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I would like to prove or disprove prior 
conceptions associated with this issue which 
is heavily dominant in today’s society. 

Picture Reference 
<http://www.sourcewire.com> 

AGE 
Introduction 
It is widely acknowledged that age is one of the foremost factors which contribute to the onset of 
memory-related illnesses, including amnesia, dementia and Alzheimer’s disease. This has 
become increasingly widespread in today’s society, and is an ongoing issue, with such stigmas 
being attached to older individuals within the modern world. One of the reasons for this 
understanding of memory is the increasing prevalence in Mild Cognitive impairment (MCI) 
through gradual aging, which can cause lapses in memory and concentration1. Theoretically, this 
implies that the younger an individual’s age, the more likely they are able to effectively retain 
short-term memory.  

Studies testing the effects of aging on short-term memory 
have come to the conclusion that age does in fact have an 
effect on short-term memory, with such memories being 
impaired as a direct result of age. This is referred to as 
age-associated memory impairment (AAMI). However, 
it is of paramount importance to note that this is merely a 
label given to people suffering from such symptoms, and 
links have only been identified between age and the 
retention of short-term memory2, and are yet to be proven 
through continuous testing. Hence, I would like to 
personally test the relationship between aging and the 
retention of short-term memory, and therefore prove or 
disprove prior conceptions associated with this issue 
which is heavily dominant in today’s society. 

In order to test such hypotheses, I will be conducting a 
series of tests targeting separate cognitive functions. 
Such tests include a 4x5 numerical grid test, an alphanumeric recording test and a colour memory 
test. 

Firstly, I will be recording results about this particular element on short-term memory through the 
use of a 4x5 numerical grid test. This first test encompasses a grid of 20 squares, with each box 
being randomly numbered with all whole numbers from 1-20 inclusive. The test-participants will 
have two minutes to memorise the locations of each of the numbers, and time to record the 
numbers as correctly as possible. 

Moreover, my second stage of testing incorporates an alphanumeric recording test video. A series 
of letters and numbers will appear on screen, and the test-participants will have record these 
letters and numbers in the correct order when prompted. An alphanumeric test is more effective as 
opposed to purely letter or numerical tests, as one may remember sequences easier using vowel 
and consonants to make a familiar sound, or formulate a recognisable whole number.   

 
1Wikipedia, 2014, Wikimedia Foundation, place of publish unknown, viewed 17/07/14, 

<http://en.wikipedia.org/wiki/Memory_and_aging> 
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	   Preview of 4x5 Grid Recording Sheet 

(Full sheet accessible in the back of this experimental report) 
 

2The Human Memory, 2010, Age Associated Memory Impairment, viewed 17/07/14,  

<http://www.human-memory.net/disorders_age.html> 

Finally, a colour memory test will be conducted. This entails a series of coloured boxes which 
change from purple to yellow. The task of the test participants is to recall which boxes change 
colour and in the correct order. 

For the purpose of this first aspect of my research project, I would like to examine this hypothesis, 
being that the retention of short-term memory decreases as age increases. I will test this 
hypothesis through the use of the aforementioned memory recollection tests, which examine the 
ability of a broad range of test participants to correctly recall short-term memory. These results will 
be then categorised into a myriad of age groups. 

From the collection of such results, the above hypothesis will then be determined as true or false. 
With the use of accurate testing, I wish to contribute to our understanding of how age can play a 
pivotal role in the retention of short-term memory, and hence provide greater foundations to 
studies concerning MCI and AAMI. 

Aim  
To personally discover if age does indeed have an effect on the retention of short-term memory.  

Hypothesis  
That the retention of short-term memory will decrease as age increases. 
Equipment  

• Three timed 4x5 Numerical Grid tests (On computer screen) 

• 4x5 Numerical Grid recording paper 

• Three timed Alphanumeric Recording Tests (On computer screen) 

• Alphanumeric Recording test paper 

• Three timed Colour Memory tests (On computer screen) 

• Colour Memory recording paper. 

• Pens/Pencils. 
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Preview of Alphanumeric Recording Test Video 
Screen 1 displays one alphanumeric sequence, Screen 2 prompts viewer to record 

 

Variables  
The Effects of Age on the Retention of Short-Term Memory. 
Independent Variable Dependant Variables Controlled Variables 

• Different test subjects, 
categorised by age. 

• Mark out of 20 for 
correct grid values for 
4x5 Numerical Grid 

• The amount of stages 
the participant can 
progress through for 
Alphanumeric Test 

• The amount of stages 
the participant can 
progress through for 
Colour Memory Test 

• Exact same three tests  
for each separate test 

• Length of exposure to 
stimuli 

 

Change Measure Same 
 

Method 
1. Display the first 4x5 Numerical Grid Test video to the test participants. 

2. Allow time for participants to record results 

3. Collect recorded results from the participants. 

4. Repeat steps 1-3 twice to ensure reliability, with grids being numbered in a different order. 

5. Repeat steps 1-4 for each of the other memory tests, being the Alphanumeric Recording 

test and the Colour Memory test. 

6. Mark collected papers for the purpose of recording results 

7. Tabulate marks 

8. Graph tabulated values.  
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Risk Assessment 
Identify Control Assess 

Eyes strained as a result of 
struggling to viewer smaller 
texts on paper and screen. 

Increasing font size on both 
paper and video, hence 
enhancing readability. 

Low 

Sore eyes from viewing 
computer screen. 

Adjusting computer screen 
brightness to medium – 

high. Low 
Room of testing should have 

adequate lighting. 

 
Results 
4x5 Numerical Grid 

Age Group Average Score 
Trial 1 Trial 2 Trial 3 Average 

0-10 6.5 7.1 6.9 6.8 
11-20 19.1 17.3 18.4 18.3 
21-30 19.0 17.5 17.9 18.1 
31-40 18.5 16.9 15.6 17 
41-50 16.1 15.9 15.9 16 
51-60 14.3 12.1 13.0 13.1 
61-70 11.1 9.7 10.3 10.4 
70+ 9.9 7.2 7.2 8.1 

  
Alphanumeric Recording Test 

Age Group Average Score 
Trial 1 Trial 2 Trial 3 Average 

0-10 2.6 3.0 2.9 2.8 
11-20 4.1 3.9 4.3 4.0 
21-30 4.0 3.9 4.1 4.1 
31-40 3.8 3.6 3.8 3.7 
41-50 3.9 3.5 3.8 3.7 
51-60 3.5 3.3 3.4 3.4 
61-70 3.2 3.5 3.1 3.3 
70+ 2.8 3.0 3.0 2.9 

 
Colour Memory Test 

Age Group Average Score  
Trial 1 Trial 2 Trial 3 Average 

0-10 2.9 3.6 3.1 3.2 
11-20 4.7 4.9 4.3 4.6 
21-30 4.7 4.7 4.4 4.6 
31-40 4.1 4.4 4.1 4.2 
41-50 3.6 3.7 3.9 3.7 
51-60 3.1 3.4 3.2 3.2 
61-70 2.9 2.5 3.3 2.9 
70+ 2.4 2.1 2.5 2.3 
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Analysis 
Upon examining the results obtained from this experimentation, it can be gathered that age does 
in fact have an effect on the retention of short-term memory. Initially, I had hypothesised that the 
retention of short-term memory would decrease as age increased. I found this to be mostly 
correct, with the only difference in this trend of results coming from the 0-10 age group.  
Participants of this age group had, on average, achieved middle range scores, compared to 
participants of the next age group, who had achieved very high scores, as evident in the tabulation 
and graphing of results. From this point, a gradual decline in average scores was clear as age 
increased, evidently proving the aforementioned hypothesis. 
 
With the abovementioned trends, there are a myriad of reasons which justify their occurrence in 
the investigation.  
 
Initially, the low scores from participants from the 0-10 age group can be drawn to the fact that the 
human brain does not undergo a gradual process of maturation until age 103. As a result, their 
capacity to retain short-term memory would not be as strong up until this point of maturation, as 
well as their capability to absorb information given to them. Consequently, this highlights why this 
trend was evident upon investigation, with the participants of the 0-10 age group averaging only 
middle-range scores. 
 
 

 

 

3examiner.com, A Child’s Brain Fully Develops by age 25, examiner.com, viewed 30/07/14, 

<http://www.examiner.com/article/a-child-s-brain-fully-develops-by-age-25> 
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Moreover, the gradual decline in average scores through increases in age can be associated with 
Age – Associated Memory Impairment. As described in the introduction, AAMI is the process by 
memories are impaired as a direct result of one’s aging, which can be linked to Mild Cognitive 
Impairment, by which one experiences memory lapses and decreases in concentration. Thus, by 
basing knowledge of short-term memory from the tests conducted, it can be concluded that AAMI 
and MCI do in fact have scientific relevance, and can now be backed further by these findings. 
Laughably, the decline in scores due to ageing can be concluded as a result of the stubbornness 
of many of the older test participants, who feeling stressed, refused to complete certain aspects of 
testing. 
 
In summation, it is evident through the trends visible in the recording of results that my hypothesis, 
being that the retention of short-term memory will decrease as age increases, can be deemed 
mostly correct. This is due to the single exception, being the 0-10 age group, which gave results 
which did not match the consistency of the rest of the obtained data. 
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CHAPTER 2 
 

LET THE BATTLE OF 
THE SEXES BEGIN 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

GENDER 
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Which gender has the most superior 
ability to retain short-term memory? 

Picture Reference 

<http://www.speechfoyosoul.com> 

 

Introduction 
In today’s society, ‘The Battle of the Sexes’ continues to dominate popular culture, with the war 
being fought in a plethora of different facets of daily life. This war was even set on the sporting 
stage in 1973, with Margaret Court and Bobby Riggs representing their respective genders on the 
tennis court. Needless to say, Riggs was victorious. However Billie Jean King sought to rectify this, 
and defeated Riggs in three sets at a later date. This battle still continues. Such battles entail the 
desire for members of one gender to be far more superior than that of the other, and nowhere is 

this war fought harder in the ‘Battle of the Multitaskers4’. It is 
commonly perceived that women are much better 
multitaskers than men. Yet such an intricate task requires 
some mental effort, and the ability to focus on a range of 
tasks simultaneously is dependent on one’s short-term 
memory. So I pose this question; Which gender has the 
most superior ability to retain short – term memory? 

Whilst some studies have proven women to have a greater 
retention of short-term memory than men, others have 
proven the opposite to be the case. These findings are 
merely theories, and are not backed up by consistent 
proof5. Given this, it would appear almost impossible to 
confidently state that one gender is far more superior than 
the other with regards to the retention of short-term 
memory. 

For this component of my research project, I will be testing the relationship between gender 
differences and short-term memory. The aforementioned misconceptions concerning this topic are 
without merit, due to the fact that there have been no concrete findings which could ultimately 
prove one gender to be more superior when it comes to the retention of short-term memory. 
Therefore, it is my aim to find substantial evidence, through the collection of obtained results, to 
highlight one gender’s superiority, or to present reasoning as to why there may be no determinable 
difference between the two in this area of ongoing debate. 

In order to test this, I will be using the same tests as per Chapter 1, except I will be recording 
results based off gender, as opposed to age. The use of these same tests will ensure consistency 
throughout my obtained results, as using different tests in different parts of this experimentation 
can drastically alter results. 

So whether the belief that women are better at multitasking, and hence at the retention of short-
term memory, proves to be in fact true, or if this conception is merely another stereotype thrown to 
us by the media, it will be interesting to find out, once and for all, which is the better gender at the 
retention of short-term memory. 

 
4Vos Savant, M, 2014, Battle of the Multitaskers, Parade, viewed 20/07/14, 

<http://parade.condenast.com/88456/marilynvossavant/battle-of-the-multitaskers-03/> 
5Buzzle, 2009, Does Gender Affect Short-Term Memory?, Buzzle, viewed 20/07/14, 

<http://www.buzzle.com/articles/does-gender-affect-short-term-memory.html> 
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Aim  
To discover if gender has an effect on the retention of short-term memory.  

Hypothesis 
That there will be no distinguishable difference in terms of the retention of short-term memory 
between males and females. 

Equipment  
• Three timed 4x5 Numerical Grid tests (On computer screen) 

• 4x5 Numerical Grid recording paper 

• Three timed Alphanumeric Recording Tests (On computer screen) 

• Alphanumeric Recording test paper 

• Three timed Colour Memory tests (On computer screen) 

• Colour Memory recording paper. 

• Pens/Pencils. 

Variables 
The Effects of Gender on the Retention of Short-Term Memory. 
Independent Variable Dependant Variables Controlled Variables 

• Different test subjects, 
categorised by gender. 

• Mark out of 20 for 
correct grid values for 
4x5 Numerical Grid 

• The amount of stages 
the participant can 
progress through for 
Alphanumeric Test 

• The amount of stages 
the participant can 
progress through for 
Colour Memory Test 

• Exact same three tests  
for each separate test 

• Length of exposure to 
stimuli 

 

Change Measure Same 
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Preview of Colour Memory Test Video 
One of the squares in the purple grid (left) changes to yellow (right) 

 

Method 
1. Display the first 4x5 Numerical Grid Test video to the test participants. 

2. Allow time for participants to record results 

3. Collect recorded results from the participants. 

4. Repeat steps 1-3 twice to ensure reliability, with grids being numbered in a different order. 

5. Repeat steps 1-4 for each of the other memory tests, being the Alphanumeric Recording 

test and the Colour Memory test. 

6. Mark collected papers for the purpose of recording results 

7. Tabulate marks 

8. Graph tabulated values.  

Risk Assessment 
Identify Control Assess 

Eyes strained as a result of 
struggling to viewer smaller 
texts on paper and screen. 

Increasing font size on both 
paper and video, hence 
enhancing readability. 

Low 

Sore eyes from viewing 
computer screen. 

Adjusting computer screen 
brightness to medium – 

high. Low 
Room of testing should have 

adequate lighting. 
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Results 
4x5 Numerical Grid 

Gender Average Score 
Trial 1 Trial 2 Trial 3 Average 

Male 14.1 12.8 13.9 13.6 
Female 14.0 13.1 13.1 13.4 

 
Alphanumeric Recording Test 

Gender Average Score 
Trial 1 Trial 2 Trial 3 Average 

Male 3.7 2.8 3.1 3.2 
Female 4.1 2.9 3.5 3.5 

 
Colour Memory Test 

Gender Average Score 
Trial 1 Trial 2 Trial 3 Average 

Male 3.6 3.7 3.6 3.6 
Female 3.8 3.3 3.4 3.5 

 
 
Graph 
 
 
Analysis 
 
Discussion 
 
 
 
 
 
CONCLUSION AT END OF REPORT 
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Analysis 
With reference to the results obtained from experimentation, it can be determined that gender has 
no distinguishable effect on one’s retention of short-term memory. By utilising the data displayed in 
the graphing, this has become apparent, thus affirming the hypothesis I had made concerning this 
topic earlier in the document. 

When reflecting on obtained results, several trends were present which are worth further 
elaboration. Firstly, it is clear in each of the tests that one gender is superior by a miniscule 
margin. However, this superiority is cancelled out in other tests, where one gender reclaims the 
balance in results. Upon examining this, it is further conclusive that overall, no single gender is 
superior in terms of the capability to successfully retain short-term memory. This is due to the fact 
that males and females have slight differences in particular aspects of memory (which each of the 
tests aim to examine) which contribute to an equal capacity of memory retention6. 

Moreover, another trend which is consistent through the collection of data and results is that on 
average, both males and females achieved scores which slightly surpassed the halfway mark. For 
example, scores close to 14 out of 20 were achieved for the 4x5 Numerical Grid and 3.5 out of 5 
was achieved for both the Alphanumeric Test and Colour Memory Test. This can be linked to the 
earlier test of age, by which scores progressively dropped as age increased. Because some 
results were utilised for both the age and gender tests, the results for gender came to approximate 
averages of the age experimentation. Hence, it is evident that the results of both males and 
females would always be similar, even if the scope of age testing was narrowed. This would see 
either values increase or decrease, yet still remain similar to one another. However, if data for this 
particular part of the experiment was derived from inconsistent age testing, the results would too 
be inconsistent, thus jeopardising the chances of this experimentation to be successful. 

In conclusion, it can be deemed that the aforementioned hypothesis, being that gender will provide 
no distinguishable difference towards one’s retention of memory, is correct. This is particularly 
evident through the trend that both male and female categories incorporated strikingly similar 
results. This can also be linked with the fact that even if the scope of age testing was consistently 
narrowed down, the results between both genders would still be identical. With this finding, the 
age-old battle of the sexes still rages on. 

 

  

 
 
 

 

 

 

 

 
6Wikipedia, 2014, Wikimedia Foundation, place of publish unknown, viewed 29/07/14, 

<http://en.wikipedia.org/wiki/Sex_differences_in_memory> 
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CHAPTER 3 
 

 
 
 
 
 
 
 
 

 
 

LENGTH OF EXPOSURE TO 
MATERIAL 
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The Hippocampal Formation in 
the Medial Temporal Lobe 
(thermally coloured) is 
responsible for the retention of 
short-term memory. 

Picture Reference: 

<http://www.ntnu.edu/isb/fmri> 

Introduction 
Recent studies have discovered a connection between the retention of short-term memory and the 
duration of time in which one is exposed to the material7. Specifically, they suggest that the longer 
one is exposed to any given material, the better chance they have at retaining those particular 
memories. It is believed that this is the case because of the decreased prevalence of stress. With 
reference to Oxford Dictionaries8, stress can be defined as: 

A state of mental or emotional strain or tension resulting from adverse or demanding 
circumstances. 

Theoretically, by allowing an individual more time to focus on their 
given task, they will be more likely to overcome such stress. The 
same understanding can be applied to this particular aspect of 
short-term memory, in that with more time to examine material, 
one’s short-term memory is increased, because of the lack of stress 
which hinders their thought processes, and thus restricts their ability 
to successfully retain their short-term memory. Henceforth, this 
decrease in stress would allow the brain to more easily absorb the 
information it is given, by using both the hippocampus and the 
sebiculum9, which are both found in the hippocampal formation in 

the medial temporal lobe10 of the brain. This particular area of the 
brain is responsible for the retention of short-term memory. 

For this third chapter in this research project, I would like to 
investigate whether the length of time an individual is exposed to 
particular materials impacts their retention of short-term memory. 
This will require the experimentations to be carried out slightly 
different than each of the other factors to be tested. This 
discrepancy naturally concerns changing the lengths of time that 

an individual has to memorise the information presented to them on screen, with one being longer 
and one shorter than the control utilised in each of the other chapters. 

   

 
7Miller, L and Miller L.C, 1976, The Journal of General Psychology - The Effect of Exposure 
Duration and Amount of Information on Retention in Short-Term Memory, Heldref Publications, 
Washington, USA. 

8Oxford Dictionaries, 2014, Stress, Oxford Dictionaries, viewed 23/07/14, 

<http://www.oxforddictionaries.com/definition/english/stress?q=stress> 
9Newswise, 2014, Two Brain Areas Critical for Short-Term Memory, Newswise, viewed 23/07/14, 

<http://www.newswise.com/articles/two-brain-areas-critical-for-short-term-memory> 
10Wikipedia, 2014, Wikimedia Foundation, place of publish unknown, viewed 23/07/14, 

<http://en.wikipedia.org/wiki/Hippocampal_formation> 
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For the 4x5 Numerical Grid Test (normally displayed for two minutes) I will devise a separate grid 
for both a four minute test and a one minute test, to examine if my below hypothesis is applicable 
to this particular aspect of this research project. 

Additionally, the Alphanumeric Recording Test normally shows a series of numbers on screen for 
3 seconds. For the purpose of this experimentation, a new set of numbers will appear for time 
periods of both two seconds and five seconds. 

Finally, boxes will change colour normally for one second in the Colour Memory Test. Given the 
criteria for this aspect of the report, the length of time the boxes will change colour to will range 
from half a second to two seconds respectively. 

It is important to note, however, that the time designated for the test participant to record their 
results will remain consistent throughout ALL TESTING. The tests examine whether the length of 
time has an effect on the retention of short-term memory, not whether it affects how fast they can 
write to record results. 

Therefore, this style of testing, unique to this particular experiment, will prove the hypothesis to be 
factual or not. This finding will help contribute to the overall conclusion of this research project, and 
determine if stress, as a result of lack of time, can lead to distraction in focusing on information 
relevant to the retention of short-term memory.   

Aim  
To discover if the retention of short-term memory is affected by the duration of time in which one is 
exposed to the particular material. 

Hypothesis 
That the longer an individual is exposed to the given material, the better they will be able to 
effectively retain short-term memory.  
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Equipment  
• Three timed one minute 4x5 Numerical Grid tests (On computer screen)   

• Three timed two minute 4x5 Numerical Grid tests (On computer screen)   

• Three timed four minute 4x5 Numerical Grid tests (On computer screen)   

• 4x5 Numerical Grid recording paper 

• Three timed two second Alphanumeric Recording Tests (On computer screen) 

• Three timed three second Alphanumeric Recording Tests (On computer screen) 

• Three timed five second Alphanumeric Recording Tests (On computer screen) 

• Alphanumeric Recording test paper 

• Three timed ½ second Colour Memory tests (On computer screen) 

• Three timed 1 second Colour Memory tests (On computer screen) 

• Three timed 2 second Colour Memory tests (On computer screen) 

• Colour Memory recording paper. 

• Pens/Pencils. 

Variables 
The Effects of Length of Exposure to Material on the Retention of Short-Term Memory. 
Independent Variable Dependant Variables Controlled Variables 

• Timed mental tests • Mark out of 20 for 
correct grid values for 
4x5 Numerical Grid 

• The amount of stages 
the participant can 
progress through for 
Alphanumeric Test 

• The amount of stages 
the participant can 
progress through for 
Colour Memory Test 

• Exact same three tests  
for each separate test 
 

Change Measure Same 
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Preview of 4x5 Numerical Grid Video 
Numbers are displayed randomly in a grid of twenty boxes. 

 

Method 
1. Display the shortest 4x5 Numerical Grid Test video to the test participants. 

2. Allow time for participants to record results 

3. Collect recorded results from the participants. 

4. Repeat steps 1-3 twice to ensure reliability, with grids being numbered in a different order. 

5. Repeat steps 1-4 for each of the other memory tests, being the Alphanumeric Recording 

test and the Colour Memory test. 

6. Repeat steps 1-5 for each of the different timed tests, increasing from medium length to 

longest respectively. 

7. Mark collected papers for the purpose of recording results 

8. Tabulate marks 

9. Graph tabulated values.  

Risk Assessment 
Identify Control Assess 

Eyes strained as a result of 
struggling to viewer smaller 
texts on paper and screen. 

Increasing font size on both 
paper and video, hence 
enhancing readability. 

Low 

Sore eyes from viewing 
computer screen. 

Adjusting computer screen 
brightness to medium – 

high. Low 
Room of testing should have 

adequate lighting. 
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Results 
4x5 Numerical Grid 

Time  
(minutes) 

Average Score 
Trial 1 Trial 2 Trial 3 Average 

1 8.6 7.2 9.3 8.4 
2 14.1 13.0 13.1 13.4 
4 19.7 18.1 19.3 19.0 

 
Alphanumeric Recording Test 

Time  
(seconds) 

Average Score 
Trial 1 Trial 2 Trial 3 Average 

2 2.6 2.2 2.7 2.5 
3 3.9 2.9 3.3 3.4 
5 4.7 4.4 4.8 4.6 

 
Colour Memory Test 

Time  
(seconds) 

Average Score 
Trial 1 Trial 2 Trial 3 Average 

½  3.1 2.6 2.2 2.6 
1 3.7 3.5 3.5 3.6 
2 4.3 4.3 3.9 4.2 

 
Graph 
 
 
Analysis 
 
Discussion 
 
 
 
 
 
CONCLUSION AT END OF REPORT 
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Analysis 
It is rather evident that one’s length of exposure to a particular material has a major impact on the 
retention of short-term memory. This is clear upon analysis of the obtained results through 
tabulation and graphing. As a result, this again proves my above hypothesis that the longer an 
individual is exposed to the given material, the better they will be able to effectively retain short-
term memory.  

One of the trends visible through the collection of results is the increase in test scores as a direct 
result of an increase in length of exposure to material. This clear increase in scores is consistent 
throughout all testing, whereby one’s capability to effectively retain the information presented to 
them was far more superior in the tests with more time displayed. There are two main reasons for 
this phenomenon occurring. Firstly, by allowing an individual more time to analyse the information 
presented to them, the prevalence of stressors hampering their ability is significantly lessened. 
Such stressors are clearly evident in the tests which allowed only a short amount of time, with test 
participants evidently distracted by their fear of failure to successfully retain memories. Ergo, by 
allowing more time for a test participant to memorise the information presented to them, the less 
pressure they will have to complete their memorising, and the higher their scores will be. The 
second reason as to why an individual was able to more effectively retain the information 
encompasses the ability of the brain to successfully absorb the information put to them. Simply, by 
displaying information to an individual for a prolonged period of time, their brain has more time to 
absorb the information presented to them and decipher it into short-term memories. Subsequently, 
this allows for greater results than being tested with less time, as the brain would not have nearly 
as much time to absorb information. Therefore, given the combination of both a decrease in the 
possibility of stressors occurring and an increase in time for the brain to absorb information, it is 
clear that allowing more time for an individual to memorise the information presented to them, the 
greater their retention of short-term memory. 

In addition, another trend visible in testing particularly concerns the colour memory test. Whilst the 
abovementioned trend is still visible in this instance, the difference between the middle and long 
time categories is not as significant as in the testing of other experiments. This is despite the fact 
that the 2 second period is double the 1 second period. This can assume that coloured stimuli 
pertains to greater results in terms of the retention of short-term memory, as opposed to 
monochromatic memory tests, where differences between lengths of exposure to the information 
is more clearly distinguishable. Whilst this does not concern the length of exposure category itself, 
it is still important to note on the overall basis of the study of the effects of a combination of factors 
on retention of short-term memory. 

In summary, it is glaringly evident that the retention of short-term memory increases as the length 
of time an individual is exposed to the material increases. This is mainly due to the fact that one 
may not experience the presence of added stressors when being displayed information for 
prolonged periods of time, as well as that the brain is more capable of absorbing the information 
presented to them when it is displayed for longer periods of time. 
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CHAPTER 4 
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Introduction 
In the back pages of our newspapers and magazines, we are presented with a vast array of puzzle 
pages, mainly encompassing crosswords, Sudoku puzzles and even word jumbles. The addiction 
towards these puzzles in which a myriad of groups share has resulted in an influx in investigations 
as to how they stimulate the brain. As a matter of fact, participation in such puzzles is a 
recommended treatment for people willing to reduce their risks of contracting memory illnesses 
including dementia and Alzheimer’s disease11. 

It has been suggested that the continuous use of such puzzles can significantly decrease the 
onset of such illnesses, as they are believed to strengthen brain cells and the connections 
between them. On top of this, it is sometimes believed that they are able to regenerated new brain 
cells. 

However, due to the brain’s many complexities, we still have somewhat of a primitive 
understanding of how the brain works. Therefore, any evidence supporting the aforementioned 
theory is questionable, as there has been minimal research conducted into this area of study. 
Whilst some of these studies have suggested that such puzzles genuinely have positive effects on 
one’s memory, others have found these stimuli to have next to no effect12. 

With such minimal testing contributed to our understanding of this topic, I would like to personally 
conduct my own investigation, testing whether one’s engagement in mental stimuli has an effect 
towards their ability to successfully retain short-term memory. Such mental stimuli include 
crosswords and Sudoku puzzles, and for the purpose of this final component of my research, I 
would like to broaden this scope to encompass one’s engagement in studious and laborious 
mental activities. Such activities include regular engagement in study, essay writing, report 
correlating and invoice writing. Naturally, it would be difficult to successfully categorise each 
person by their mental engagement. Because of this, I will be devising a short survey for test 
participants to complete before being tested, which will determine their level of mental 
engagement. The results from the survey will provide a clear indicator as to the category they 
would fit in, ranging from regular participants in such activities to rare participants. This will allow 
me to correctly record results, to provide the most accurate presentation of data through tabulation 
and graphing. 

In order to test if one’s engagement in mental stimuli has an effect on their retention of short-term 
memory, I will be conducting identical testing as per chapters 1 and 2, in order to ensure the 
reliability of results on a scale incorporating the entire documentation of this research project. 

Through this testing, I hope to further our understanding of how an individual’s engagement in 
such aforementioned mental stimuli may have an effect on the retention of short-term memory. I 
understand that to completely prove or disprove this without question would require years of 
scientific work and technological advances. Hence I realise that the basis of my research could 
assist in further understanding of this topic, and I will attempt to achieve my aim below as 
successfully as possible. 
 

11	  alz.org, 2014, Stay Mentally Active, Alzheimer’s Association, viewed 24/04/14, 

<http://www.alz.org/we_can_help_stay_mentally_active.asp>  
12Brain HQ, 2014, Do Crosswords Work?, Posit Science, viewed 24/04/14 

<	  http://www.brainhq.com/brain-resources/everyday-brain-fitness/do-crosswords-work> 
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Aim  
To discover if one’s engagement in mental stimuli has an effect on the retention of short-term 
memory. 

Hypothesis 
That people who regularly engage in mental stimuli will have a greater retention of short-term 
memory. 

Equipment  
• Three timed 4x5 Numerical Grid tests (On computer screen) 

• 4x5 Numerical Grid recording paper 

• Three timed Alphanumeric Recording Tests (On computer screen) 

• Alphanumeric Recording test paper 

• Three timed Colour Memory tests (On computer screen) 

• Colour Memory recording paper. 

• Pens/Pencils. 

Variables 
The Effects of Engagement in Mental Stimuli on the Retention of Short-Term Memory. 
Independent Variable Dependant Variables Controlled Variables 

• Different test subjects, 
categorised by their 
engagement in mental 
stimuli 

• Mark out of 20 for 
correct grid values for 
4x5 Numerical Grid 

• The amount of stages 
the participant can 
progress through for 
Alphanumeric Test 

• The amount of stages 
the participant can 
progress through for 
Colour Memory Test 

• Exact same three tests  
for each separate test 

• Length of exposure to 
stimuli 

 

Change Measure Same 
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Method 
1. Display the first 4x5 Numerical Grid Test video to the test participants. 

2. Allow time for participants to record results 

3. Collect recorded results from the participants. 

4. Repeat steps 1-3 twice to ensure reliability, with grids being numbered in a different order. 

5. Repeat steps 1-4 for each of the other memory tests, being the Alphanumeric Recording 

test and the Colour Memory test. 

6. Mark collected papers for the purpose of recording results 

7. Tabulate marks 

8. Graph tabulated values.  

Risk Assessment 
Identify Control Assess 

Eyes strained as a result of 
struggling to viewer smaller 
texts on paper and screen. 

Increasing font size on both 
paper and video, hence 
enhancing readability. 

Low 

Sore eyes from viewing 
computer screen. 

Adjusting computer screen 
brightness to medium – 

high. Low 
Room of testing should have 

adequate lighting. 
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Results 
4x5 Numerical Grid 

Engagement 
Level 

Average Score 
Trial 1 Trial 2 Trial 3 Average 

Regularly 18.5 18.9 19.1 18.8 
Often 16.9 15.7 16.6 16.4 

Sometimes 11.3 14.2 12.6 12.7 
Rarely 8.2 9.0 7.4 8.2 

 
Alphanumeric Recording Test 

Engagement 
Level 

Average Score 
Trial 1 Trial 2 Trial 3 Average 

Regularly 3.9 4.2 4.2 4.1 
Often 3.1 3.3 3.4 3.3 

Sometimes 2.7 2.4 3.0 2.7 
Rarely 2.3 2.5 2.2 2.3 

 
Colour Memory Test 

Engagement 
Level 

Average Score 
Trial 1 Trial 2 Trial 3 Average 

Regularly 3.5 4.0 4.1 3.9 
Often 3.4 3.4 3.3 3.4 

Sometimes 2.6 3.0 2.4 2.7 
Rarely 2.2 2.6 2.6 2.5 

 
Graph 
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Analysis 
For this final element of the investigation, it can be seen that one’s regular engagement in mentally 
stimulating activities allows for a greater retention of short-term memory. Once again the analysis 
of obtained data proves my hypothesis concerning this topic to again be true, with a myriad of 
trends evident which justify why one’s engagement in mentally stimulating activities has an effect 
on their retention of memory. 

First and foremost, it is clear that as level of engagement decreases, so does the retention of 
short-term memory. This is evident throughout all testing, whereby the differences between the 
engagement levels of ‘regularly’ and ‘rarely’ are vastly different, with the results concerning ‘often’ 
and ‘sometimes’ gradually alluding to such differences. This can be concluded as due to the fact 
that by regularly participating in mentally stimulating activities, including crosswords, brain training, 
sudoku puzzles and studious activities, one’s brain is more regularly stimulated, and is able to 
operate at a greater capacity. This greater capacity would naturally encompass a greater retention 
of short-term memory, which therefore justifies how one’s regularly stimulated brain would have a 
greater potential to retain short-term memory.  

Moreover, another trend which is evident throughout experimentation of this aspect of the 
investigation was that participants who qualified for the ‘rarely’ category achieved results which 
slightly surpassed half of what participants in the ‘regularly’ category could achieve. This is again 
suggestive of the fact that one’s brain does not always operate at is physical potential without 
regular stimulation via participation in mentally stimulating activities. From this, it could be put that 
there is greater potential for such participants to increase their retention of short-term memory, 
with regular stimulation of the brain required to achieve such potential. It could be assumed that it 
is their lack of regular mental stimulation that hinders their capability to successfully retain short-
term memory. 

Therefore, it can be concluded that by regularly engaging oneself in mentally stimulating activities, 
one may experience a greater ability to successfully retain short-term memory. The above trends 
justify why this would be the case, with the brain achieving its potential by being regularly 
stimulated by such activities. As a result, this again proves the hypothesis for this final aspect of 
this experimentation to be correct. 
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In order to ensure a fairer test, I needed to address several key factors within this investigation of 
the effects of a combination of factors towards the retention of short-term memory. These factors 
include how the investigation was made reliable. One way in which I ensured reliability was 
through examining short-term memory through the use of three separate tests. Namely, these 
included the 4x5 Numerical Grid, the Alphanumeric Recording Test and the Colour Memory test. 
Each of these tests require separate functions within the brain, hence by having merely one test, 
the short-term memory of the participants could not be completely assessed. Instead, by targeting 
separate functions through the use of the three separate tests, one’s short-term memory is more 
completely examined, therefore ensuring reliability within the grounds of the experiment. 

An additional way in which this investigation was made increasingly reliable was through testing 
each participant three times for each separate test. Naturally, these trials were different from one 
another so as to allow for validity within the experiment, due to the fact that the test participants 
would remember prior tests if they were identical, and hence place obscurities within the obtained 
results. By having three trials, the chance of the occurrence of outlier results is significantly 
reduced, as the trials are then combined to find an average result. If just one test was made, the 
hypotheses for each of the factors would prove insufficiently tested, as not enough proof would be 
obtained to verify whether the results are outliers, which would henceforth be irrespective to the 
true natures of each of the factors concerned with the retention of short-term memory. Yet apart 
from reducing the onset of outliers, averaging the results obtained from each separate trial 
additionally allows for a more simplistic analysis of results, as the graphs accompanying each 
results table can be more easily read. Subsequently, results based of these graphs can be drawn 
to conclusions in a less difficult manner. 

Apart from reliability, I also had to ensure validity within my experiment. As aforementioned, one 
way in which this was achieved was through the trialling of each test three times, with each trial 
consisting of new patterns/sequences. This ensures that participants do not use their memory of 
previous patterns and sequences within prior tests, which would see an unfair increase in scores. 
Consequently, the results can be true to the factor being tested, which would ensure one aspect of 
validity within a fair test. 

Moreover, validity was also enforced through the testing of a myriad of test participants. By having 
more test participants for the experimentation, validity is assured as more results would be 
obtained, which makes it easier to identify trends present throughout experimentation. This larger 
scope of results ultimately ensures a fair test, as it is easier to assume a hypothesis to be correct 
on a large-scale, which can be more effectively incorporated into statistical analysis, as the results 
would be significantly more accurate. 

A final way in which I addressed the concern of validity within the investigation particularly 
encompassed the final factor to be tested, being the engagement of mental stimuli. Before being 
tested, each test participant would be questioned with a survey(see back) which would be used to 
categorise them based off their time-related participation in mentally stimulating activities. By 
having the survey, the results for this category of the experimental report would have an element 
of validity, as it is easier to categorise people for the purpose of the recording of results. As a 
consequence, the testing conducted could be deemed fair, as the possibility of grouping one 
individual’s results into another category is eliminated. The occurrence of such a possibility could 
have significantly altered the results obtained, and hence the final report could be deemed invalid. 
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Obviously, with the development of any scientific investigation, I affirm to myself that there is 
certainly room for improvement which could have made the experimentation much more effective. 
The first of the changes I would have made concerns the environments of some of the 
examinations which took place. My main concern with this factor was the onset of distractions, 
including nearby conversations and the volume of the electronic devices near the 
experimentations which took place. On some occasions, I felt that although not too prevalent, 
some of these distractions should have been prior eliminated, as I was concerned that such 
distractions may have altered the cognitive potential of the test participants, albeit very slightly, 
and therefore the overall results. 

Another aspect of this investigation which I feel I could have altered was the effectiveness of the 
computer on which the memory tests were displayed. Particularly, I am concerned with the 
possibility of decreased visibility of the information presented due to the size of the screen. I 
believe that if I had used a larger screen, the results would be more reliable, as the information 
presented from the memory tests would have provided a level playing field for participants with 
differing eyesight capabilities. However, I am aware that providing a larger screen was not always 
possible, as the nature of the investigation required me to test different people who could only be 
tested in certain places. Because of this, only the laptop computer I used for all testing could have 
been utilised under such circumstances due to the portability of it, with other monitors needing 
prolonged periods of time to set up. Naturally, such time could not have been wasted when an 
investigation was required to be conducted. 

As evident throughout this investigation, I utilised column graphs to visually display my obtained 
data, as opposed to other forms of graphing, including line graphs. This is due to the fact that the 
data was displayed as groups, falling under the category of quantitative discrete data. For 
example, because age was categorised in age groups rather than a continuous progression of 
age, it would fall under this category, as opposed to quantitative continuous data, which is often 
displayed as a line graph. Hence, because each of my data sets is grouped, it falls under the 
category of quantitative discrete data, which is usually displayed as a column graph. 
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Therefore, it can be concluded that a myriad of factors have an effect on the retention of short-
term memory, and have an effect on it in a plethora of different facets. In particular, from this 
investigation alone, it can be deemed that age, length of exposure to material and engagement 
level in mental stimuli all have an effect on the retention of short-term memory. However, gender 
provided no distinguishable difference. 

Initially, it is evident that age does have an effect on the retention of short-term memory. With the 
exception of children under 10, my results have concluded that as age increases, so too does 
one’s retention of short-term memory. This was clear through a decline in average scores and 
results through tabulation and graphing. 

Additionally, one’s retention of short-term memory is heavily dependent on length of time in which 
one is exposed to such material. This was justified in the obtained results, whereby test scores 
increased as the length of exposure increased. 

Moreover, by regularly engaging oneself in mentally stimulating activities, an individual would have 
a greater potential to successfully retain short-term memory. This was proven in the above results, 
in which the retention of short-term memory increased as the engagement level increased. 

On the other hand, gender was the only factor tested which did not provide a discernible difference 
in data. Both males and females obtained similar results, which were consistent throughout all 
elements of testing.  

Each of these results matched each of my hypotheses concerning the retention of short-term 
memory. Whilst to a degree, I found the results unsurprising, I also found the results to be rather 
interesting, and hope my findings can be further implemented into studies concerning this dynamic 
field of study, which perplexes top scientists to this date. 
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4x5 Numerical Grid Test Recording Paper 
You will see a series of 20 numbers arranged randomly in a grid on 
screen. You will then have two minutes to memorise, as best as possible, 
the locations of each of the numbers from 1-20. Upon the conclusion of 
the grid display, complete the grid below by filling in the correct positions 
of the numbers. Points will be awarded for each correct number. 

 
 
 

      

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 MARKING USE ONLY: _______/20 



41	  |	  P a g e 	  
	  

Alphanumeric Recording Test 

You will see five alphanumeric sequences appear on screen. You must record these 
sequences in under 5 seconds when prompted. This will be repeated another two 
times. Good luck! 

1. 
 

1. 1. 

2. 
 

2. 2. 

3. 
 

3. 3. 

4. 
 

4. 4. 

5. 
 

5. 5. 

Alphanumeric Recording Test 

You will see five alphanumeric sequences appear on screen. You must record these 
sequences in under 5 seconds when prompted. This will be repeated another two 
times. Good luck! 

1. 
 

1. 1. 
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3. 
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4. 
 

4. 4. 
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5. 5. 

Alphanumeric Recording Test 

You will see five alphanumeric sequences appear on screen. You must record these 
sequences in under 5 seconds when prompted. This will be repeated another two 
times. Good luck! 

1. 
 

1. 1. 

2. 
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3. 3. 

4. 4. 4. 
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Engagement in Mental Stimuli Survey 
In order to participate in my experimentation, please indicate how often you are engaged in mental 
stimuli, which encompasses activities such as crosswords, Sudoku puzzles, study and invoice 
writing. 

Regularly Often Sometimes Rarely 
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Multiple surveys on paper for distribution purposes 
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