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Background information
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 
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 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.) 
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). 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 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 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 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 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.) 
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 
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). 
The neocortex will have semantic memory which 
corresponds with its 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 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). Working memory refers to a brain system that 
provides temporary storage and manipulation of the 
information necessary for such complex cognitive tasks as 
language comprehension, learning, and reasoning (Working 
Memory, 1992). Working memory correlates to the number of 
research that is used when experimenting on sleep and 
memory. Sleep loss and deprivation is very destructive to 
children and adolescents when it comes to performance and 
alertness (Consequences in Sleep Loss or Sleep Disruption in 
Children, 2007). Taking this into consideration, the focus of 
this study relies on children and adolescents' sleep patterns, 
sleep schedules, habits, and other activities that might affect 
their ability to obtain the recommended amount of sleep for 
their age group. The subjects being tested should be getting 
9-12 hours of sleep (Kids and Sleep (for Parents) - Nemours 
KidsHealth, n.d.). Sleep deprivation in adolescents has lately 
become a health issue that tends to increase with higher stress 
prevalence, extenuating routines, and new technological 
devices that impair adolescents' bedtime. (Vilela, n.d.).

For example, as one gets older, the shorter the deadlines for 
homework, exams, and classwork becomes, this causes stress 
in adolescents. Routines would consist of after school 
activities and chores that are to be completed around the house 
before the adolescent settles down to then complete homework 
or go to sleep. In this modern generation, adolescents' sleep is 
impaired when the technological variable is added. This could 
consist of using the device or the blue light that comes from it. 
Circadian rhythm is defined as the natural cycle of physical, 
mental, and behavior changes that the body goes through in a 
24-hour cycle. Circadian rhythms are mostly affected by light 
and darkness and are controlled by a small area in the middle 
of the brain. They can affect sleep, body temperature, 
hormones, appetite, and other body functions. Abnormal 
circadian rhythms may be linked to obesity, diabetes, 
depression, bipolar disorder, seasonal affective disorder, and 
sleep disorders such as insomnia (NCI Dictionary of Cancer 
Terms, n.d.). The circadian system is highly sensitive to light. 
The circadian photoreceptors system shows sensitivity to 
~450–480 nm light within the short-wavelength portion of the 
visible spectrum. 



This sensitivity of the circadian photoreceptor system to 
the blue light produced by the devices accounts for the 
suppression of  melatonin secretion and increased 
neurocognitive alertness (Shechter et al., 2020). These 
variables make up for adolescents who are sleep 
deprived. However, on the opposite side are the children. 
Their sleep should be more regulated by their parental 
figures. Along with that they have not reached a level to 
the point of where their homework is as advanced as an 
adolescent. Lastly some aren't introduced to the 
technological devices that some adolescents are. 

Research Question/Problems and Prediction:

Research Question
The purpose of this project was to examine the effect sleep 
has on the memory and to see if it differentiates for children 
(8-11 years old) and early adolescents (12-13) based on 
habits that are formed like studying and after school 
activities.

Predictions:
We predict that children will remember better because the 
variables that affect their sleep cycle are limited due to their 
parental figure. Rates for sleep deprivation will be high due 
to unregulated bedtimes, screen time limits, and stressors due 
to homework. 



Investigative Methods
Limitations
The limitations are very crucial to this experiment and 
the critique of said limitations would determine if our 
data was accurate or not. We realized that we could not 
control the day or days people were gone, so we 
wouldn’t have known whether someone would be there 
at that specific time. We were not able to ensure that 
there would be an even amount of students due to 
people being absent. We are not around some of the 
younger students very often so, they might have an 
easier time remembering what we said since it was a 
specialized event. 

Variables
We had quite a few variables for our project. Our first 
variable was time. We had asked our question at a 
specific time of day, so we can ask the question at the 
exact same time or close to that time. If the person isn’t 
available at the certain time we could not have them 
participate. Our second variable is the day. Since this 
was a two day process for each participant; if they were 
absent on one or both of those days we couldn’t have 
them participate either. Lastly, confirmation of the 
amount of sleep the subject got was very important 
because they could say the average, however it doesn't 
mean they got that much sleep that night. 



Procedure

To produce results we followed the following steps: Select 19 students. Place them into the categories based on their 
age. Assign each subject a specific day to conduct the experiment. Ask them on the first day how much sleep they 
usually get and the specific question. The next day, ask if they remember and how much sleep they got the night 
before. Log the data and repeat until all groups are finished. Analyze the data and write conclusions. 



data visualization/findings
Data Collection and analysis
We collected numeric data. We graphed whether or not everyone 
remembered and what age group remembered the most (child or 
early adolescent.) We wanted to find out if the amount of sleep 
you get affects your memory and whether a child or adolescent 
remembered better based on their sleep patterns. To be able to 
draw conclusions from our data we first needed to create drafts; 
from this we will create conclusions by asking these questions: 

● How much sleep did the people get and who remembered?
● How much sleep did the people get and who forgot?
● Did anyone remember but not get sleep? How many?
● Did anyone forget but got lots of sleep? How many?
● Did the majority of people who remembered got lots of 

sleep?
● Do Children or early adolescents remember more based on 

the amount of sleep they get?

Findings/Results 
We found that children are more likely to remember 
because they obtain at least 7 hours of sleep a night. 
While some adolescents only obtained 2-4 hours of 
sleep and they didn't remember the question asked. 
In adolescents, the phone rate usage before bed is 
85.71%. While on the other hand, children's phone 
rate usage before bed is 62.5%. Sleep deprivation 
does affect memory more and is more common in 
early adolescence when taking into account the 
variables of device usages, stressors from more 
complex homework, and after school activities. The 
homework time in adolescents averages from 50 
minutes to 2 hours and the children's homework 
averages 15 minutes to 50 minutes. This suggests 
that the children didn’t have as much homework to 
stress about that the adolescents did. The after school 
activities for adolescents was 42.857% and children's 
after school activities percentage was 37.5%. 



Graphs

Graph 1 shows the amount of sleep 
each adolescent subject got.

Graph 2 shows the amount of sleep 
each children subject got 

Graph 3 shows the correlation 
between the adolescents who did 

remember and the amount of 
sleep they got.



Graphs

Graph 4 shows the correlation 
between the adolescents who didn’t 
remember and the amount of sleep 

they got 

Graph 5 shows the correlation 
between the children who did 

remember the question and the 
amount of sleep they got. (None of 
the children did not remember the 

question asked.)



Discussion and Conclusion/interpretation
In our study we found that sleep does affect your memory and that different variables affect your sleep. We tested a variety 
of different ages of people from 8 year olds to 13 year olds. In our research we collected lots of data with many different 
variables, as mentioned before. Those variables including of age, complexity increase in homework, after school activities, 
and device usage. After conducting our experiment and analyzing our data we found a few different patterns such as; 
Adolescents are affected by sleep deprivation more due to the variables of device usages, stressors from more complex 
homework, and after school activities. Children are more regulated when it comes to these variables due to their parents and 
limitations because of their age. Because of the regulation of these certain variables for children we had found that all the 
children had remembered with eight or more hours of sleep. Finally we found that the adolescents who didn’t remember got 
from 2-4 hours of sleep and the adolescents who did remember got from 7-8 hours of sleep. All of this data suggests a few 
things: that loss of sleep affects your memory, technological usage affects your sleep, and that adolescents are least likely to 
remember due to the variables listed above. 

Implications and ideas of future research
Some ideas for future research would be expanding the age limit to later adolescents and early adulthood. This project could 
also help bring light to how important sleep. Testing recommended hours of sleep for each age group and truly figuring out 
how many hours of sleep each age group should be getting. This could also help open a study on stressors coming from early 
adolescence and how to regulate an complex and prodigious  schedule. Studies on early adolescents mental health and 
capability could be used formed from this project given the variables of device usage, sleep deprivation, after school 
activities and the amount of homework and its complexity, 
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