)
El E2 E3
MathTOUCH 12 20 21 -2[—|1[V]3/2[~]-1/2[sP|[E][sP][E][~][E][sP][E]
Maxima 21 29 25 matrix ([-2,1],[3/2,-1/2])

: Space ¥ —, : Enter ¥ —, : AHREIF —, : TFRENF —

x5 ANRHOTIME () OfR

Table 5 A summary of mean input times (in seconds).

MathTOUCH  Maxima R AT
S AT 17.4 23.9
SD 6.1 7.1

4.3 BREER

FERRORER, WD V¥ 72— 2D TRTOWEEY
WY AT FERARICHEA Z LR, $RTHDI¥RAZICH
VT MathTOUCH %%k 69.4 #, Maxima X3 AT) A3k
K 66.5 FPLLNIATHIO AT %252 T LTz

AP O ATJHEIE, MathTOUCH 25 17.4 7, Max-
ima JER AN D239 TH - 72, EREEEFLEL LI
&5 IRT. EHEOHZEICHED X, Wilcoxon D5 51)
ENENIRTE AT o 72460, HEREVPR O NIz (2=2.447,
p<.05).
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Fig. 7 A spider chart showing the results of the subjective sat-

isfaction questionnaire.
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