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How music evokes emotions and memory.
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"Music is so naturally united with us that we cannot be free from it even if we so desired"—Boethius

Have you ever heard a song that sparked a distant memory? Some songs remind one of a time of year or specific period of life.  When you hear a song it immediately activates memories from an emotional time in your past. In his book, This is Your Brian on Music, Daniel Levitin explains, “The story of your brain on music is the story of exquisite orchestration of brain regions, involving both the oldest and newest part of the human brain” (Levitin 2006, pp).  People have always known that certain music can trigger particularly unique memories, but scientist and psychologist are studying exactly where this specific incidence is taking place in the brain. We will not only discuss where this brain activity is occurring but, we will also explore some studies and theories on why this is true. Through Levitin’s book and outside research we will explain how different regions coordinate their activity together.  This includes how the firing of neurons and constant movement of neurotransmitters lead to thoughts, laughter, feelings of profound joy and sadness, and how all of this is tied to our brain on music. Our goal is to address the connection between music, memory, and emotion and what the relationship ultimately means.

The power of music to affect memory is quite intriguing, yet very complex. Researchers have long debated whether or not language and music depend on the same common processes in the brain. Now, researchers have found evidence that the processing of music and language depend on some of the same brain systems. The brain system that is known for helping humans memorize information in both language and music is based in the temporal lobes. One example of this is words and meanings in language and familiar tunes in music. The other system helps individuals involuntarily learn and use the rules of both language and music, such as the rules of syntax in sentences, and the rules of pitches in music. This system is found in the frontal lobes of the brain (Georgetown University Medical Center 2007). While music is processed in mostly in the right hemisphere of the brain, no single set of neurons is dedicated to the task; “different networks of neurons are activated, depending on whether a person is listening to music or playing an instrument, and whether or not the music involves lyrics” (Lemonick 2000). As for the science behind music’s emotional impact, there is some indication that music can affect levels of different hormones, “including cortisol (involved in arousal and stress), testosterone (aggression and arousal) and oxytocin (nurturing behavior) as well as trigger the release of the natural opiates known as endorphins” (Lemonick 2000). The tempo of music seems to also be directly correlated to its emotional impact, with fast music often felt as happier and slower music as sadder. This finding also occurs with the major biological rhythm of the body; our heart rate quickens when we are happy, and conversely slows when we are sad. 

Have you ever been driving in the car, listening to the radio station and all of a sudden, you hear your favorite song? Quickly, a personal connection is made and your emotions are tied together with the memories you have of the song. The ear hears the tune and sends signals to the brain. As you listen to the song, vivid memories or images from your past become clear. The brain is being activated and an emotional link is found. As researchers from the University of California-Davis have found, “the region of the brain where memories of our past are supported and retrieved also serves as a hub that links familiar music, memories and emotion” (Nauret 2009). Throughout, personal connections and further research, and explanation for why there is such a strong response on the emotional aspect entailed through memory.   
Amongst further investigation and research, a psychologist at UC-Davis’s Center for Mind and Brain, explains how music is connected to the brain’s memory and emotions are created. Dr. Janata says, “What seems to happen is a piece of familiar music serves as a soundtrack for a mental movie that starts playing in our head. It calls back memories of a particular person or place, and you might all of a sudden see that person’s face in your mind’s eye” (Nauret 2009). This explains the association between music and memory. It becomes clear how a person feels when they hear a song by just observing their facial expression. Whether the person is thinking about a particular moment in time, or simply singing along to the lyrics they know so well, some sort of emotional aspect is linked. 
Dr. Janata has also documented that music serves as a potent trigger for retrieving memories. In order to learn more about the mechanisms behind this phenomenon, students at UC-Davis conducted research. The experiment was designed for students to make an association with at least some songs from their past. Students listened to approximately 30 different tunes which had hit the “top 100” chart when they were anywhere from the ages of eight to eighteen. After listening to the songs, they answered questions about how the songs made them feel, whether they were familiar with it or not, how enjoyable the song was for them, and if they could associate any particular incident or epic memory from their past. If they had found a personal connection through a memory from their past, they continued with the survey and wrote down anything that jogged their memory about the song. After the research experiment was complete, the study conducted “17 of the 30 tunes were recognized and 13 of them created a strong emotional connection to the memory” (Nauret 2009). This did indeed prove Dr. Janata’s hypothesis to be true. Yes, there is a strong correlation between the brain region and its link to music, memory and emotion. 
Music is not the only way we link our emotions to memory. If we think back to historic moments in time, we cannot help but envision the image we once witness, whether it was a tragic event, or something victorious we watched on television: the Olympic Games, Michael Phelps winning eight gold medals, World Cup of football tournament in Italy, the death of Princess Diana, or the Twin Towers falling to the ground in the middle of New York City on September 11, 2001, we remember the event. All of these moments in time have left lasting impressions on our lives and every time we think of them, they create some sort of emotional connection. 
It is evident that memory and emotion are strongly linked with one another. And thanks to the connection between emotion and music, specific events are forever left in our minds. It not only stimulates our brain, but it actually makes learning easier. Studies have actually been proven that children who play musical instruments or listen to music, tend to do a little better in school. Music can change the pace of learning. Whether the song is rock, classical, alternative or hip-hop, the correlation between music, emotion and memory can leave a lasting impression on the brain.
Humans have been making music since the dawn of culture. More than 30,000 years ago early humans were already playing bone flutes, percussive instruments and jaw harps--and all known societies throughout the world have had music. Indeed, our appreciation appears to be innate. Infants as young as two months will turn toward consonant, or pleasant, sounds and away from dissonant ones. And the same kinds of pleasure centers light up in a person’s brain whether he or she is getting chills listening to a symphony’s denouement, eating chocolate, having sex, or taking cocaine (Weinburger 2006).  

Not only do we love music, but it has been proved that certain songs elicit emotions from certain people.  One study conducted by three professors, Janata, Tomic, and Rakowski, at the University of California backs up this claim that many have experienced.  Their experiment titled ‘Characterization of music-evoked autobiographical memories,’ showed just how much music could evoke memory.  In this experiment about 329 college age students participated.  They were given a 30 second sample of songs from the Billboard Top 100 Pop and R&B lists from the Apple iTunes Music Store.  Generally speaking, many of these songs elicited specific memories for many of the students.  About 40% of the student experienced an elicited autobiographical memory, and of those 40%, 31% experienced vivid mental images depicting their memories.  The memories that the songs triggered fell under one of these twelve categories: event, period, person/people, place, parent, sibling, other relative, significant other, friend, acquaintance, other, and none of the above.  The most common memories the songs elicited dealt with friends, significant others, people, and period.  The top emotions associated with these memories were: Happy, Youthful, Nostalgic, Excited, and Energized (Janata, Tomic, Rakowski 2007).  So, next time you are feeling down or need to escape, turn on some tunes from your past.  A song from a middle school dance or a family trip could take you right back to your positive state of mind from that time of your life.

As fascinating as these developments in research are, they hardly begin to embark upon the wonderful mysteries of music and the brain. Not every single question is answered, and that is what makes this topic so unique and captivating. Music is perhaps one of the most complex experiences the brain copes with, even though it is such a vital part of each and every one of our lives. As individuals, we all experience, perceive, and respond to music in entirely different ways. For instance, “an experienced and accomplished musician might hear and feel a piece of music in a totally different way than a non-musician or beginner. This is why two accounts of the same piece of music can contradict themselves” (O’Donnell 1999). Listed below are various personal accounts of music triggering a certain memory and emotion in individuals. 
Personal Account #1
When I sit down to think of a particular song I have listened to in my lifetime and which I have found a close personal and emotional connection to you, I immediately think of the songs used in my ice skating shows. The ice shows I performed back home always put on huge productions with lights, special effects, props, costumes and detailed choreography. The show, during my senior year of high school, was one I will never forget. Each number was so eloquently put together and entertaining to the audience. One of my favorite numbers of the show used the song, “Let’s Get Loud” by Jennifer Lopez. The coach who put this number together found her inspiration from the opening ceremony at the 2002 Winter Olympic Games in Salt Lake City. The number included bright colors, neon-glow sticks wrapped around our wrists and neck along with the perfect combination of choreography and costumes. 
My coach’s goal was to reenact what was done at the opening ceremony, on ice. There were several portions to the number, but the last part was certainly one nobody would forget. With the upbeat song, all of the skaters and I always thought of it as one big party on the ice; with lots of dancing, yelling, screaming, and hands waving in the air. While some of us performed synchronized footwork, jumps and spins, others circled around the middle of the ice with flags, which entailed the Olympic rings. Regardless of what your role was in the number, each member had so much fun and felt the adrenaline pumping through their blood. We always had the time of our life and never wanted the number to end. 
Every time I hear the song, “Let’s Get Loud” I always think of this ice show performance. My memory quickly reminds me of the choreography, arm movements, formations and poses. I think of the bright lights, the neon colors and the joyful facial expressions on the others skater’s faces as we skated in this number together. This makes me think about how music can send extraordinary signals to the brain, to create distinctive memories like these.
Personal Account #2
There are many songs and beats that instantly evoke my memory of a certain event, place, or person that has impacted my life. However, whenever I hear “Fly Me to the Moon” by Frank Sinatra, I immediately feel a special connection and emotional attachment to the song. The first time I heard the song was when I was a child at my grandparent’s house. I remember liking the beat and melody of the song, but I had no particular connection to it until my senior year prom in high school. At my high school, the seniors collectively voted on a theme and song that the prom would be based off of. When I was a senior, the song happened to be “Fly Me to the Moon” by Frank Sinatra and the theme matched accordingly. The decorations at my prom were absolutely breathtaking. The room’s walls were covered in black and the tables were draped in white tablecloths. Star ornaments and candles were precisely placed on the tables, while the room was beautifully lit with white Christmas lights. Instead of a disco ball in the center of the room, there was an illuminated full moon. I remember walking into prom and feeling as if I was in outer space.


It is always a tradition at my school’s prom that the main song is played at the very end of the night. This is where our prom’s ritual takes place; every date goes onto the dance floor and dances with their significant other. When I heard the opening lyrics of “Fly Me to the Moon” I became completely mesmerized….

“Fly me to the moon 
Let me play among the stars 
Let me see what spring is like 
On a-Jupiter and Mars 
In other words, hold my hand 
In other words, baby, kiss me”

The song is so passionate and genuine. I felt as though I was floating in a sea of clouds as I danced flawlessly with my date. I will always remember this moment for the rest of my life. Everything during this instance felt perfect. 

Now, whenever I hear a mere snippet of this song, my memory is instantaneously triggered. This tune, whether heard spontaneously in the car or intentionally on itunes, will always remind me of my prom. The setup of the prom room, the dress I was wearing, the food, and the decorations at my senior year prom will unconsciously come to mind. This makes me realize that something as simple as a song can make one’s memory recall a particular instance or induce certain emotions that will be with us for the rest of our lives.

Personal Account #3
According to researchers Martin Conway and Catriona Morrison from the University of Leeds, “the sensory power of music in particular quickly stimulates both long-term personal memory and emotion in ways no other art forms do. Music therapists know that by recalling music memories and associating these memories with significant events, our musical memories provide a veritable life review” (Malchiodi 2008) and for many this proves true. Throughout life we are exposed to thousands of songs that can relate to, turn to during difficult times, share with friends and those that stick with us permanently. For me, I can recall a single song that I can think of and instantly feel happiness, humor and I must admit, a bit of embarrassment.  Throughout my childhood, my family would spend our weekends visiting various national parks, local parks and camping grounds. Several of these weekends were spent with a family that was very close to mine. Amongst the possessions we brought with us camping, the most essential to my sister, Megan (our family friend) and me was the radio player. This of course was a time when cassette tapes were the hottest trend, so we had the latest tapes of popular boy bands of the time. Our favorite tape to listen to was New Kids on the Block. It was a boy band that every teeny bopper was infatuated with and we were among the many to proclaim our love for them. There was one song in particular I remember my sister and I were in love with, “Hanging Tough.” One weekend myself, Lindsay (my sister), and Megan spent an entire day probing our creative minds to develop a dance to go along with the song. Since we did not bring a television in the camper and no access to a computer, we were not able to youtube the video to the song. We spent several hours choreographing a dance to the first verse of the song and the chorus. To this day, I can still think back to sitting on a picnic table writing down certain dance formations and ‘cool’ dance moves to add in to the routine. I can also remember the exact words of the song and how we laughed every time we saw Megan fall at the end of the dance trying to complete a cartwheel.  I also remember how difficult it was for me to keep up with the older girls because my sense of rhythm and dance coordination was still a little unstable at the age of 6. In some way, this song allowed me to feel a part of the ‘cool’ older crowd and to be allowed to hang out with my older sister was also a pretty significant accomplishment.

Having to recall my memory back to that song just recently in order to complete this project, I still laughed out loud to myself and also felt quite a bit of embarrassment thinking about how silly the song is; but how seriously we took ourselves choreographing the routine. I think for me, this song has kept me connected to my past and to friendships that cease to exist today. This song and like many others, can revert someone to past experiences and in turn, “these remembrances provide an internal sense of social support and connect us to others, whether through peer groups, classmates, friends, families, or communities. And triggering recollection of our musical histories reinforces identity, strengthening a sense of self, meaning, and purpose throughout the lifespan” (Malchiodi 2008).


Personal Account #4
We moved when I was seven, but I still remember my childhood address, 809 Kempton Road.  I remember almost everything about that house in Tennessee, the smells, the noises, and most importantly the sounds.  There are constantly sounds around us everyday, but we train ourselves to ignore the mundane sounds and catch the new ones.  In that house, my mother made dinner for my family and I every night.  My mother cooked with the radio set to the National Public Radio station; it became dinner’s soundtrack.  The same program came on promptly before dinner was to be served every weeknight.  I could hear my mom in the kitchen unintentionally dancing around the kitchen attempting to finish dinner.  I could hear the clicks and bangs of the kitchen utensils as my mom prepared our meal, and they seemed to keep an off, but appropriate, beat to the songs on the radio. The program that always played was called “All Things Considered.”  The theme song only played for about forty-five seconds, but it played long enough so that I anticipated its start, and hummed after its absence.  To this day, when I hear the tune, I think of dinner, my mother, my old house, my room with pepto-pink carpet.  Memories rush to my mind and set up camp when I hear this tune, often leaving me comforted and somewhat hungry.  Nostalgia definitely sets in, but I also simply feel gratitude for my mother and her hard homemaking ethic.  Forty-five seconds beginning with eight trumpet sounds, not only called me to dinner then, but still make me wish I was headed to the table today.


Personal Account #5
Just the other day I was returning to my dorm when I heard a song blasting from a room somewhere inside.  “When I was younger, so much younger than today, I never needed anybody’s help in any way…”  These infamous Help! lyrics sung by the Beatles sent me flying through the time and space back to when I was just a little girl.  When I was younger my mother would watch a group of children that usually consisted of at least seven kids.  It was difficult to get all the children on the same page at the same time but she had a secret weapon that helped her get us to nap all at the same time.  Her secret?  The Beatles.
After a day of finger painting, dressing up, and playing power rangers my mom was worn out.  Keeping track of seven kids and two dogs all at once is not an easy thing to do and my mom needed a break.  She had to find a way to get all of us kids to be just as tired as she was and her fool proof method was a kiddy dance party.  Her favorite bands were the Beatles and the Monkees, when we were really young she would put them on the record player but then that broke and she had to use her CD’s.  There are plenty of videos of me, my friends, and my brothers friends dancing around and around.  The memories are countless and hilarious, when you are a child you do not really know how to dance and your movements are awkward because you ligaments are not long enough to make fluid motions.  A lot of the time we would just run in circles and jump up and down, taking turns holding onto each other’s hands and swinging around the middle of the room.  Just a line from a song made my memory a vivid present, everything happening right in front of me while I was really just standing on the porch of my dorm.
I talked with my mom that night relaying the fond memory.  I found it odd that she mentioned one thing I did not remember: apparently there was one boy who would never dance with us, he would just sit on the coach with his arms crossed watching the rest of us exert our energy.  I wondered why it was that I could remember everything else so clearly and not remember the only little boy who sat out.  So I discussed the memory with my brother as well, he said that he really did not remember the little boy sitting on the couch at all.  But he also continued to say that he did not remember dancing around or listening to the music at all, he did remember going around the house with his friends and falling asleep extremely exhausted though.  This brought a new question to my mind: why did I remember so much more about this time than he did?  So I did my research and according to one experiment that Larry Cahill discusses in one of his articles “emotion-induced memory decrement was twice as large in woman as men…(Cahill 2003)”  So the answer was obvious, I remembered more details than my brother because that part of my brain was larger and could hold more information.
This memory obviously effects who I am today.  It helped to shape my likes and dislikes in music, it helped link a happy emotion to lyrics and a beat, and it reminds me of family and friends.  It surprises me just how much our memories have to do with our present and it amazes me that a simple song causes me to remember so much.  But like James Mcgaugh said in his book, “We are, after all, our memories.(Mcgaugh 2003)”

Have you ever heard a song that sparked a distant memory? At this point, your answer to that question has probably been contemplated.  Like us, you can remember the time, place, emotion, and everything that created the vivid memory paired with a particular song. Through research we were able to explain why this connection takes place and prove that our brains are constantly “on music”. From in depth research by The University of California-Davis to something as simple as the song used to choreograph a youth skating competition, we have explained some features of the fascinating link between music, memory, and emotion that remains to be much unexplored.
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