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INTRODUCTION

Our brain provides us with different cognitive processes used to help carry out everyday
simple or complex tasks.! These cognitive processes may include- working memory,
problem-solving and attention.* Working memory (WM) is the cognitive process that
deals with the storing and processing of temporary information often for comprehending
text and fluid intelligence.? As an individual age, their working memory deteriorates
leading to an increased chance of Alzheimer and Dementia.® Therefore, many studies
have been funded to investigate different methods to improve working memory. One way
is to implement non-computer based WM training to your week.? A 2013 report?
concluded non-computer WM training had not only improved the elderly’s working
memory, but the improvements remained even after training ceased.

An alternative method to improve working memory is by participating in computer-based
WM training. One advantage for computer-based WM training over non-computer based
training is the training task for the computer-based WM can be easily adapted for
differing ability levels of the individuals. Additionally, WM computer games have
improved children’s WM.* However, just because computer-based WM training is
effective for children does not necessarily mean it is also effective for the elderly.
Moreover, the motivation of the elderly to learn and to persist with computer-based WM
training needs to be considered when evaluating the effectiveness. Older people often
face issues such as using the mouse, viruses and popups, which often demotivate them to
learn and persist with computer-based technologies®.

Therefore, the purpose of the report is to examine whether computer-based WM training
is effective in improving WM for the elderly with motivation to persist with the WM
training as a key factor. The findings will hopefully sway more elderly people to embrace
computer-based WM training and thus allow the elderly to benefit from its advantages.
Based on previous scientific studies, we hypothesised that using the computer-based
memory game app would help improve the Cambridge Neuropsychological Test
Automated Battery (CANTAB) paired associated learning (PAL) memory test score of
the elderly. In contrast, the average weekly motivational score of the elderly on the
computer-based memory app would decrease over the eight weeks.



METHODS

[The‘ aim of the CANTAB PAL memory test is to test participant’s working memory.®
When a participant is given a score out of 50 the result based on the ability of the
participant to recall the locations of all visual patterns shown previously.® A score of 50 is
reduced for any visual patterns not located.

Thirty-six adult subjects aged between 65 to 79 were gathered and divided evenly into
two groups. The first group was called the standard group; this group consisted of
subjects who only used non-computer-based WM weekly training. Whereas the second
group was called the test group and they were subjects who used memory game app and
the non-computer-based WM weekly training. During each weekly training session, the
test group used their app, on a portable device, for half an hour. All the subjects in both
groups had a CANTAB PAL memory test score taken at the start of the experiment called
PRE, and it was recorded in table one. All subjects in both groups used their respective
WM training method(s) for the eight-week experiment. Also, weekly, all of the subjects
in the test group had their motivation score recorded in table two. Finally, at the end of
the eight week experiment, referred to as POST, the CANTAB PAL memory test score
was taken for all the subjects and then the results were recorded in table one.

For table one, the mean group's memory test scores for the pre and post columns was
calculated. The calculations allowed us to graph the table using the column graph
method. This graph was worked because the data could be placed into categories
(categorical data) for the standard and test group. The column graph helped to answer
part of the research question regarding the effectiveness of computer-based WM training
on improving working memory. ghe standard deviation was then calculated from the
pre/post groups mean test score. This result was then used to produce error bars, which
helped to identify significant relationships in the data.

In contrast, table two graph \was a line graph. The independent variable in the table was a
time variable-(week). Thus, a line graph, more specifically a time series graph was best
suited. For table two the averages of each different week were calculated. The averages
were then used to turn the data into a line graph. A trend line was also included to help
shape our discussion on the effectiveness of computer-based M/M training on improving
working memory. The standard deviation was calculated for each week and was used to
produce the error bars.
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RESULTS

This study shows the average CANTAB memory test score of the pre and post-test for
the two experimental groups (Fig. 1), Despite the column bars from the standard group,
which shows a slight improvement for the mean CANTAB test score at the end of the
experiment compared to the start. However, we can conclude from the two corresponding
error bars that overlap, show that there is no significant difference for the standard
group’s average pre and posts test scores. The two non-overlapping error bars in the test
group illustrates the significant difference for the mean pre and post-test score of the
participants. Moreover, the post column bar for the test group has a greater mean test
score compared to the standard group’s post column bar (Figure 1).
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Figure 1. Mean CANTAB PAL PRE/POST memory test score for the standard group and
test group.
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Figure 2 recorded-illustrates the weekly mean motivation score of the test group for the
eight-week experimenting starting from week 0. Initially, the first week indicated an
improvement in the motivation score. However, for the following seven weeks we
observed a weekly decrease for the mean motivational score for the test group Thetais
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DISCUSSION

The purpose of the report was to examine whether computer-based WM training was
effective in improving the WM for the elderly with the motivation of the elderly to persist
with the training was a key factor in the determination. Fhe-experimentwhich-was
figure-1)-At the beginning of the experiment, we hypothesised that using the computer-
based memory game app would help to improve the Cambridge Neuropsychological Test
Automated Battery (CANTAB) paired associated learning (PAL) memory test score of
the elderly. In contrast, the average weekly motivational score of the elderly on the
computer-based memory app would decrease over the eight weeks. The results did not
support the hypothesis.

Firstly, based on the error bars shown in figure 1 we can conclude there was a significant
difference. Alternatively, to be more specific an improvement for WM when the
participants used both the computer-based WM training and non-computer-based WM
training. According to studies increased motivation enhances working memory processes
and stimulates cognitive plasticity resulting in improvement of working memory.2 © Thus,
if the motivation was low it would result in insignificant improvements for WM. The
error bars shown in figure 2 indicate how the high level of motivation didn’t change
throughout the eight-week period. Therefore, the consistently high motivation levels
support the conclusion drawn from the error bars, as well as being the potential
explanation for it. However, the errors bars conclusion alone does not validate the first
part of the hypothesis that states ““...computer-based... app help[s] improve ... memory
test score” since it’s possible the non-computer-based training was the sole reason for the
improvement. Although, the first part of the hypothesis is not validated this does not
detract nor confirm the viewpoint of computer-based WM training as being effective.

Secondly, the error bars in figure 2 and the trend line does not support part of our
hypothesis, which conclusively states that the weekly motivational score would decrease
over time. The error bars indicate that there is no significant difference between the
weeks and the motivation score. Also, the trend of being non-linear argues against the
notion that the motivation would decrease over time. These results contrast with the 2014
study indicating the difficulty of maintaining sustained decreased engagement.> A
potential explanation for the conflict could be related to the experimental design. The
experiment conducted in this report supported the elderly with computer-based issues,
whereas the 2014 study did not, creating roadblocks in sustaining motivation.>
Nevertheless, the part of the hypothesis, which predicted the weekly motivational score
would decrease over the eight weeks is unsubstantiated. Thus, these results help to affirm
the view of computer-based WM training as being effective.



Lastly, a few limitations were identified in the study. One of the limitations in the
experiment was it didn’t test whether computer-based WM training by itself would help
improve WM. Therefore, this experiment would need to be conducted in the future to
definitively resolve the purpose of this report. Further research on the effectiveness of
non-computer-based WM training is recommended as the results in this report does not
identify any significant improvements on WM when non-computer-based WM training is
only used. Also, because the motivation score was measured for a small duration the
specific non-linear trend was unidentifiable. A similar additional study but for a longer
duration is beneficial in fleshing out any potential trend patterns for better forecasting.



CONCLUSION

The study showed significant improvements in WM when both computer and non-
computer-based WM training were utilised. Furthermore, the study did not affirm part of
the hypothesis, which suggested that the motivational score would decrease over time.
Unfortunately, computer-based WM training was not examined in isolation, so its
effectiveness could not be determined. The report cannot conclude whether computer-
based WM training is effective for the elderly based on the obtained results. Thus, further
experiments but only with computer-based WM being investigated is recommended.
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