
Does the amount of sleep you get affect 
your memory?
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Introduction (Background Information) 
Sleep and Memory- 
 Sleep and memory have interconnected factors such as 
memory consolidation. Sleep strengthens the neural 
connections that form memories. (The Direct Impact Of 
Sleep On Your Memory | Piedmont Healthcare, n.d.) 
because of this the more sleep you get the stronger this 
connection becomes and the more memories you are able to 
form while you are sleeping.
Sleep deprivation effects on memory-  
Sleep deprivation impairs people's ability to work and learn 
efficiently. Sleep is necessary for consolidation of memories 
so that it can be recalled in the future. Though it isn’t exactly 
known, evidence points to the hippocampus and neocortex is 
the main provider of memory consolidation during sleep. 
(Sleep Deprivation and Memory Loss, 2011) Effects of sleep 
deprivation can be as follows: consolidation of memories, 
trouble learning, reduced decision making skills, and poor 
emotional and behavioral control. (Pacheco, 2020) 

Memory Consolidation- 
Memory consolidation is a new experience turned into long 
term memories. Memory consolidation has a time window of 
developing memories 7 hours after the experience is 
retrieved. 
Though evidence has shown that the stages of memory 
consolidation rely on different cellular mechanisms and brain 
systems have provided that injury in the hippocampus can 
impair memories of newly learned information. (Memory 
Consolidation - an Overview | ScienceDirect Topics, n.d.)

 Stages of Memory Consolidation-
There are two major processes of memory consolidation, One 
being synaptic consolidation and system consolidation. With 
the addition of the stages of encoding, storage, and retrieval. 
(2020)
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Synaptic consolidation- 
Synaptic consolidation is the fresh memory within learning 
new information in a matter of minutes or hours. (Synaptic 
Consolidation - an Overview | ScienceDirect Topics, n.d.) 
After sleep your synaptic learning abilities are able to 
comprehend more in the day and less in the night because 
you have gone longer without sleep and your brain isn’t able 
to process as much information and still has to process the 
memories from the day. (See graph 2)
System consolidation- 
System consolidation is the transfer of information from the 
hippocampus to the other areas of the cortex for long term 
storage. This can take a matter of days or years, due to 
whether there is impairment in the hippocampus or a normal 
hippocampus is in store. (Systems Consolidation - an 
Overview | ScienceDirect Topics, n.d.)

Encoding- 
Encoding refers to the process of sensory inputs that can be 
turned into an input that can be stored as a memory. (2020b) 
The basic information that is maintained is temporarily put in 
a short term memory so the process of memory consolidation 
can occur and transform into a long term memory. 
(2020c) 
Storage- 
Storage is the creation of permanent forms of information. 
For storage to be fully complete, it has to go through three 
stages: Sensory memory, short term memory, and long term 
memory. (Lumen Learning, n.d.) 
Retrieval- 
Retrieval is the remembrance of information stored in long 
term memory. There are two main parts to memory retrieval: 
recall and recognition. Recalling information must be 
retrieved from memory. Recognition is when a presentation 
of a familiar stimulus cues information that has been seen 
before. (n.d.) 
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 Hippocampus- 
Hippocampus is a complex brain structure that is located in 
the temporal lobe. It maintains a major role in learning and 
memory. The hippocampus plays a part in memory 
consolidation during sleep. Though memories aren’t stored 
in the hippocampus, It is said that the hippocampus takes in 
information, registers it, and temporarily stores it. Then 
sends it to become a long term memory.   (How Important Is 
the Hippocampus in the Brain?, 2020) 
Damage to the hippocampus- 
Damage on the hippocampus, if that is due to disease or 
injury, can impair memory and particularly spatial memory. 
Affecting the ability to remember direction, locations, and 
orientations. Due to the hippocampus being a very crucial 
part of memory consolidation, damage can cause long term 
impacts on certain types of memories. If the damaged 
hippocampus is affected to an extreme extent, the formation 
of explicit memories such as names, dates, and events is in jeopardy. 
(How Important Is the Hippocampus in the Brain?, 2020b)

Neocortex- 
The neocortex will have semantic memory which 
corresponds with it’s majoring role of the visual and 
auditory cortex. A semantic memory is like a database 
where the neurons move information from different 
layers of the neocortex. (Bonifacio, 2020) This is where 
long term memories are stored after being encoding in 
the hippocampus. (Yamashita, 2009)

Sleep waves decrease due to age development- 
Sleep waves have been shown to decrease with age. 
Slow sleep waves are produced in an area of the brain 
known as the medial prefrontal cortex. The medial 
prefrontal cortex deteriorates over time, this is why 
older people have a harder time processing memories. 
(Pacheco, 2020) 



Question/Problem

We were trying to find out whether the amount of sleep you get affects your memory and how much. We conducted a 
series of experiments using a question to see if it supported our theory. Our study was kept a secret and we did not 
tell anyone about what we were doing until after their round of testing was done. 

Predictions 
Our predictions consisted of subjects who got 6 or more hours of sleep were more likely to remember the question 
we had asked the day before. Subjects who got 5 or less hours of sleep were more likely to forget the question we 
had asked the day before. 



  Investigative Methods 
Materials:
● A notebook 
● 2 different questions

Variables:
Our first variables were time and memory since your 
memory relies on the time of sleep you get. Time is 
independent and memory is dependent. Our second 
variable was the day, since this was a two day process 
for each participant they had to be here both days.

Limitations/Constraints: 
We could not control the day or days people were gone 
while we were experimenting at that time. We were not 
able to ensure that there would be an even amount of 
seventh and eighth graders due to people being absent, 
but we chose the people based on the amount of sleep 
they get, so it was still possible. 

Step by step process: 
1. We carefully select 15 people to participate.
2. We divide all 15 participants equally into three groups.
3. We assign each group their own two days.
4. We ask those people on different days how much sleep they got 

on an average basis. 
5. We record their answers for the second part of the experiment. 
6. We ask the first group the question “What's your zodiac sign?”
7. Once done asking we record their answers. 
8. The next day, around the same time, we ask them if they 

remembered the question we had asked them the day before. 
9. We record whether they remembered our conversation or not.

10. Whether they said yes or no, we ask how much sleep they got 
that night.

11. We continued our experiment for four more days, and selected 
2 days for each group, according to plan. 

12. After we had all the answers written down we gathered all the 
data and put it into a table.



Investigative Methods (Continued)  

Limitations/constraints (Continued:)  

According to the American Academy of Sleep Medicine, people of the age 13-18 should get 8-10 hours of sleep. 
People of the age 6-12 should get 9-12 hours of sleep. Our testing age group was 12-14, meaning the expected hours 
of sleep would vary since the age group would was from to different sleeping times (Sleep in Middle and High 
School Students, n.d.)



Results and Data 
Graph 3

This graph shows how many people got a 
certain amount of sleep on an average 
night. People who got 6 hours of sleep 

remembered the question the most. 

This graph shows who remembered the 
question in group 3 (Jan 15, 2022.) Out of 
all the subjects, people who got 6, 7, and 9 

hours of sleep remembered the question. 

This graph shows who remembered the 
question in group 2 (Jan 10, 2022.) Subjects 
who got 5, 6, 7 hours of sleep remembered 

the question from the day before. 

Graph 2

Graph 1



Results and Data 
● In group one 40% of the subjects 

remembered and 60% of the subjects 
didn't remember

● In group two 60% of subjects 
remembered and 40% of subjects 
didn’t remember 

● In group three 100% of subjects 
remembered and 0% of subjects didn’t 
remember 

● Our prediction was supported
● On average people who got six or more 

hours of sleep were more likely to 
remember what we had asked them the 
day before. 

● The interesting part was people who 
got the maxim hours of sleep (10 
hours) forgot what we had asked them 
the day before 

This graph shows which subjects remembered 
the question we had asked them the day 
before. This is an overall graph of all the 

groups combined. Subjects who got 6 hours 
of sleep were the most likely to remember 

This graph shows who remembered the 
question in group 1 (Jan 5, 2022.) Subjects 

who got 1 and 6 hours of sleep were the only 
subjects out of that group to remember. 

Graph 4

Graph 5



Discussion and interpretation

The amount of sleep you get does affect your memory. We tested 15 people all in different sleep time 
windows. We asked them how long they slept, followed by a simple question. The next day around the same time, 
we would ask them if they remembered. Out of all the groups 66% remembered and 34% didn’t remember. That 66% 
had the sleep time frame of 6-10 hours of sleep and the 34% had the sleep time frame of 1-5 hours of sleep, but the 
people who got ten or more hours of sleep oddly didn’t remember the conversation. Our hypothesis was supported. 
The purpose of this experiment was to see what amount of sleep someone should exactly get, what their limit should 
be, and what their maximum amount of sleep should be. 



Implications and Ideas for Future Research. 

We learned that people who usually get 6 hours remember more than what 1 or 10 hours could remember. This made 
us question why. Why would someone who gets 10 hours of sleep each night not remember? They had more than 
enough time for the cycle of memory consolidation. Could it be that they had too much memory consolidation? A 
few things that could have been done better are we should’ve expanded the age grouping. By expanding the age 
group we could have opened up a larger amount of information. We had only tested people who had been in Junior 
High (7-8th.) It could have been very different for a second grader, or a kindergartener. What we could’ve also done 
was keep the groups organized. We could have made one group for each hour instead of having them be mixed into 
many different hours. That’s what makes us want to continue studying deeper into this experiment.  We had only 
done the basics and it had opened up many other ways and factors to get new results. 
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