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Abstract 

This report aims to explore if pattern recognition and pattern separation tasks performance degenerate 

with age. This as there are studies by Brickman et al. (2014) that suggest that these tasks are being 

performed by the hippocampus in particular, the dentate gyrus part. The tasks used in this report were 

replicated from a study in which it was assumed that they tested this parts. As both the hippocampus 

and the dentate gyrus supposedly degenerate with age, the tasks tested this degeneration by looking if 

the participant’s performance on the tasks changed with age. The performance on the pattern 

separation task did not change with age while the pattern recognition task did. This preservation of 

pattern separation might mean that the pattern separation tasks does not measure the dentate gyrus. It 

might also mean that the hippocampus might not degenerate as previously assumed or that the pattern 

separation task really test the hippocampus. 
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2 INTRO 

The declarative memory is a part of the human long term memory. The declarative memory can be split 

into two subparts, the semantic memory and the episodic memory. The semantic memory is used to 

store general knowledge, like a mental dictionary. The episodic memory is used to represent things like 

personal experienced events, what happened, where and how: it is how people remember their life’s 

experiences. People that have suffered damage to their long-term episodic memory can still learn new 

facts to and remember semantic memories. The episodic memory is supposedly located in the brain 

formation called the hippocampus (Tulving and Markowitsch, 1998). The hippocampus is one of the 

formations in the brain where decline with age has been documented (Raz et al., 2004).  Decline can be 

defined as loss of spine density in the neurons (Brickman et al, 2014). There is a study by Rapp and 

Gallagher (1996) that measured age related loss of neurons in rats hippocampus area that indicates the 

opposite. They did not find that the amount of neurones in the hippocampus differed significantly from 

younger rats to elder rats. This study might suggest that the effect the age has on the hippocampus 

might not be there or might not be as big as assumed.  

One part of the hippocampus called the dentate gyrus is said to be involved with the separation of 

patterns, which is how to distinguish one object from another. For example to distinguish a square from 

a circle (Brickman et al., 2014). This part also might degenerate with age (Morrison, Baxer, 2012). The 

function to be able to separate patterns from one and another is a function that is used when seeing 

your surroundings, this might imply that this task can be connected to or also done by the visual cortex. 

The visual cortex is where visual information from our eyes is processed. There is no indication that the 

visual cortex degenerates with age (Andersen, 2012).  

In a review by Andersen (2012), it has been suggested that spatial integration, to use elements from the 

surrounding, can influence the performance of extraction of contours and forms. This hypothesis was 

based on several studies. First, Roudaia, Bennett and Sekuler (2008) tested if aligning local elements 

along a symbol helps to identify the symbol. For example they had a “c” shape and aligned these small 

oval shaped things along the border of the shape so they were pointing the same way the shape went. 

This aligning of local elements had effect on the identification of the symbol in younger adults but had 

no effect on older adults. Andersen (2012) also mentions a study by Andersen and Ni (2008) where they 

tested to have an object with the same texture as the background. The object then moves and the 

participant is asked to identify the object. By varying the texture of the object and the background and 



 

 

then changing the speed the object has they measured how much impact the spatial integration has on 

participants with age related vision declines. The both latter studies seem to point towards that age 

related declines in spatial integration can influence the extraction of contours and forms negatively. This 

would mean that older people might have it more difficult to see contours and forms than younger 

people. 

Li, Cui and Shen (2014) discus in a review, the influence of estrogen, the female hormones, and other 

substances and their influences on the brain. This substances can influence among other things the 

memory. Li, Cui and Shen also point out that there is a difference in the chemicals in the male and the 

female brain.   

Brickman et al (2014) tested if a high intake of flavanol (that is a substance found in the cocoa beans) in 

combination with aerobics training could improve the activity and performance in the dentate gyrus. 

These authors measured this by looking for increase of the cerebral blood volume (CBV) in this region 

using fMRI. Cerebral blood volume is here taken as a measure of how well a part of the brain works. If a 

part of the brain receives more of blood volume that part is more activated. The tests were performed 

on elderly people as the hippocampus area of the brain, where the dentate gyrus is located is one of the 

formations in the brain that might be negatively affected by age. To test if the cerebral blood volume 

increased in that area when activated they needed a tasks to stimulate that area, to cause the 

participants to activate the area. To see if the blood flow increased they scanned the participants with 

fMRI and looked at the blood volume. Brickman et al (2014) used two tasks to activate the hippocampus 

and the dentate gyrus. The first of them, the pattern separation task, is supposed to test the dentate 

gyrus, as it might be the formation testing the separation of patterns. The second task, the pattern 

recognition task, test the episodic memory which is supposed to be one of the tasks performed by the 

hippocampus, but also (and to a larger extent) extra-hippocampal regions of the medial temporal lobe, 

such as the entorhinal cortex. 

There is a study by Guttman (1981) which shows that performance on the Raven Progressive Matrices 

task can decline with age. In the study they tested performance decline with age on the raven 

Progressive Matrices and found that performance on this particular tasks declines with age.  

2.1 HYPOTHESIS 

The article from Brickman et al. (2014) as well as the study by Morrison and Baxer (2012) indicates that 

the hippocampus and the dentate gyrus may be declining with age. In the article by Brickman et al. 



 

 

(2014) they studied this using two tests, one for pattern separation and one for pattern recognition. The 

main goal of the article was to test if the intake of a substance called flavanol and aerobics training 

might counteract the atrophy of the dentate gyrus by age. The article indicates that the dentate gyrus 

can be tested with a pattern separation task and that the hippocampus, in which episodic memory is 

stored, can be tested with a task testing the episodic memory.  

If the dentate gyrus and the hippocampus are influenced by age as it is proposed in the article by 

Brickman et al (2014) and the tests are being processed in these areas then the result should indicate a 

decline in performance the older the participants get. If the tasks are not handled by the dentate gyrus 

and the hippocampus then the result should not show any decline in performance related to age. 

Considering the previous reported literature, we hypothesize that there will be a difference between the 

performance on how people do on pattern separation and pattern recognition tasks depending on the 

participant’s age. 

2.2 PURPOSE AND AIM 

One group of mixed gender subjects will do the experiment. The test group has a very varied age, 

because the part of the brain that the tasks test were the whole hippocampus, were the dentate gyrus is 

a part of it, which might be affected by age (Raz et al., 2004). This means that older people generally 

might have difficulties to distinguish patterns from each other and remembering them, and so their 

performance might be lower than the performance of younger participants. If there is a decline in 

performance that correlates with higher age then there is a relation between the hippocampus area of 

the brain and the task tested in this study. The test will be a replication of two of the tasks used in the 

study by Brickman et al. (2014), where they tested the hippocampus and the dentate gyrus but for a 

different purpose. 

The focus of the bachelor thesis will be to see whether pattern separation and pattern recognition are 

being influenced by age. For that the age span will have to be wide, this as there is a study by Brickman 

et al. (2014) where they test pattern separation and recognition, and indicate that age has an effect on 

the hippocampus and the dentate gyrus.  But the tasks performances will also be analysed as a function 

of participant’s gender and eye sight performance. This will be done as to decide if the participant’s 

gender might play a role in pattern separation and pattern recognition. Eyesight might hinder 

participants observing the patterns and will so also be tested. 



 

 

3  METHOD 

Three test were used in this Batchelor thesis. Two of the test were replicated form a study by Brickman 

et al. (2014) and the last one was the raven's Progressive Matrices task (will be called raven’s in this 

report). The two tests from the study by Brickman et al. (2014) were a pattern separation task and a 

pattern recognition task. The raven’s task is a task that tests logical thinking and was used to assess how 

logical the participants were. This was done so that this logic value could be compared with the other 

tasks and so say if logic might influence the result. This as to measure if logic might have an influence on 

the tasks.  

3.1 PARTICIPANTS 

There were 30 participants between 19 – 84 years old (M=36,27, SD=19,3, 17 women). One outlier was 

found and removed, leaving 29 participants (M=36.6, SD = 19.54, 17 women). The outlier was found by 

plotting out the participants on a scatter plot with their test score (d´ value) on the y-axis and there age 

on the x-axis (see statistical analysis 3.4). The participants were collected by contacting a list of people 

that the institute of behavioural science, IBL, at the university of Linköping had. The participants where 

asked if they wanted to participate in an experiment at the Linköping university that was about looking 

at figures, and that the result would be used in a Batchelor thesis. The participants were asked if they 

had any illness that they were treated for at the moment and if they had any eye sight problems. This 

was an exclusion criterion, because if a person had a sickness that could interfere with the testing they 

would be excluded from the sample.  

3.2 MATERIAL 

The stimuli consisted of different lissajou figures (Weber, 1930;, see Figure 1). Lissajou figures are 

mathematical curves that are created with the formulas x = Asin(at+α) and y = Bsin(bt)  where a, b, and t 

can have different values and  α has values related to π. The curve can then be everything from a line or 

an ellipse to a more complicated figure. The figures were made in the math program Mathematica 

(Wolfram Research, Inc. UK). The variables for the different stimulus were chosen from the description 

in the article from Brickman et al. (2014) of which the pattern separation and the pattern recognition 

test are a replications. That means that for ‘t’  the value 100 was chosen so as to get complete figures 

(see figure 2 and figure 3). ‘a’ ranged between [1-8, 11], where a9 and a10 were excluded because they 

were highly similar. For the ‘a’ values [1-6] the ‘b’ values [1-6] were used. For the ‘a’ values [8, 11] the ‘b’ 



 

 

values [1-7, 10] where used. The ‘d’ values used where [1-5] for every a/b couple. This means for the ‘a’ 

value 4 with the ‘b’ value 3 the ‘d’ value ranged between 1 and 5 (see figure 1). The ‘d’ value, so to say, 

turned the figure so they all looked similar but still different. All the figures with a ‘d’ value of 5 where 

used as distracters for the recognition task. For the pattern separation task the remaining figures were 

paired in twos of the same A/B values. The pairs where D1/D4 and D2/D3, these where then paired 

together into two different pattern separation tasks one with 1/4 and one with 2/3(see figure 1). The 

experiments were performed on a HP laptop with an 13,3” screen, in a secluded and quiet room. The 

participants were asked questions which the test leader wrote down on paper. Presentation was 

controlled by means of Superlab 4.5 (Cedrus, San Pedro, CA).  

 

3.2.1 Figure 1 Lissajou curves ‘a’ value 4 ‘b’ value 2 and ‘d’ value 1 to 5 

Here is shown how the ‘d’ value influences the curves. From left to right the ‘d’ values 1-5. 

 

 

3.2.2 Figure 2 lissajou curve with the ‘t’ value 100, the ‘a’ value 4, the ‘b’ value 3 and the ‘d’ value  2. 

This curve is a complete curve, that means that both ends of the line are connected. 



 

 

 

3.2.3 Figure 3, Lisajous curve with the ‘t’ value 3, ‘a’ value 2, ‘b’ value 3 and ‘d’ value 5. 

 This curve is not compete as seen at the bottom of the curve where the ends do not connect. 

3.2.4 Three different tasks 

There were three tasks. The first will be pattern recognition task to test the episodic memory. The 

second task is the pattern separation task to test the dentate gyrus by the ability to distinguish patterns 

from each other. The third task was the raven’s matrix test to test logic.  

Both the pattern separation and the pattern recognition tasks had lissajou figures as stimuli and were 

ordered in a way to minimize the learning effect. The raven’s test was done in the beginning followed by 

the pattern separation test, after which the pattern recognition task was done.   

3.2.5 The Raven's Progressive Matrices task 

The raven’s task is an established intelligence task that shows the participant pictures where a part of 

the picture is missing. The participant is then also presented with a number of alternative parts and has 

to choose which of them is the part to complete the picture. In this test, the task was presented on a 

power point where the participant had to choose the number of the part he or she thought was right 

and then say it aloud to the tester, who then wrote it down. The test did not measure time so the 

participants had time to think their answers through.  

3.2.6 Lissajou Pattern Separation 

The pattern separation task is constructed so that the participant first sees a lissajou figure for 10 

seconds then a blank screen for 1 second after which the participant is shown two lissajou figures. One 

of them is the same as the one before, the “old” one, and the other is a new one. The participant is then 

asked to distinguish which of the two figures was the one that was shown before. There were 40 



 

 

different pictures that make up the test. There will be two variants of this task, the a and the b tasks. In 

the a task the lissajou figures that will be shown longer, the “old” ones,  are of the d values 1 and 4 while 

the one shown as the “new” ones are of the d values 2 or 3. In the b task the “old” figures have the d 

values 2 and 3 while the new ones have the d values 1 and 4. The task measures right or wrong answers. 

3.2.7 Lissajou Recognition Task 

The lissajou recognition task comes after the pattern separation task, the “old” figures from the pattern 

separation task will here be used once more. In the recognition task the participant saw a lissajou figure 

and were asked if they have seen it before. Half of the figures in the task will be the 40 figures from the 

last task and the other 40 will be new figures to the participant. The participant will be asked to click 

either ‘z’ if he or she has not seen the picture before or ‘m’ if he or she has seen it before. The figures 

shown longer in the pattern separation task are here used as the ones already seen by the participant. 

The new figures are all of the d value 5 and so have not been seen before. The task measures the 

answers the participants give and how fast they answer. 

3.3 THE TESTING PROCEDURE 

The participants were ensured that all their answers were anonymous and that they would not be 

mentioned in the study by name. They were also told that they could decide to leave the testing 

whenever they wished. The first test was the raven’s task followed by the pattern separation task which 

was followed by the pattern recognition task. After the testing the participants were asked to answer 

personal questions about age, gender, occupation and level of education.  

3.4 ANALYSIS  

The data from the pattern separation task was analysed with signal detection theory. This was done for 

each participant by calculating the degree of discrimination, called d´, and the bias, called C (to 

determine if participant have a tendency to give liberal or conservative responses). The d´ was 

calculated using the formula d'  = [ z(Hit)-z(FA) ] and the C was calculated using the formula C = -

[ z(Hit)+z(FA) ]/2 as defined by the signal detection theory (SDT; Macmillan 

and Creelman, 2005). C in the bias, this means if the participants are more likely to, in the pattern 

separation task, choose for example left over right. Or in the pattern recognition task, if they are more 

likely to choose conservative, that they have not seen the picture before, or liberal, that they probably 

have seen it before. The values for d´, C, and the participant’s ages will also be analysed with a 



 

 

regression analysis to see if there is a relationship between the two variables. The participants were also 

asked for their genders and if they had any sight problems. This was later used in regression analysis 

together with d´ and C. One participant was identified as an outlier, this as he or she had a negative d´ 

value d´=-0.75 on the pattern recognition task and so answered “yes” to almost al questions. Form this 

was concluded that the participant had not understood the task and the data was removed from the 

sample. The raven’s task and d´ and the raven’s task and C from the pattern separation task were 

analysed with regression analysis. The analysis of the data was done in the statistics program IBM SPSS 

(IBM Inc. USA). 

 

  



 

 

4 RESULTS 

For the raven’s task the mean score was M=30.10 and the standard deviation was SD=4.78. For the 

pattern separation tasks d´ values the mean was M=2.18 and the standard deviation SD=0.4. For the 

pattern recognition tasks d´ values the mean was M= 0.60 and the standard deviation SD=0.41. 

4.1 D´ AND AGE 

The pattern recognition tasks d´ value as a function of age was tested with a regression analysis (Table 

1). 

4.1.1 Table 1. Results of a linear regression analysis depicting d´ for the pattern recognition task as a 

function of Age. 

 B SE B Βeta 

Constant 0.90 0.115  

Age -0.01 0.004 -39* 

R2 = .16, (p < .05). *p < .05, **p < .001 

 

Table 1 indicates a relation where the older the participant gets the lower their d´ score gets. R2 = .16, (p 

< .05). This is partially in line with the hypothesis that the participants performance will go down with 

age(B=-0.01).  

4.2 REGRESSION ANALYSIS FOR D´, AGE AND VERSION FOR PATTER RECOGNITION. 

The effect of the age and version on d´ for the pattern recognition task was made with a regression 

analysis. In the first block of the analysis was the tasks by their version and in the second block the 

participants age. 

Step 1 version, step 2 age and version, the enter method was used for this. 

4.2.1 Table 2, Regression analysis d´, age and version for pattern recognition 

 B SE B Βeta 



 

 

 

1) 

Constant 

 

0,995 

 

0,23 

 

 

Version -0,28 80,15 -,34 

 

2) 

Constant 

 

1,57 

 

0.26 

 

Version -0,39 0,13 -,48* 

Age -0,01 0,003 -,52* 

R2 = .11 for step 1, ΔR2 = .25 for step 2 (p < .05). *p < .05, **p < .001 

In the first part of the analysis (Table 2) there was the value for which version of the test (a/b), as this 

test did not have a significant value the model does not explain the variance found in the d´ value for the 

pattern recognition task. Age was added in the second block, the model explains 25% (R2 = .11 step 1, 

ΔR2 = .25 for step 2 (p < .05)) of the variance in the d´ value F(2, 26)=7.56, p<.05, F change(1, 26)=10.46, 

p<.05.  This means that version on its own does not explain anything, as it is not significant, while 

together with age I is significant and explains a 25% of the variance I d´. In the second block both of the 

B values(B version=-.39, p<.05, B age=-.01), p<.05) are negative which is what the alternative hypothesis 

in this rapport predicted, that with higher age the d´ value goes down. 

4.3 GENDER 

Gender did not give any significant correlations, neither to age or the C and d´ values for the different 

tasks. C and d´ for both tasks and gender was tested with a t-test. For the patter separation task neither 

gender and d´ (t(26)=1.67, p>.05) nor gender and C (t(26)=0.64, p>.05) were significant. Also for the 

pattern recognition task there were no significant results neither for gender and d´ (t(26)=1.46, p>.05) 



 

 

nor for gender and C (t(26)=-1.37, p>.05). This means that for this test, gender has no significant 

influence. 

4.4 SIGHT 

Sight showed significant correlations with the d´ value form the pattern separation task (t(27)=2.08, 

p<.05) but not for the C (t(27)=-1.14, p>.05). Sight showed no significant correlations to either d´ (t(27)=-

0.24, p>.05) or C (t(27)=0.56, p>.05) from the pattern recognition task. This means sight might have an 

impact on the performance of pattern separation. But as only three participants had sight problems 

there is not enough data to say anything about it in general.   

4.5 C  

As mentioned above, C had no significant relationship with sight or gender. The analysis of the C and age 

was made with a liner regression. There was no significant result of the relationship between age and C 

for the pattern separation task (Table 3). 

4.5.1 Table 3, C and age, pattern separation task 

 B SE B Beta 

Constant 0.26 .16  

Age -0.00 -0.00 -.18 

R2 = .32, (p < .05). *p < .05, **p < .001 

However, there was a significant result for C and the participant´s age (R2 = .17(p < .05)) for the pattern 

recognition task (Table 4), which means that with higher age the participants tended to answer more 

conservative. But as the b value is small the change in their answers, with age, is very small. 

4.5.2 Table 4, C and age, pattern recognition task 

 B SE B Beta 

Constant 0,55 0.122  

Age -0,01 0.00 -,41* 

R2 = .17(p < .05). *p < .05, **p < .001 



 

 

4.6 THE RAVEN’S TASK 

The raven’s task was analysed using two regression analysis. One of the raven’s scores and the d´ of the 

pattern separation scores and one of the raven’s scores and the C scores of the pattern separation task.  

4.6.1 Raven’s and the pattern separation d´, regression 

 B SE B Beta 

Constant 1,34 0,49  

Raven’s 0,03 0,02 ,31 

R2 = .1(p < .05). *p < .05, **p < .001 

The result of the regression of the raven’s scores and the d´ of the pattern separation task showed no 

significant relationship. 

4.6.2 Raven’s and the pattern separation C, regression   

 B SE B Beta 

Constant 0,23 0,49  

Raven’s -0,03 0,02 -.04 

R2 = .002(p < .05). *p < .05, **p < .001 

The result of the raven’s scores and the C value of the pattern separation task showed no significant 

relationships. 

  



 

 

5 DISCUSSION 

The discussion will be split into two, one result discussion and one methods discussion. 

5.1 RESULT DISCUSSION 

In the following chapter the results and methods used in this study will be discussed. The chapter starts 

off with a discussion about the results to then end in a discussion of the methods used.  

5.1.1 The outlier 

The outlier was found when plotting out the participants on a scatter plot with their d´ score as the y-

axis and their age on the x-axis. As the outlier’s d´ value was very negative it was removed and the tests 

were ran again to test if some of the results would be different. The negative d´ value means that the 

participant had answered ‘yes’ uncommonly many times and as the same participant answered a bit 

faster than average it was assumed that he or she had either just pressed one button or had not 

understood the task. As it was established that the outlier alone influenced three test to become 

significant it was decided that it should be removed and the test rerun.  

5.1.2 The impact of age on d´ 

That age has a negative relationship with the d´ score of the pattern recognition task (βversion=-.48, 

p<.05, βage=-.52, p<.05) is going along the lines of the hypothesis of this rapport, that there will be a 

difference in the d´ score depending on age. As that is the case the hypothesis can be accepted for the 

pattern recognition task. But as age did not affect the pattern separation task it might mean that the 

task does not test the pattern separation and so the null hypothesis has to be accepted for the pattern 

separation task. It might also be that there is a disconnection between the pattern separation task and 

the pattern recognition task and so a disconnection between the episodic memory and the pattern 

separation. This lies in a line with another study by Rapp and Gallagher (1996) which indicates that the 

hippocampus and so the dentate gyrus, may not be as much affected by age as earlier thought. In fact 

the dentate gyrus might not be degenerating significantly with age. As the pattern recognition task 

showed a significant degeneration with age, other parts of the hippocampus might degenerate with age. 

As this study did not measure the functions of the hippocampus and dentate gyrus but tested the effect 

of age on the pattern separation and recognition tasks, further studies are needed. It might also be that 

the pattern separation task just does not test the functions of the dentate gyrus and so performance on 

the pattern separation task does not degenerate with age. 



 

 

5.1.3 Gender and C 

Neither gender nor C had any significant relationships. C was in this study to test after biases. There are 

no significant result that indicate that there are any biases in this test. That means that the participants 

do not tend to answer more to one side or to conservative or liberal. Gender might not have much 

influences over this task, pattern separation and pattern recognition.  

5.1.4 The impact on the result by sight problems 

There was a significant result that indicated that sight problems might cause a lowered performance. 

This might be because the sight problems might make it harder for the participant to see and so 

correctly identify the pattern. It might also be because the defects in sight might cause a degeneration in 

the identification of forms and contours (Andersen, 2012). But as there were only 3 participants that had 

any sight problems the result does not hold any weight and cannot be generalised.  

5.1.5 Validity  

As the participants where healthy and in very different stages of life, the results are generalizable to the 

wider population of people in different stages of their life who are not suffering from any sicknesses that 

influence the brain. Thus the external validity is high as the results are generalizable on a wide 

population. The ecological validity might be influenced negatively by the participants doing the study in 

a secluded room instead of in a more natural setting. The more natural setting could for example be to 

identify and recognise different patterns out in the world. As the alternative hypothesis was that there 

would be an effect of age on the performance on the tasks, only the pattern separation task can discard 

the null hypothesis. As the dentate gyrus has shown age related deficiencies in previous studies 

(Morrison, Baxer, 2012) the result seems to confirm the earlier results. As such the internal validity 

should be high.  

5.2 METHOD DISCUSSION 

5.2.1 Participants 

As there were only 29 participants and with a low mean age (36.6) the result might have been 

unbalanced in regard to age. As the Leven’s test did not indicate a skewed or kurtosis normal 

distribution it might at least not have broken the assumptions of homogeneity. As a lot of them were 

under 40 years of age they might be more used to computers then the older participants. This might 



 

 

also change the result as the might have it easier to find the correct response button and to know how 

to react to the computers commands.  

5.2.2 The raven’s task 

The raven’s task was included as to test if logical thinking had any significant relationships to pattern 

separation. As the raven’s task showed no significant correlation to the pattern separation task. This 

might mean that the functionality’s used in the raven’s task are not the same or related to the ones used 

in the pattern separation task.  

5.2.3 The lissajou figures 

The reason that the lissajou curves were the stimuli to the pattern separation task and the pattern 

recognition task was that the stimuli needed to be neutral but so different from each other that it was 

possible to distinguish them. In the study by Brickman et al. (2014) they used the lissajou curve and as it 

is a very neutral (does not invoke emotions) and it is possible to make many different figures of different 

complexity. This lead to the conclusion that the lissajou curves would be a good stimuli. 

5.2.4 Signal Detection Theory 

The reason that signal detection theory was chosen as a method for this study is that it is a robust and 

well tested method and so it is established that it works well. It also controls for biases which was could 

have been very important had there been any biases that had influenced how the participants 

answered.  

  



 

 

6 CONCLUSION 

This study has shown that there might be an effect on pattern recognition by age, this as performance 

on pattern recognition tasks decline with age. There is no effect from age on pattern separation. It has 

also shown that pattern separation and pattern recognition might not have a relationship and so do not 

influence each other. Also logical thinking as done in the raven’s task does not have any relationship to 

the functions of pattern separation task. From this we can conclude that as the pattern recognition tasks 

performance declines with age the task might measure the performance of the hippocampus. This as 

there are studies that show that the hippocampus degenerates with age.   

6.1 FUTURE STUDIES 

In future studies, it might be interesting to look into the impact of sight on pattern separation and 

pattern recognition. This might be interesting because this study indicated there might be something 

but with as few participants as three the result does not hold much weight. 

It is also important to do a follow up study of this but with brain imaging so as to be able to really 

measurer if the pattern recognition task has something to do with the hippocampus.  

It might also be interesting to do new studies about the effect of age on the hippocampus and the 

dentate gyrus as there are many different results about it. Which might have influenced the difference 

in the results between the pattern separation and pattern recognition task. 
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