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Since the first Apple computer found its way into our schools, the 
availability and use of the computer in education have undergone rapid 
changes that have a major impact on pupils, teachers, and the 
educational process. While the potential for direct instruction by 
computer is increasingly making itself felt, progress is also being 
made in another area where computer serves as a tool for testing.

Starting from 1993, most Singapore secondary schools are equipped with 
40 or more IBM compatible computers. This opens up the possibility of 
testing a class of 40 pupils at the same instance.

The objective of computer-based testing (CBT) is to collect and process 
information to enable the teachers to obtain immediate knowledge and 
provide prompt feedback to their pupils.  The focus of this 
demonstration is on the effectiveness of a computer-based Memory 
Ability Test. It includes the appropriate use of a number of variables 
such as personalised feedback, intuitive screen design, the effective 
utilisation of colour, immediate scoring, database storage, and the 
like.  

While each of these variables is important, the  interaction between 
computer and the testee may be one of the most important aspects of 
effective computer-based testing. As computer has infinite patience 
while the testee ties to recall what has been flashed on the screen 
just awhile ago, forgetting plays a smaller part than retrieval.

The development of MAT
Memory supports an extraordinary range of functions such as remembering 
events, learning concepts, developing emotional responses, and the 
like. "Without memory, a learner will not be able to accumulate what he 
learns. He will have to relearn everything if he cannot remember what 
he learns; he will be unable to transfer the knowledge that he has 
acquired. Learning therefore, will be time consuming and uneconomical. 
In view of the importance of memory in learning, it is considered as a 
necessary aspect of a pupil's profile and is included as a subtest in 
the Measure of Learning Abilities and Dispositions (LAD) for the 
Primary Pupil Profiling Project (PPPP)." (Wong, 1996).

The MAT is designed to measure a pupil's generic ability in remembering 
the basic elements of learning materials, namely, letters, numerals, 



and shapes. It is content-free. The first section is a test of 
recognition (multiple choice test) while the second section is a 
variant of recall test. Non-authentic items like hearts and smiles 
versus authentic items like A, M, N and numeric digits are used.

The trail run with the slide version was carried out to test the 
suitability of the duration of exposure for each item, the clarity of 
the instruction, and the receptiveness of such an instrument. "Oral 
instructions were recorded to aim at consistency. Owing to some 
technical difficulties (both the cassette player and the slide 
projector have to be functional, the carousel could not be tilted, 
etc.), and pupils' tendency to copy not only from their friends but 
also from the slides especially on the recall items. Since the 

administration was far from ideal, no statistical analysis was carried 
out based on data gathered in the trial run." (Wong, 1996).

The main pilot test with the video version was not without problems as 
children were found to copy as they had pencils in hand and they sat 
near one another. More television terminals were needed to space the 
pupils out and still enable every pupil to see the screen clearly. 
Results on this pilot test were presented at the Singapore Educational 
Research Association, 7th Annual Conference, 1993, by Lily Yee-Sheung 
Wong.

Computerised MAT
Hence this computerised version was conceived and explored 
subsequently. The problem of copying down the items did not surface as 
pupils did not have writing material at their disposal. They only need 
to click on the correct answer using a mouse.

The general form of MAT is directed at the semantic system. Subjects 
are allowed to change their answers by clicking on the other answers 
until they click on the continue button. "But in general the retrieval 
consequences in semantic memory are negligible" (Tulving, 1983, p. 47)

Information is processed and retained as a function of the amount of 
attentional capacity that has been allocated (Seamon, 1980). A pupil 
takes the test alone, without distraction, concentrates on the item 
that is presented for a fixed number of seconds. The item is removed 
and the pupil is required to express the correct information.

Pupils are not given time constraints for MAT as suggested by Hill and 
Wigfield (1984) who summarise a number of studies that has attempted to 
change classroom use of tests. They then have sufficient time 
retrieving, reactivating, rehearsing and refreshing the information 
presented just a few seconds ago. As computer has infinite patient 
while the pupils try to recall what has been flashed on the screen just 
awhile ago, forgetting plays a smaller part than retrieval. The target  



information was inaccessible at one point but ultimately available. 

With immediate retrieval, it is an attempt to isolate relationship with 
factors and interference related to long term memory storage, focusing 
on short term or working memory. Maintenance rehearsal for temporary 
short-term storage is less demanding on memory than elaborative 
rehearsal which results in the establishment of strong traces in 
long-term storage (Shaughnessy, 1981).

If pupils are not forewarned of the recall task, information in 
short-term storage is lost after a brief two seconds of distraction 
(Sebrechts, Marsh, & Seamon, 1989). "Without rehearsal, short-term 
memory traces are forgotten in only a matter of seconds." (Seamon & 
Kenrick, 1994, p.222). Therefore, instructions and two trial items are 
given in the beginning of each section, before the real test items.

The Instrument
MAT consists of 15 items in section 1 and 10 items in section 2. Time 
of exposure for each item is automated and predetermined by the author 
of the test.

Section 1 of MAT measures recognition, with four multiple choices for 
each item. Pupil recognises and clicks on the correct option which is 
revealed in the previous screen. There are five items on  and , five 
items on M and N, five items on 7 and 9, each item with a few of the 
two designated elements arrange in a random sequence.

Section 2 of MAT measures recall, with each item having a four by four 
square, 16 cells in total. Four items use a certain number of the 
element A, appearing at a random manner in the cells. All 16 cells are 
available to the pupil to place the answer. The next six items use a 
certain number of single digits, appearing at a random manner in the 
cells. All cells that has no number in the exposure will not be 
available to the pupil to place the answer. 

Samples
A pilot test with the computerised version was done with normal 
technical pupils as they are generally conceived to have poor memory 
and short attention span. They are generally comfortable with computers 
as they spend more than two hours a week on Computer Applications 
lessons.

A school is randomly chosen and the samples are two different levels of 
normal technical pupils. The first sample is 58 pupils from secondary 
two normal technical stream, comprising of 32 male and 26 female. The 
second sample is 32 pupils from secondary three normal technical 
stream, comprising of 21 male and 11 female. The ratio of male to 
female is taken as it is. It is a more accurate reflection of school 
environment than a 1:1 ratio.



Analysis
The Kolmogorov-Smirnov test for two samples is used to test whether the 
two samples come from populations with the same distributions. The 
two-tailed probability, which is the observed significance level, for 
first section (SCORE1), second section (SCORE2) and total score (SCORE) 
are 0.5560, 0.6706 and 0.9341 respectivel. Since the observed 
significance level is large (greater then 0.05), there is sufficient 
evidence to reject all the null hypotheses that SCORE1, SCORE2 and 
SCORE are scores of two samples from populations with different 
distributions. 

Regression analysis  on time taken to complete MAT in seconds (TTIME) 
indicated a small observed significance level (0.007) associated with 
the slope (-2.73) for MAT score (SCORE) supports the hypothesis that 
TTIME and SCORE have a negative linear association; t(88)=-2.762, 
p<0.005. It is generally believed that more accessible memories (those 
more likely recalled) are recalled quicker (with shorter latencies).

Summary and discussion
The analysis seems to show that pupils who take longer to complete the 
test had somewhat significant lower score. Tobias (1985) has provided a 
model that integrates two explanations of the effects of test anxiety. 
One explanation has been that anxiety interferes with attention because 
all the negative thoughts and worry distract the pupil from the task. 
Given the limited capacity of working memory, these distracting 
thoughts take up cognitive resources that could be used to work on the 
task at hand (MAT). The other explanation has been that highly test 
anxious students have deficits in general cognitive learning strategies 
or test-taking strategies. Tobias has suggested that these two models 
are complementary given our limited cognitive capacity.

With further research, we may trigger a more integrated anxiety 
intervention programs, to be more sensitive to development differences, 
and develop strategies targeted to help the different problems that 
different types of test-anxious students have (memory improvement and 
anxiety control). 
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