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ABSTRACT

The ability to play an instrument has 
been proven through numerous studies 
to improve executive functions and set 
students up for academic and future 
workplace success (Nadine Gaab, Ph.D.) 
however many students fi nd music diffi -
cult to understand and drop out of some-
thing that benefi ts them in the long run. 

Revamping and purposefully designing 
a music learning and performance cen-
ter has the opportunity to improve music 
education and help students understand 
music. Through a new and contemporary 
use of space, light, color, sound and form, 
music facilities can encourage student 
learning and foster their growth.
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Music has the ability to move people in many ways. A song can 
bring back nostalgic memories, a marching band can energize 
a crowd at a sporting event, and a bass drum can make you not 
only hear the music, but feel it too. Anyone can listen to music, 
hear the soft parts and the loud parts in a song, hear short and 
long notes, hear a build up to one fi nal note, but for some people 
those soft and loud parts are played in piano and forte, and those 
short and long notes are played staccato and legato and that big 
build up to one fi nal note, that’s a crescendo. These people, more 
often than not, can make music. 

There are many ways you can make music but the most basic 
component is knowing how to play an instrument. 
Most students are introduced to instruments in intermediate 
school. They choose an instrument at the beginning of the year 
and are thrown into a whole different language of notes, key sig-
natures, and rhythms. For many students, this new language is too 
diffi cult to understand and they typically drop out of their cho-
sen music program. This lack of interest in music has made music 
programs in schools one of the fi rst to go. Music classes are often 
seen as a waste of time because they don’t prepare students for 
future careers like math and science do, however research has 
shown otherwise. Nadine Gaab, a doctor at Boston Children’s 
hospital stated in an interview with Psychology today that “While 
many schools are cutting music programs and spending more and 
more time on test preparation, our fi ndings suggest that musical 
training may actually help to set up children for a better academ-
ic future.”. The ability to play an instrument or be a member of a 
musical group has been shown through numerous studies to help 
students in other aspects of their life, in particular, playing an instru-
ment increases executive functions. Executive functions are high 
level cognitive processes that enable people to quickly process 
and retain information, regulate behaviors, make good choices, 
solve problems, plan and adjust to changing mental demands. 
Executive functioning has also been shown to be an even stronger 
predictor of academic success than IQ (Nadine Gaab, PhD.).

I was introduced to the piano when I was in fi rst grade and was 
dead set on choosing the saxophone in sixth grade, but ended 
up picking the violin because the orchestra teacher seemed nice 
and all my friends chose the violin. After that orchestra teacher is 
no longer my teacher, and my friends all quit playing after a cou-
ple years, I continued to play through middle school, high school 
and now college. 

NARRATIVE OF THE THEORETICAL 
ASPECT OF THE THESIS
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Being a part of orchestras throughout my schooling has made a 
difference in my life and even now as I’m interviewing for jobs, my 
ability to play an instrument has made me stand out among other 
applicants. 

With all these benefi ts to knowing how to play an instrument, is 
there a way design can improve music education and make 
it more exciting and accessible for youth? Acoustics in a music 
room are a given, designers have been aware of the relationship 
between acoustical spaces and musical impact, but is there a fur-
ther step designers can take in music room design that helps stu-
dents learn scales, pitch, tone, melody, harmony, rhythm, intervals, 
composition etc., All the components students need to succeed 
in music. How can designers manipulate space, light, color, form 
and materials to ultimately improve music education?

“Students can ‘fl ip it and dip it and serve it.’ However they want to 
if that’s what speaks to them. There shouldn’t be a ‘Law’ of mu-
sic, something everyone has to follow, music is a fl exible, moving 
thing and should be taught as such.” (Allsup, 2016). In the book 
Remixing the Classroom by Randall Allsup, he argues that music 
has been taught the same way for years and that there needs to 
be new innovation and creativity to inspire young students. De-
sign of a music space needs to keep that in mind as well. What 
was suffi cient 30 years ago may not be suffi cient now and there is 
an opportunity to improve student’s ability to learn music through 
design.

Through research I intend to fi nd what specifi c design elements 
can improve music education and help students learn something 
that may not come as naturally to them. I will be learning different, 
contemporary methods of music education teaching methods, 
what specifi c musical elements students need to learn so they can 
continue building confi dence and enjoyment out of their chosen 
instrument, how music can be represented architecturally and 
how synesthesia can help students learn in unexpected ways. 
After I investigate and draw conclusions based on logical fi ndings, 
I hope to develop a ‘kit of parts’ that I can implement into a larger 
design. 

My hope is for this research to be used by other designers in the 
future to purposefully design music spaces that encourage and 
excite students within the space to continue their music educa-
tion. 

9
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A Music Learning and Performance cen-
ter combines all forms of music, band, 
orchestra, choral and all different kinds of 
performing methods, large concerts, small 
recitals, individual practicing, ensemble 
practicing and private lesson spaces into 
one, cohesive building that allows stu-
dents to experiment, create, express and 
learn through music. 

Student will have the opportunity to learn 
through group and individual instruction, 
they will have the facilities to compose 
and record and they will have the oppor-
tunity to perform. This facility will be inno-
vative and interactive, encouraging stu-
dents to make their education their own, 
choose their own routes and provide a 
level of comfort for students to have the 
confi dence to do so.

PROJECT TYPOLOGY
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HARPA CONCERT HALL 
AND CONFERENCE CENTER1

Figure 1

13

Administrative space
Rehearsal space
Multifunctional space

Backstage
Offi ces
Changing Room

Arrival
Foyer
4 Music Halls

Program Elements:

This facility has a main performance hall to accommodate a large 
audience and both theater, orchestral and concert performanc-
es. This facility also contains a separate offi ce and administrative 
space in the back away from the public facilities

This is a statement building, one that was intended to be an image 
of the city. They used an artist rather than an architect to design 
the facade, and this building was built to refl ect the site more than 
it was built to refl ect the building’s visitors. This building also features 
three large performance halls, more than any other case study, 
however this building is primarily a performance hall and not a 
learning facility. This building also contains multiple gift shops, some-
thing educational facilities often lack.

Architect

Henning 
Larson

2011 Concert 
hall and 

conference 
center

301,000 SF Reykjavik, 
Iceland

Project Year Typology Square Footage Location

Q U I C K  F A C T S

Harpa means ‘harp’ is Icelandic, and is also the name of the fi rst 
month of spring and a sign of brighter times. The facades of this build-
ing are made of a variety of “quasi-brick” that was inspired by Ice-
land’s iconic basalt rocks. These bricks capture and refl ect light, so 
the building looks like it is shining from the exterior, and from the inte-
rior there is wonderful bright daylighting with the occasional yellow 
refl ection from one of the colored brick panels. At night the panels 
light up with built in LEDs and illuminate the area

Natural Light

Figure 2
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Environmental Effects:

Social Effects:

Cultural Effects:

Geometry:

Hierarchy:

This building’s facade and form respond to its environment. 
The scale like, refl ective panels lining the sides of the structure 
refl ect the surrounding bay and mountains that like the Reyk-
javik area. The building is situated slightly away from the other 
buildings in Reykjavik, so you can see a clear division between 
modern and traditional architecture in the city, which only 
makes the impact of this building even stronger.

Socially, this building not only is a place for locals to come see 
large performances and hold large conferences in a modern 
facility, it is also a tourist attraction. Reykjavik is the biggest 
tourist city in Iceland, and this building has become a state-
ment of the city.

The concert hall’s front facing facade, the one everyone sees 
when approaching the building, was designed by a local artist 
to capture the essence of the site and city. Iceland has a rich 
history with the port and the surrounding mountains, and this 
building highlights them quite beautifully from the interior and 
exterior.

The geometric “quasi-bricks” were designed specifi cally for 
this building and site to dynamically change to the color of 
their surroundings. The bricks capture and refl ect the natural 
light and “initiates a dialogue between the building, city and 
natural scenery.” (Henning Larsen Architects)

There is a hierarchy of massing, starting with the tallest mass, 
containing the main concert hall that is set the farthest inward 
towards the city. This mass then angles up, towards the bay 
and into the other 2, smaller masses. These masses contain the 
smaller performance halls. These 2 smaller masses are longer 
and extend out towards the bay.

This building was meant to be a statement piece of architec-
ture for the city and an attraction for visitors. Art and visual 
aesthetic was placed above cost and practicality. It took the 
history of the site and represented it in a modern way in com-
parison to the rest of the city.

15

The building is a steel structure with a large concrete core. All 4 of the 
concert halls are built in concrete and provide solid shear against the 
Icelandic winds. This solid concrete core also represents

Looking at the diagrams, you can see the solid concrete elements in 
the center of the building surrounding the large assembly spaces and 
columns running along the inside of the building facade. 

Structure:

Structural Elements

First Floor Second Floor

Third Floor Fourth Floor

Figures 3-7 
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The front façade of this building features 3 masses, the largest and 
tallest mass positioned closest to the city and the smaller, lower mass-
es stretch out towards the bay. The building is angled and massed as 
if it is gesturing towards the bay. 

Massing:

First Floor Second Floor

Third Floor Fourth Floor

Figures 8-12 
17

Circulation is placed around the perimeter of the building along the 
glass façade. Main, statement circulation stairs are located around 
the perimeter of the building, extending 3 fl oors for views of the fl oors 
below but more importantly, the glass façade. 

Circulation:

First Floor Second Floor

Third Floor Fourth Floor

Floor Circulation Stairs Elevators

Figures 13-17 



18

The main concert hall extends from the second level to the fi fth. 
The main fl oor has multiple public facilities including gift shops, ticket and infor-
mation windows, café, large event space and viewing areas. The second fl oor 
is the start of the performance halls. The large halls are located in the center of 
the building will private conference spaces, large conference and event spac-
es, offi ces and circulation around the exterior. Overall, performance spaces and 
offi ces are located in the center of the building, while circulation and gathering 
spaces are located around the perimeter.

Spatial Relationships:

First Floor Second Floor

Third Floor Fourth Floor

Gathering Performance Hall Backstage Public Offi ces Conference

Figures 14-18 
19

This building’s façade and angled massing create cohesion 
and harmony in an asymmetric building. At entry/pedestrian, 
there is a differentiation in the front façade to add human 
scale to the street level. The class is transparent and the front is 
inset from the rest of the façade by 5’ or so. The “quasi-brick” 
façade starts on the second level of the building and extends 
to the roof.

This building is an example of how something can be repre-
sented through architecture. The highlight of this building was 
the “quasi-brick” façade, which was intended to represent the 
site, city, and the landscape and bring all of them together. 
They achieved this using art and modern techniques to create 
a new building façade method.

This case study left my Unifying Idea unchanged. I can take 
the methods this building used to represent something and use 
it in my own methodology to represent music through archi-
tecture.

Repetitive to Unique:

Conclusion:

Figure 19
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DIOCESAN SCHOOL FOR GIRLS 
MUSIC & DRAMA CENTRE2

Figure 20
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Architect

McIldowie 
Partners

2012 School for 
music and 

drama

Unknown Auckland, 
New 

Zealand

Project Year Typology Square Footage Location

Q U I C K  F A C T S

Recording Studios
Music Classrooms
Drama Studio

Staff Offi ces
Breakout Spaces

Practice rooms
Foyer
Dance Studios

Program Elements:

Environmental Effects:

Similar to the Harpa concert hall, this building uses it’s skin to rep-
resent something, but rather than represent the community and 
elements on the exterior like the Harpa concert hall, this school’s 
skin represents what’s happening on the inside, music, education, 
drama and dance. They bring creativity and a curiosity to learn into 
the interior of this building’s design, they also acknowledge that 
arts education is benefi cial in child development and are putting a 
strong foot forward to encourage students to stay in arts education.

The lace work like skin shades the building from harsh western sun and 
fi lters the light as though it is coming through a tree canopy.
The central atrium of the building features large skylights to illuminate 
various breakout spaces spread throughout the atrium

The brise soleil skin shading device on the exterior of the building low-
ers interior cooling costs and provides diffused light for interior spaces. 

Natural Light

Figure 21



22

Social Effects:

Geometry:

Hierarchy:

Repetitive to Unique:

Additive and Subtractive:

Conclusion:

“Music, drama, and dance education is proven to nurture a 
child’s development. In fact, research has found that learning 
these creative subjects helps students except in other sub-
jects.” (McIldowie Partners). The architects wanted to make 
a creative home for students. The school was previously us-
ing an adaptively reused building for their school, however 
they wanted to ensure they were able to teach students at 
a high level far into the future and a new facility was needed 
to achieve that. There are multiple internal windows that let 
students circulating through the building look into rooms to see 
what is going on so they can aspire to be in a band, orchestra 
and choir. 

The skin’s design is very organic, meant to represent the or-
ganic learning of the arts, however the skin’s panels are an-
gled in a geometric formation, similar to an accordion.

The materials, colors, stairs and breakout nooks all focus in-
ward towards the building’s central atrium, the center of col-
laboration and activity in the school.

The aluminum skin on this school acts as a repetitive element 
that acts cohesively with the adjacent historical chapel on the 
site.

A differentiating concrete block façade wraps around the fi rst 
fl oor of the building, creating a pedestrian scale for students, 
and the aluminum skin extends from the second fl oor to the 
roof line

Again, similar to the Harpa Concert Hall, this building is a rep-
resentation, although rather than representing what is hap-
pening on the exterior of the building, this building is represent-
ing and responding to what is happening within the building.

The unifying idea is left unchanged, however this is project 
is a good representation of how learning can be improved 
through architectural environments and it also emphasizes the 
importance of music education. 

First Floor Second Floor
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This building is wrapped in an aluminum skin that refl ects the rhythm 
and movement of music and drama. The interior is composed of con-
crete and CMU load bearing walls and columns

Structure:

Structural Elements

Figures 22- 24



First Floor Second Floor
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The building has a simple, rectangular form with a detailed and com-
plex aluminum skin. The designers were building this structure next to 
a chapel from 1854 and they wanted to be respectful of the heri-
tage-listed chapel but still make a contemporary building. 

Massing:

Figures 25-27 

First Floor Second Floor

25

Floor Circulation Stairs Elevators

The circulation of this space is centralized in the middle of the school 
with a large, statement staircase and an atrium with skylights extend-
ing from the 3rd story to ground level. Classrooms, studios and offi ces 
are all located on the west side of the building while practice rooms 
and student restrooms are all located on the East side. This creates a 
division of staff escorted space to student space.

Circulation:

Figures 26-28



First Floor Second Floor
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Classrooms Staff Space Foyer Practice Rooms

Classrooms in this building are all co-located along the west side and 
the practice rooms are all located along the east side. Within the two 
large masses to the west and east are lobby space and breakout 
spaces along with a central staircase.

Spatial Relationships:

Figures 29-31
27

NEUMAN HAYNER 
CONSERVATORY DESIGN3

Figure 32
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Architect

Neuman 
Hayner

Unbuilt School for 
music and 

dance

Unknown Mevaseret 
Zion, Israel

Project Year Typology Square Footage Location

Q U I C K  F A C T S

Rehearsal Space
Interior Gardens
Staff Space

AtriumPractice rooms
Auditorium
Classrooms

Program Elements:

Environmental Effects:

Natural Light:

Geometry:

It is a school for the arts, it is a modern building, program elements 
are similar, they represent something in their design. This building 
specifi cally aimed to represent music lines in their exterior massing, 
that was their inspiration.

It is stated in the building’s design concept that energy effi ciency 
would be taken into consideration through natural ventilation and 
passive systems. 

This building was designed to be open and airy, letting plenty of nat-
ural light through the large glass facades surrounding this building, as 
well as through the central garden

This building is designed to represent musical staff lines, and the ge-
ometry of the building refl ects that. There are 5 sections of this build-
ing, representing the 5 lines on a staff, and they curve up and down in 
different patterns, representing the different notes on the staff. There 
are no sharp edges on the exterior, every line is curved.

Figure 33

29

Hierarchy:

Repetitive to Unique:

Additive and Subtractive:

Conclusion:

Structure:

The different sections in this building curve up at different angle at 
different heights. The highest most curve is set off to side at 1/3rd the 
length of the building. The remaining sections create layers in eleva-
tion that angle inwards towards the highest section.

This building is asymmetric. While the materials and overarching de-
sign idea is repeated, the different levels and shapes the 5 different 
sections in this building are arranged in an asymmetric manner. 

There is one segment of this building that uses a subtractive element 
to create an overhang for an outdoor patio.

The 5 segments of this building would be constructed out of concrete 
with curtain wall glass lining the front and back facades.

This project shows how 2D music elements can be translates and 
represented by a 3 dimensional architectural mass. While this build-
ing is not a literal representation of musical staff lines, it takes certain 
elements of it and uses that as a guiding idea to form the different 
shapes this building makes.

This is one architect’s rendition of how music can be represented in 
architecture, and I will be doing my own. But this case study goes to 
show that music represented physically can be beautiful and interest-
ing.



First Floor

Second Floor
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Classrooms and rehearsal spaces are located along the perimeter 
of the building, while circulation is centralized. The different ceiling 
heights created by the building mass, creates different interior atmo-
spheres, intimate and open. These different atmospheres help to dif-
ferentiate between the different types of spaces, public and private. 

Circulation:

Floor Circulation Stairs

Figures 34-36

First Floor

Front Facade

31

The 5 sections of this building, representing the 5 staff lines in music, 
creates clearly divided wings. Each wing contains fl exible space, that 
can accommodate the changing needs of the school.

Massing:

Figures 37-39



First Floor

Front Facade
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Through section, elevation and plan, the 5 sections of this building 
and the different ceiling heights and spaces are even more visible. 
Looking specifi cally on the 2nd fl oor, the walls of rooms line up with 
the building sections. Practice rooms are all lined up in rows and large 
ensemble spaces are spread through the building.

Spatial Relationships:

Classrooms Staff Space Green Space Practice Rooms

Figures 40-42
33

TOHOGAKUEN 
SCHOOL OF MUSIC4

Figure 43
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Architect

Nikken 
Sekkei

2014 School for 
music and 

dance

20,914 SF Chofu, 
Tokyo, 
Japan

Project Year Typology Square Footage Location

Q U I C K  F A C T S

Lesson Rooms in Various sizes
Offi ces
Meeting Rooms

Collaboration SpacesLight Court
Foyer
Staff Room

Program Elements:

Social Effect:

Geometry:

This building is a school of music and has some similar program 
elements, however this building does not have a performance hall, 
only lesson rooms. This building is also aesthetically much heavier 
than the other buildings. While the other building’s facades were 
made primarily of glass, this building is made primarily of concrete. 
The interior concept on this building is similar to the other ones in 
the sense that this designer wanted to steer away from compart-
mentalized lesson rooms and instead layout rooms more in the way 
a city is arranged.

The client wanted this building to have more visual connection 
among musicians and their surroundings rather than isolated prac-
tice space. There was also a need for a variety of acoustical spac-
es, such as narrower rooms, or rooms with higher ceilings. All these 
design factors were intended to create a more open music college 
to bring unity between students.

Every element in this building is square or rectangular, and this is 
made even clearer by the exterior facades. The different shapes 
interact to create a plan that looks like it is random, however there 
is a grid like pattern

Figure 44

Second FloorFirst FloorBasement
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This building is made up of a series of concrete blocks stacked and 
arranged in a random pattern. The fi rst story of the building is lined 
with curtain walls and mostly fl at, but the second fl oor of the school 
is mostly concrete with punched openings placed along the exterior 
walls. Although the building is made of a very heavy, brutal material, 
there is a very modern and simple feel to it. 

Massing:

Figures 45-48



Second FloorFirst FloorBasement

36

Lesson Rooms are located on the basement and second level. In 
he basement, the lesson rooms are placed in a more grid like layout 
however on the second fl oor lesson rooms are placed in a somewhat 
random pattern. The fi rst level is intended for the public, containing a 
large gathering area/atrium that wraps around three light wells. Staff 
space and meeting rooms are located on the fi rst fl oor so the base-
ment and second fl oor are intended only for student learning.

Spatial Relationships:

Lesson Rooms Staff Space Light Wells Mechanical

Figures 49-52

Second FloorFirst FloorBasement
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Elevator Stairs Floor Circulation

Circulation in this space turns, curves and wraps around the lesson 
rooms. There are no long corridors lined with rooms, instead the rooms 
and the circulation space are placed at different, random points. The 
fi rst fl oor contains a large public gathering area with large circulation 
areas while the basement and second fl oor, intended for staff and 
students only, contains narrower, winding hallways. Staircases are 
located around the perimeter of the building, allowing the large light 
wells to be the focal point of the space.

Circulation:

Figures 53-56
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Structure

This building is made almost entirely of concrete and glass. Load 
bearing concrete walls line half of almost every practice room allow-
ing for large glass openings within the building. The large fi rst fl oor atri-
um is lined will columns to support the heavy concrete on the second 
fl oor. The ceilings throughout the building are a simple waffl e slab, 
allowing the weight of the concrete walls to be distributed evenly. 

Structure:

Figures 57-60
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Repetitive to Unique:

Symmetry to Balance:

Additive and Subtractive:

Conclusion:

The cube is repeated throughout this project, however it is manipu-
lated each time it’s used. The different cubes create different sized 
lesson rooms, creating different, unique acoustical environments. 

This building is asymmetric. The concrete cubes on the exterior, al-
though they protrude at different lengths, balance each other out, 
so when one is looking at the front of the building, one side to the 
building doesn’t seem heavier than the other.

The windows in this building act as a subtractive element from the 
heavy, concrete exterior. They create punch outs in an otherwise 
solid form. The cube shapes melded together extend out at dif-
ferent lengths, making them appear as if they were separate ele-
ments coming together.

This building took a very extreme approach to redesigning music 
education. They created transparent glass practice rooms as a 
way to connect students and instruments and encourage a more 
open environment. This building makes a statement with its con-
crete ceilings, fl oors and columns and very minimal fi nishes. It is a 
blank canvas. Whether this is benefi cial to learning could be de-
bated. A blank slate may be a calming place for one to clear their 
mind and really focus on their musical skills, however it creates a 
very cold environment.

This building is an example of one way music education has been 
reinvented. While this environment has some elements that are 
great for learning, the environment may not be ideal for young 
learners.

Figure 61
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CHETHAM’S SCHOOL OF MUSIC5
Figure 62
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Architect

Stephenson: 
ISA Studio

2013 School of 
Music

Unknown Manchester, 
UK

Project Year Typology Square Footage Location

Q U I C K  F A C T S

350 seat concert hall
100 seat recital hall

3 story foyer
Classrooms
Practice Rooms

Program Elements:

Environmental Effect:

Cultural Effect:

Natural Light:

This building was constructed close to a river, so there is a cantilever 
element in order to avoid the water while also expanding the build-
ing’s square footage. Being close to the river, this site had elevation 
challenges. They saw this challenge as an opportunity to imple-
ment design reasoning and purpose, dividing program elements by 
level.

The Manchester city region is looking to preserve their unique fea-
tures for the long term benefi t of its residents, so that was something 
the architects had to take into consideration. They achieved this 
through the exterior brick and large massing elements to achieve 
the signature Manchester industrial look.

The large, main foyer in this space has six huge fi ns that fi lter natu-
ral light into the heart of the building. Neutral colors of black, white 
and a woody brown are the only colors used in this building. The 
neutral palate and white walls allow light to bounce off surfaces 
and spread though out the building. This is especially evident in the 
main foyer.

Figure 63
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The building’s form and structure was highly infl uenced by the site. 
This building is located on a river, so a portion of this building is canti-
levered and due to the acoustic requirements of the practice spac-
es, many rooms in this building are independent fl oating boxes. The 
Concert Hall is its own independent structure fl oating on springs.

Structure:

Structure

Second Floor

Fourth Floor

Sixth Floor

First Floor

Third Floor

Fifth Floor Figures 64-69
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The form of this building was meant to represent the fl uid forms of 
musical instruments. The building elevations refl ect the image of a 
musical stave and pianola. Strip windows wrap around the building, 
creating horizontal elements while the large, white columns create 
balance with verticality.

Massing:

Second Floor

Fourth Floor

Sixth Floor

First Floor

Third Floor

Fifth Floor Figures 70-75
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Circulation is located in a triangular shape with practice rooms and 
classrooms lining its sides. At the center of this circulation zone is the 
main foyer that extends from the fi rst fl oor to the roof. The staircases, 
similar to the building design, are curved and located at each corner 
of the building for proper egress.

Circulation:

Second Floor

Fourth Floor

Sixth Floor

First Floor

Third Floor

Fifth Floor

Elevator Stairs Floor Circulation

Figures 76-81
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Because this building was built on a slope, the ground fl oor is a three 
tier split level. The main entrance is located on the middle tier, the 
classrooms are located on the third tier and the performance halls are 
located on the fi rst tier. Practice rooms on the fi rst fl oor are separated 
from the classrooms, however on the upper fl oors, the practice rooms 
are located adjacent to the lesson rooms. The main performance hall 
is located on the right side in the vertical massing element.

Spatial Relationships:

Second Floor

Fourth Floor

Sixth Floor

First Floor

Third Floor

Fifth Floor

Foyer Practice Rooms Classrooms Performance Space

Figures 82-87
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Repetitive to Unique:

Additive to Subtractive:

Conclusion:

This building is asymmetric. The banded window openings are 
repeated throughout the horizontal massing element however 
this repetition is interrupted by the vertical mass with its randomly 
placed punched openings. 

The fi rst level with its three different tiers is set back from the front 
façade, allowing the structural columns to be seen from the exteri-
or creating a subtractive element.

This building, similar to the Neuman Hayes project, is a representa-
tion of musical elements, in this case, it represents musical instru-
ments through the building’s mass and fl uidity. While the exterior 
translated music to architecture, this was not brought into interior 
spaces. The practice rooms and auditoriums were designed pri-
marily for acoustical perfection. While acoustics is a factor in music 
room design, this thesis project will push the design of a music class-
room farther than merely acoustics. Similarly to the site for this thesis 
project, this building was built along the river. They dealt with this 
through split levels, cantilevers and building massing. All of these 
elements can be taken and investigated further during the design 
phase of this thesis project. 

The premise of the thesis project is made stronger by this typologi-
cal study. The design of this building scratched the surface of mu-
sical representation in architecture. The research and design done 
for the thesis project will take the architectural representation of 
music deeper into its design.
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The case studies discussed above were all chosen be-
cause of their relationship to music performance and 
music education. Each one featured representative ele-
ments or attempted to reinvent music education through 
the use of design elements. While these case studies did 
not change the unifying idea, they did support it and they 
were examples of how it can be achieved.

Each of these building was designed for a different au-
dience. The Harpa concert hall was designed for mainly 
for adults to hold conferences as well as see concerts 
and shows. The Diocleians School for girls was designed 
for young girls to explore music and dance. The Neuman 
Hayes building was made for young students of all ages 
to learn the arts and the Tohagakuen School of Music 
was designed for college students to develop and refi ne 
their technique and the Chetham’s School of Music com-
bined musical representation with the distinct image of 
Manchester to create a school for music. These different 
audiences changed the way each of these building were 
designed. The Harpa concert hall and the Neuman Hayes 
building and the Chetham’s School of music both used 
representational elements. Harpa concert hall used it for 
their façade, and the Neuman Hayes building and the 
Chetham’s school of music used it for its form.

These case studies are examples of how music education 
can be improved and represented through design and 
architecture. While there is no right answer when it comes 
to representations, these are iterations that I can take into 
consideration.

Case Study Summary:
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The location and site of these buildings had different im-
pacts on the fi nal design. The Harpa concert hall was 
developed along the coast just outside the city center 
where there is mostly traditional architecture. This building 
does make a statement in comparison with surrounding 
context with its geometric shape, glass façade and tower-
ing height. The building in Tokyo was built in a fairly natural 
environment and this building is like a large stone placed 
right in the middle of it, creating quite the contrast. 

The Diocesan School for girls was an addition project, so 
they had to take into consideration what was existing and 
a challenge for them was creating a new, modern struc-
ture alongside a nationally registered historic chapel. They 
achieved this by making a fairly simple mass and covering 
it in an intricate façade that doesn’t distract from what is 
existing on the site. The Chetham’s School of Music build-
ing had the challenge of building on a site alongside the 
river. While some may have used the river as a cut off 
point of the site, the architects extended the fl oor plate of 
the building to it’s limit by creating a cantilevered element 
over the river. 

Culture, politics and social contexts had different effects 
on these buildings. 4 of these building were built for edu-
cation purposes and all three took a modern and unique 
approach to designing for music education. Students 
going to these schools are going to have a different expe-
rience than other student just based on the physical envi-
ronment they are learning in. Harpa concert hall was built 
as more of a statement building. It was meant to be some-
thing people look to as an image of Reykjavik. 
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A Music Learning and Performance Center will need com-
ponents similar to a school. 

A large performance hall as well as a recital hall. Both of 
these will need to be designed for optimal acoustic bal-
ance. 

Ensemble Practice spaces for larger orchestra, band, or 
choir rehearsal. Ensemble practice spaces accommodate 
all types of instruments and will have to have seating and 
enough circulation space for all ensemble members.  

Interactive music space for early learners. First graders 
learn music differently than twelfth graders, and they will 
need a space to explore that learning. 

Individual practice and lesson rooms for students to prac-
tice on their own and for one on one lessons with private 
teachers. These practice rooms are often large enough to 
fi t an upright piano as well as seating space for 

A lab, recording and composition space where students 
can use technology to mix or write their own music. 

Comfortable waiting spaces for parents while their stu-
dents are in rehearsal or lessons. 

The fi nal building elements will be standard building pro-
gram components such as lobby spaces, parking, circu-
lation, exterior spaces, suffi cient bathrooms, break rooms, 
cafeterias and staff spaces.

3
4

5
6
7

1
2

S Q U A R E  F O O T A G E

1 2 3 4 5 6 7

Figure 88
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Music Teachers –
 Music teachers with a passion for encouraging young  
 learnings, energetic, kind, and patient
 They will need their own space separate from stu  
 dents to store music parts/scores, instrument parts, etc. 
 Assuming each of them will drive, there will need to  
 be enough parking for them 

Private Teachers – 
 Teachers that can be fi rm and understanding when  
 needed. They need to be well knowledgeable in their  
 instrument, however they need to accept fl exibility  
 and creativity in music performance
 They will be at the facility by appointment with indi 
 vidual students. 
 Secure cubbies for music books and lesson tools.

Students K-12 – 
 Those who are beginners and those who have musi 
 cal experience
 There may be some with accessibility and mental  
 health needs, so that will be a design consideration
 Younger students will not need parking, but high   
 school students will

Parents – 
 There will need to be parking and a drop off loop for  
 parents to bring their kids to the facility
 Peak times for parent drop off and pick up will be in  
 the morning and mid-afternoon, and parents will park  
 and stay at the facility from 5-8 when after school re 
 hearsals and lessons are held.

Community members – 
 Concerts will be open to the public, so the perfor  
 mance halls will need to accommodate them.
 Parking for large events will also need to be consid 
 ered.

3

4

5

1

2

B U I L D I N G  C A P A C I T Y

1 2 3 4 5

Figure 89
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This building will be placed in a location/ city where 
high school graduation rates are low. The goal of 
this project is to improve music education and make 
it easier and more enjoyable for students to par-
ticipate in music. Studies have shown a correlation 
between the participation of a student in music 
programs to academic success, so I would hope this 
facility would set students in the community up to 
succeed academically in their schooling and into 
future workplace success. 

Currently, Oregon has one of the lowest high school 
graduation rates in the country, so areas in Portland, 
Oregon are being investigated for possible build-
ing sites. There are seventeen K-12 schools located 
within the Portland metro area so this music learning 
and performance center will be placed within de-
cent range of elementary, middle and high schools 
as well as public transportation for easy access for 
parents and students.
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 The proposed build-
ing site is located on a 
vacant lot next to the 

river  with great views and 
a couple miles south of 

Downtown Portland

The site is located right 
next to Tilikum crossing, a 

light rail and pedestrian 
only bridge that is a sta-

ple image of the Portland 
skyline. 

Just adjacent to this build-
ing are two tram stations 

as well as single family and 
multi family residences. 

Portland, Oregon

Downtown

Tilikum 
Crossing

Tram 
Station

Figure 91
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Design a music education space that is inventive and 
different from traditional classroom spaces.

Music classrooms are typically designed with the same, 
standard elements. This project will stray away from the 
traditional and attempt to purposefully design a space 
that encourages music learning through design. 

Develop a design ‘kit of parts’ for future designers and 
teacher to use in music educational spaces.

To develop this I will be researching and developing 
how to represent music architecturally and then trans-
lating those representations into a learning environ-
ment. 

To make music education more exciting and inviting 
for students and encourage them to pursue their musi-
cal studies so the requirement of students to play and 
instrument is a joy rather than a task.

As previously discussed, music education can improve 
the academic and workplace success of students. 
Through design I hope to make music education more 
appealing to K-12 students. 

1

2

3

PROJECT EMPHASIS
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Goals of this project include pushing the level of 
design to create something that is made with 
reason and purpose. Something that is research 
driven and has information to back up the design 
choices made. This building will encompass all 
research done in the Fall semester and take into 
consideration the community of the site, and the 
educational fi eld being designed for.

Through this design, technical drawing and render 
quality skills will be refi ned as well as the expan-
sion of graphical display and diagramming skills to 
portray research completed and design choices 
made in a clear and user friendly manner.  All of 
which will be helpful in the author’s future career 
as an architect. Being able to illustrate and ex-
plain things in an understandable way to a client is 
important in client-architect relationships. This new 
research knowledge can also be brought to a fu-
ture career and open new job opportunities on the 
research teams of architecture fi rms. This research 
and design can be used as an example or at least 
the fi rst attempt at redeveloping music education 
design. 

Academically, this will be the most thoughtful and 
research driven project of the author’s education 
at NDSU and this design will surpass all previous 
projects completed in that manner. This project will 
portray skill level at this point in the author’s edu-
cational and architectural career. This project is 
just the beginning of research driven design in the 
author’s future career and new discoveries and 
ideas attained through research.

PROJECT GOALS P
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In order to make music education more exciting 
and to make it more understandable to students, 
research will be done on how to represent music in 
architecture and then how that can be translated 
into classroom design. 

To begin researching how to represent music ar-
chitecturally, the fi rst step will be investigating 
background information on a few topics relating 
to this question by reading books, specifi cally Con-
cerning the Spiritual in Art, Remixing the Classroom 
and Synesthesia. Each of these texts provide differ-
ent information and knowledge that can be used 
in preceding research tasks. 

While there is no defi nitive, correct way to repre-
sent music architecturally, it can be done many 
ways however the research and results found at 
the end will be an individual  interpretation. 

Building off of th authors 17 years of music educa-
tion and background as well as some supplemen-
tal research, a handful of key musical elements 
that are essential to learning and understanding 
music will be identifi ed. After these elements are 
defi ned, the next goal will be to create visual rep-
resentations of each element using line, point and 
color in order to gain a further understanding of 
the elements and how they can be represented. 

Once that process is done, a critical look will be 
taken at the representations and the elements 
that are found to be benefi cial for the next steps 
of the project will be identifi ed and tweaked as 
necessary. 

METHODOLOGY
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The next step will be to start translating these 
musical representations and terms with archi-
tectural elements. 

Once I have linked the 2 dimensional music 
representations with three dimensional archi-
tectural representations, I then must create 
a graphical display of my process and fi nd-
ings in order to better explain my work to my 
peers, professors and other architects in the 
fi eld. 

To do this, each musical element will have a 
page containing defi ning terms so readers 
that don’t know musical terminology have a 
better understanding of what is being investi-
gated as well as the representational sketch-
es. 

Moving into my design work in the Spring, I will 
take the representational research complet-
ed this Fall and implement it into the design 
of a Music Learning and Performance Cen-
ter. Each classroom, performance hall, lab 
and interactive room will have architecturally 
represented elements of music. 

IMPLEMENTATION

Figure 93
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RESULTS FROM THEORETICAL 
PREMISE/ UNIFYING IDEA RESEARCH

Through the gathering of information using the construc-
tivist approach, and the gathering of qualitative data and 
drawing conclusions based on correlational research, a 
process for identifying musical representations has been 
identifi ed. Using this process, music will be translated into 
architecture and implemented into a Music Education 
and Performance Center as well as other music facilities in 
the future. These fi ndings will make music education spac-
es more exciting, inviting, and open to all different styles 
of music and encourage students to interact not only with 
music and their instruments, but also with each other. 

The ability to play an instrument has many benefi ting 
factors. Playing an instrument improves executive func-
tioning, which is a person’s ability to make good choices, 
balance multiple tasks, make plans, regulate behaviors, 
solve problems, retain information and adjust to changing 
mental demands. It also improves memory and reading 
skills due to increased connections between the left and 
right hemispheres of the brain musicians have in compar-
ison to non-musicians. It increases resilience to stress and 
depression as well as strengthens one’s bond with others 
due to the amount of collaboration required in musical 
ensembles (Rampton, 2017).  All these elements are life-
long skills that not only improve student’s academic and 
social success, but also prepare them for life after school 
and workplace success. The intent of this project is to be a 
fresh and new addition to previous attempts at represent-
ing music in architecture and introduce new correlational 
methods and research to this fi eld of practice in hope that 
designers in the future will reference this work and imple-
ment the fi ndings into their own designs. Above the inten-
tion of this project to impact the future of the design of 
music facilities, the research and work done in this project 
is for the benefi t of current and future music students to 
encourage them to continue in their studies.

Philosophical Framework

Theoretical Framework
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To determine how to represent music in architecture, cor-
relational research was implemented. Determining which 
representations were better than others was based on 
which representations created had the strongest correla-
tion between each musical element and what each mu-
sical element embodies. For example, musical intervals 
are the relationship of two different notes on the staff lines 
that when played together create a blend of two different 
pitches. The basis behind intervals is their proportional rela-
tionship between each other. Two of the same notes played 
at the same time are in unison, equivalent to a 1:1 ratio. Two 
of the same note but played at different pitches are called 
octaves and are equivalent to a 2:1 ratio. The other two 
most common and easy to identify intervals are the perfect 
5th and perfect 4th intervals equivalent to a 3:2 and a 4:3 
ratio. These proportions can be translated into architecture. 
Designers use proportions in many elements of their designs 
including the size of a room, the proportion of ceiling or 
fl oor tiles, the amount of natural light in a space, etc.  Using 
this background knowledge of intervals and applying the 
aspect of ratios to representations, the use of correlational 
methods will identify which of the created representations 
are the strongest. 

The process of identifying which terms and factors will be 
used to defi ne each musical element and therefore be 
used in identifying correlational factors has been done 
through the research of precedent studies on ArchDaily as 
well as through case studies analyzed in the text Architec-
ture as a Translation of Music. 

Furthermore, precedent studies will also be a strategy used 
in this project as an example of the process previous design-
ers have used to represent music in architecture. They will 
also be used as an example of program elements, spatial 
relationships as well as acoustical environments.

To begin, seven musical elements were identifi ed as being 
essential to music: pitch, intervals, scales, melody, harmo-
ny, tempo and rhythm. Each of these terms were defi ned 
based on dictionary defi nitions, defi nitions found from musi-
cal references as well as previous experience of the author. 

Strategies
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Pitch is defi ned as “The quality of a sound governed by 
the rate of vibrations producing it; the degree of highness 
or lowness of a tone.” (Webster’s, 2018). When playing 
music, the goal is to play notes in tune and pitch is an im-
portant element of that goal. 

Intervals are defi ned as “a space between two things; a 
gap” (Webster’s, 2018). Intervals are the relationship be-
tween two notes and the space between them. Depend-
ing on the interval played, the space between those two 
notes will get larger or smaller, this creates a ratio. 

Scales are defi ned as “A set of musical notes, typically 
ordered in pitch.” (Webster’s, 2018). Scales move up and 
down the staff line based on the pitch being produced. 
They are usually played in a linear fashion that starts on a 
low pitch on one note, hits the same note but an octave 
higher, then ends on the same note it started on.

Melody is “a sequence of single notes that is musically sat-
isfying.” (Webster’s, 2018). This sequence of notes follows a 
musical line that typically evokes an emotional response 
and attracts the audience to the piece. 

1

2

3

4

Figure 94
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Harmony is “The combination of simultaneously sounded 
musical notes to produce chords and chord progressions 
having a pleasing effect.” (Webster’s, 2018). These chord 
progressions use intervals and scales to complement the 
melody and add depth and texture to a musical piece.

Rhythm is “a strong, regular, repeated pattern of move-
ment of sound.” (Webster’s, 2018). These repeated ele-
ments can be on the beat or off the beat, slow or fast, 
long or short. 

Dynamics are “The varying levels of volume of sound in 
different parts of a musical performance.” (Webster’s, 
2018). Dynamics range from very soft or ppp (pianississi-
mo) to very loud or fff (fortissimo). 

Tempo is “The speed at which a passage of music is or 
should be played.” (Webster’s, 2018). Tempo can be slow 
or fast, it can make a piece energetic or soothing, and it is 
something that the entire orchestra follows, it keeps every-
one together. 

5

6

7

Figure 95
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Once these elements were defi ned, two dimensional 
representations were created for each one based on their 
defi ning elements. This was the fi rst step taken in the pro-
cess of representing music in architecture. Each musical 
element had approximately fi fteen different representa-
tions, each one a manipulation and further discovery than 
the last, attempting to embody the musical element using 
line, point and shape. 

Using correlational methods, these representations were 
narrowed down. Based off the musical elements defi ning 
factors, a further study was done to each representation 
to determine which ones had the strongest correlation to 
the musical element. This was a careful process that put 
meaning and reasoning into each representation, thinking 
of it not only as a line on a page, but music on a page. 

After each musical element was paired with a two-dimen-
sional representation identifi ed with correlational methods, 
the representations needed to be translated into archi-
tectural elements in order to implement this study into an 
educational facility.  

Pitch as a 2D sketch 2D sketch analyzed

Pitch in a musical pieceCorrelation

Pitch as an architectural representation
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HISTORICAL, SOCIAL & CULTURAL 
CONTEXT

Music and architecture have infl uenced each other since 
the time of the Ancient Greeks. The relationship of propor-
tions to musical harmonies was fi rst discovered by Pythag-
oras. He related his musical and proportional theories to 
the unity of all things. This translated into the relationship 
of columns and building size as well as the relationship 
between their temples. They believed that by placing 
their temples in accordance with ratios created in musi-
cal harmonies, they would be closer to the heavens and 
therefore, the gods. 

Moving in to the Renaissance period, both music and 
architecture move through similar stages of tangible and 
intangible development in response to time. Both Baroque 
music and architecture feature elaborate ornamentation 
and evoke strong emotions. The Classical era represents 
both balance, elegance and simplicity in both music and 
architecture and the Romantic era can be described in 
both artistic methods as displaying passion and diversity. 

Throughout the next major architectural eras in history, 
the Modernist movement, Art Nouveau, Art Deco, and 
Post Modernism, the changes in both style of architectural 
design and musical composition align once again. Archi-
tecture taking on a more modern, simple, and futuristic 
characteristics and music using atonality, dissonance, 
minimalism as well as unconventional instruments.

Historical Context
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HISTORICAL T IMELINE

2 0 0 9

1 9 9 1

1 4 2 6

4 4 7  BC

Roman Parthenon
Ictinus & Callicrates | Athens, Greece

The Greeks were one of the fi rst to 
apply musical representation to ar-
chitecture. They believed there was a 
strong mathematical and geometric 
relationship between the two and they 
planned their buildings accordingly. 
The ancient Greeks planned the lo-
cation of their temples according the 
Pythagoras’s musical harmony ratios 
because he believed these ratios were 
heavenly and would bring them closer 
to the gods.

Duomo
Brunelleschi | Florence, Italy

The Duomo in Florence was designed 
using the same methods, the ratio of 
intervals. This architectural piece was 

then translated back in to music by 
Guillaume Dufay using the propor-

tions created in structure for the con-
secration of the Dome’s completion.

Stretto House
Steven Holl |Dallas, Texas

The design of this house was inspired 
by a piece by Bartok called Music for 
strings, Percussion and Celeste written 
in 1936. The piece is composed in 4 
parts and the house is made up of 4 
different segments each refl ecting 
their represented part with different 
materials, shapes, forms and structure. 

JS Bach Music Hall
Zaha Hadid | Manchester, UK

Hadid abstracted the music of Mo-
zart’s “Don Giovanni” and Jimi Hen-
drix’s “Purple Haze” using computer 
generated 3D modeling and para-

metric sculpting to create the acous-
tical shapes in the performance hall.

Figure 97
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In many school districts, the arts is one of the fi rst programs 
to be cut because it is seen as unnecessary and not prac-
tical for future careers. However heightened executive 
function is a cognitive process that enable people to 
quickly process and retain information, regulate behav-
iors, make good choices, solve problems, plan and adjust 
changing mental demands, all of which not only prepare 
student for academic success, but also workplace suc-
cess. Even with all the benefi ts to learning an instrument, 
students still drop out of music classes after 1 or 2 years 
because music is diffi cult to learn.

Oregon has the third lowest high school graduation rates 
in the United States. Only 73% of students fi nish high school 
and receive a diploma. While New Mexico and Nevada 
have lower graduation rates than Oregon, they both have 
reported a 2.5% in the past year while Oregon has a less 
than 1% increase. (Hammond 2017) Music education has 
the ability to increase academic success in students and 
therefore raising graduation rates and preparing students 
for a better future. The site for this project is located in 
Portland, Oregon, a city with 647,805 residents (US Census 
Bureau 2017). 

Music has been in existence for over 50,000 and has been 
an elemental part of every known culture both past and 
present (Wikipedia 2018). Music began with the playing of 
basic rhythmic patterns on the drum during religious cere-
monies in 4500 BCE. Music and musical instruments contin-
ued to be developed and created until the Greeks intro-
duced musical theory in 350 BCE. Pythagoras developed 
a key element of music theory, the octave scale and Aris-
totle wrote about music theory scientifi cally which in turn 
brought about the fi rst known method of music notation. 
This method of musical notation was brought to Western 
Europe in 521 CE allowing musicians to accurately notate 
their folksongs and hymnals. (Hollis 2017)

Social Trends

Social Context

Historical Narrative
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Most music created after the fall of Rome in 600 CE was 
commissioned by the church and the fi rst school of music in 
Europe, the Schola Cantarum, was opened by Pope Grego-
ry. This school was an educational facility for the papal choir 
whose purpose was to render music in the church. Music at 
that time was mainly monophonic, or music with only mel-
ody, no harmony or counter rhythms, or improvised based 
on melody, rhythm and poetry. This early form of music 
greatly infl uenced the development of music in the Christian 
Church (Wikipedia 2018). 
144 years after the Schola Cantarum was created, numer-
ous other choral schools opened including schools in Paris, 
Cologne, Fuda and Metz. These schools were break offs 
from the original Schola Cantarum and continued to devel-
op music in the church including the creation of the church 
“modes”, which would later be morphed into modern major 
and minor keys. (Hollis 2017)
In 1000 CE the musical theory was improved by Guido 
D’Arezzo through the addition of time signatures and 
solfege, which is the vocal note scale do, re, mi, fa, so, la, ti, 
do. At this time, secular music began developing separate 
from the church called “folk” music. 

In 1465, the Renaissance era began and with it came the 
invention of the printing press. This new invention allowed 
composers to print their compositions and disperse them 
easily while making a profi t. This new era brought about 
some of the most well-known musicians and composers and 
changed the rules of music signifi cantly. (Hollis 2017)
The Renaissance era brought about three major styles of 
music: Baroque, Classical and Romantic, each with their 
own defi ning factors. Baroque style was written with frills and 
decorative musical accents, sudden dynamic and tempo 
changes as well as plenty of emotional turns. Classical style 
as described by Sir Thomas Bown “…there is music wherev-
er there is harmony, order or proportion.” (Hollis 2017) This 
style of music is a structures and mathematical approach 
to music compositions, with the goal being the creation of 
“perfect” music. This concept lead to very restrictive and 
technical music that was strong, however lacked the emo-
tion created in Baroque style. The Romantic Style, which had 
no regard for classical rules and was packed with emotion 
and musical movement. 
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At this point, music was mainly taught on an apprentice, mas-
ter basis. A master of an instrument would take on an appren-
tice and teach them everything they knew about their craft. 
This method of music education is still used in private lessons 
however it has been adapted into other teaching methods as 
well. 

In the early 20th century, the teaching and learning of music 
became refi ned and widespread throughout all levels of edu-
cation. The methods of teaching music were divided into four 
different categories: the Orff Schulwerk Method, the Kodaly 
Method, The Suzuki Method and the Dacroze Method. The fi rst 
of these methods, the Orff Schulwerk Method, teaches young 
children music by engages their mind and body through a 
mix of singing, acting, dancing and a mix of percussion instru-
ments. This method is the most free and loose form of teach-
ing, emphasizing the integration of the different arts through 
stories, movement, play and drama. Music is taught through 
a natural progression of voice, body percussion and fi nally an 
instrument. The Koadaly Method emphasizes the start of music 
education at an early age, fi rst through voice learning pitch 
through hand movements and ear training then learning 
rhythm through syllables and fi nally into instrumental instruc-
tion. The Suzuki Method was introduced in Japan and brought 
to the United States in the 1960’s. This method approaches 
the learning of music and an instrument similar to learning a 
language, through listening, repetition, and memorization. 
Parents are highly utilized in this method through motivation, 
encouragement and support. The Dalcroze Method was de-
veloped by a Swiss educator to teach rhythm, structure and 
musical expression through movement and learning through 
multiple senses. This method begins with ear training and 
improvisation and is always paired with physical movement. 
(Estrella 2018)

Today, music is often introduced to students in middle school 
as a class requirement and after the fi rst year it is up to them 
(and their parents) as to whether or not they want to contin-
ue their instrumental studies. Universities also offer bachelor, 
masters, and doctorate degrees in music education as well as 
music performance.

“ I  cal l  architecture f rozen music”
-Johann Wolfgang von Goethe

LITER
A

TU
R

E R
EV

IEW

69

Remixing the Classroom by Randall Allsup is a book that argues 
for the open philosophy of music education. Allsup states that 
music education is on a downward sloping hill, that there is “Fear 
of the loss of the arts and humanities in the public school (we’re 
sorry, but there’s just no time) and now in the university (they ar-
en’t good for getting a job), and to the fear that no one will miss 
the music classroom when it’s gone?” (Allsup, 2016). In order to 
improve music education and make it more open and inviting for 
students and encourage people, schools, and universities to keep 
music around, it needs to be “remixed” and revitalized. The fol-
lowing literature review will discuss Allsup’s argument for a music 
education “learning Laboratory” as well as his ideas on the future 
of music education.

Allsup’s argument through this book is that music education must 
change, or it will slowly become more and more irrelevant as 
the generations continue. He states, as music education is cur-
rently, that it is up to the “masters” of music to determine what is 
acceptable in musicianship and what is not. But this concept of 
“musician” and “musicianship” must be adaptable and able to 
change, as they are not the same to each person, to each style 
of music, to each instrument, to each decade, etc. Music mas-
ter’s shouldn’t be able to deny a student an education because 
their way of learning or expressing music isn’t what the master 
deems ‘correct’.

Although Allsup makes a strong argument against the master/ ap-
prentice teaching method, it is a valid one. I believe the master/ 
apprentice learning style is one that, for some people, works well. 
All students learn differently and for some, this style of learning is 
best for them and that is one of the reasons I believe this method 
has been the dominant teaching and learning method for centu-
ries.  But this learning method is very rigid and in order to be more 
inclusive of different students and their abilities, needs to change. 
Allsup references Snoop Dog and encourages music educators to 
break away from the norm and allow students to “fl ip it and dip it 
and serve it” however they want to if that’s what speaks to them. 
There shouldn’t be a ‘Law’ of music, something everyone has to 
follow, it should be open to different interpretations. 

L ITERATURE REVIEW

The Future of Music Education

Title: Remixing the Classroom
Author: Randall Everett Allsup
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As Allsup describes, “the Laboratory is a place of patience 
and action, where knowledge is sent in arterial fashion into 
the world and back.”. It is a place where learning engages 
the traditional without worshiping the past and allows the 
inhabitants of the Laboratory to engage with music in their 
own unpredictable and creative ways. Allsup argues that 
there have been innovations and growth in other profes-
sions, however music education has stayed stagnant. The 
Laboratory environment would give students the ability to 
grow and expand further than they would in a traditional 
setting. Music is a free moving, playful form of art and should 
be taught as such. Allsup mentions Architects have long 
understood that the way we construct spaces affects and 
shapes the human relationships within. If this is the case, why 
not use architecture to “remix” the classroom, create Labo-
ratories, and improve music education. 

Allsup’s 21st century take on music education is refreshing. 
He uses a variety of analogies and metaphors to keep the 
text interesting and relatable. I agree with his take on learn-
ing Laboratories, that music learning environments shouldn’t 
be a top down hierarchy with master/ apprentice relation-
ships. They should be open to each student’s individual 
interpretation of how music speaks to them. In doing this, 
students are able to fi nd their own interest in music, not what 
someone tells them they must like about it. Allsup states “All 
professions and artistic traditions – if they are to remain open, 
generously shared, and expanding parts of society – must 
have the option of growing beyond what another genera-
tion has determined good or right”. This concept of learning 
from the past and growing from it is not a new one, howev-
er, this concept has not been applied to music education. 
This idea of learning Laboratories need not be only applied 
to newly built facilities. Older institutions can create these 
learning environments through their teaching methods and 
classroom layouts, things that appeal to a learner’s sense of 
exploration and freedom. Times have changed, education 
has changed, however the way students are taught an in-
strument have not. I believe Allsup’s argument is valid on this 
point, that there needs to be a change, or there will contin-
ue to be a drop in student’s interest in music education. 

Learning in Laboratories
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L ITERATURE REVIEW

Title: Architecture as a Translation of Music
Author: Elizabeth Martin

Architecture as a representation of music is, as Elizabeth Martin 
states, “a work in progress rather than a defi nitive and exhaus-
tive study.” There is no right answer, no wrong answer, but there 
are answers that are stronger than others. Throughout this text, 
Martin goes through the different steps of translating music to 
architecture, starting with the basics of notating music graphi-
cally, translating that to design, and then she reviews a variety 
of different case studies that have attempted to represent music 
in their design. Similar to the methodology of this thesis process, 
Martin uses correlational methods to connect music to design, 
design to architecture, and people to a space. 
Martin begins by describing an exercise students completed. 
They were each assigned to listen to a musical piece by Claude 
Clement then translate it into a three dimensional, abstract 
model. Each student had to develop their own language of 
musical translation to create the different pieces within the com-
position. As an architecture student, seeing this exercise is not far 
from something I could see being given to us as an assignment. 
It explores form in a more abstract way, taking a step back from 
literally creating walls and a room, but instead representing and 
abstracting a concept. Exercises like this one are valuable for 
designers, not only early in their education, but in their profes-
sional career as well. 

She then began to explain the “y-condition” of music + architec-
ture. “Although music + architecture have different phenomenal 
presences, the underlying organization of their respective formal 
structures and colloquialisms are similar.” Within this chapter of 
the book, she emphasizes the use of architectural translation of 
music as a design tool and the translation occurs through a kind 
of methodology used to connect the two elements. Similar to 
the methodology this thesis project is utilizing, Martin uses com-
parison and correlation to bring the architecture and music to-
gether. She then identifi ed the major components of minimalist 
music and their defi ning factors and began analyzing how these 
components can be translated into visual forms. A language of 
musical notation was created to consistently transform musical 
components to visual elements and then into building elements. 
The end result of this methodology was a building that was pure-
ly designed to represent each musical element holistically, not a 
conventional building type. 
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This methodology and process of translating music into ar-
chitecture is similar to that used in this research project. The 
method turned music into architecture and similar to the 
exercise done by the students. She abstracted a building, 
instead of making it a functional one. I believe this is an inter-
esting and explorative element of design that can be helpful 
when trying to brainstorm new ideas. While this is an extreme 
and very literal approach to translating the elements, there 
are elements of this study that can be utilized, however the 
end result of this thesis project will not be the same as Mar-
tin’s results. 

The fi nal portion of the text dove into case studies. With each 
one, she identifi ed the key takeaway as well as a detailed 
description of how musical translation was utilized in the 
design. One of the more unique case studies done in this 
section was one of a highway. “Traditionally, music is de-
fi ned by visual elements expressed through time. Freeway 
as Instrument explores the idea of music as defi ned by visu-
al elements expressed through time, specifi cally, shadows 
cast as the sun traverses the sky, a visual representation of a 
temporal experience-the cycle of the day”. The different el-
ements on the highway represent different musical elements 
and instruments. The rows of evergreen trees set the rhythm, 
similar to a cello in an orchestra. A series of masts attached 
to the roadside added harmonic overlays, like a viola. The 
remaining trees and fl owering plants are the melody, the fi rst 
violin. Suspended above the highway is a wavelike structure 
that represents the second violin, an instrument that follows 
and supports the fi rst violin. This case study is interesting in the 
way that the representative elements do not correlate math-
ematically with any of the musical elements, as Martin does 
in her representation, but instead represents the idea, feel 
and description of the musical element. While this method 
of correlation may not be as scientifi cally strong and set in 
stone as mathematical correlations, It is a more poetic and 
artistic correlation that if explained correctly, could be strong 
as well. Throughout this text, Martin drew many connections 
to music and architecture stating “In music as well as in ar-
chitecture form, rhythm, proportion and mathematics are of 
elementary importance.” 
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as well as “The conductor of an orchestra music through-
out analyze the parts of the score before coming to an 
understanding of it as a whole – as a synthesis of the indi-
vidual parts. The same can be said about an architect and 
design.” Throughout history, music and architecture have 
crossed paths on multiple occasions. Architecture attracts 
they eye while music attracts the ear, two of our strongest 
senses. The ability of architecture to represent music is a 
technical, yet creative and open art form that adds another 
layer to the design profession. 

Synesthesia by Richard E. Cytowic is a book published by 
the MIT press and is a part in their Essential Knowledge Series. 
This book aims to defi ne synesthesia as a medical condition 
and describe how synesthetes experience elements in life 
different from those who don’t have synesthesia. Pre-1970’s, 
synesthesia was said to be a bogus, made up condition and 
it wasn’t till the late 1970’s that psychologists and medical 
professionals started publishing articles and doing studies on 
synesthesia that is was accepted and identifi ed as a med-
ical condition. The following review will discuss associations 
among different dimensions and the most frequently occur-
ring correlations between synesthetes.

The idea of synesthesia has been an interest to people for 
centuries. While not everyone has a medically defi ned case 
of synesthesia, artists, musicians, movie makers and more 
have been taken with the possibilities of connections made 
between different dimensions. Cytowic used examples like 
Sir Arthur Bliss’s Color Symphony and Alexander Scriabin and 
his tone poem Prometheus which both feature a mute color 
organ projecting lights above and orchestra to tie music and 
color together. 

L ITERATURE REVIEW

Title: Synesthesia
Author: Richard E. Cytowic

Associations Among Dimensions

“Architecture represents the art  of design in a 
space; music,  the art  of design in t ime.”

-Elizabeth Martin
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While not an “offi cial” synesthetic reaction to a sound, the 
audience is still making a connection to the sounds being 
played and the colors being projected, as was the com-
poser’s intent. Georgia O’Keeffe had several paintings titled 
Music: Pink and Blue, in which she intended her paintings 
to represent music in shades of pink and blue. Walt Disney 
created the movie Fantasia on the idea of sight-to-sound 
correspondences. Sergei Eisenstein hand-colored fi lm frames 
to create an overall color wash that would refl ect the mood 
of a particular scene.

Cytowic is very critical of these correlations. He argues that 
these correspondences are not caused by medical condi-
tions and there is no scientifi c evidence that verifi es these 
representations are correct. Cytowic takes the approach of 
a psychologist in this book, unlike the artists and musicians 
mentioned previously. Cytowic states in his book regarding 
the artist Wassily Kandinsky and his representative paintings 
of music that “He failed, because…synesthetic pairings are 
idiosyncratic rather than universal.” (Cytowic, 2018). While 
Kandinsky’s representations may not be the same repre-
sentations other synesthetes see when they hear the same 
piece of music, it is still Kandinsky’s representations and he 
can’t fail if there is no right answers when it comes to repre-
senting different dimensions, only strong correlations.

There are 5 major clusters of synesthetic reactions. Language 
is the most common instigator of synesthetic experiences. 
For synesthetes, words and the sounds of different letters 
elicit different shapes, colors, textures, movement and even 
shimmering. Synesthetes describe, very specifi cally, what 
they are experiencing with details that surpass what non 
synesthetes would use to describe and experience. Oth-
er common color sequences are sensations of color in re-
sponse to ordered sequences especially over learned ones 
like alphabets, calendar months, numerals, and days of the 
week. Colored music is an occurrence in twenty percent of 
synesthetes and occurs when a color sensation is elicited by 
notes, chords, musical keys, instrumental timbre, rhythm and 
other musical features. 

Common Correlations
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Affective perceptions is a color experience paired with a felt 
emotion such as happiness or disgust. Nonvisual couplings 
are any sense or concept linked to a non-visual response, 
such as vision to smell or taste. The fi nal synesthetic cluster is 
special sequencing, or the three-dimensional rendering of 
any sequence. 

Colored music is the focus of investigation in this review. 
Synesthetes pair the sounds they hear in music with multiple 
alternate dimensions. Cytowic described two different cases 
of synesthesia in music, one from a young musician in Italy 
who experiences musical intervals as distinctive tastes. An-
other subject saw different shapes and colors whenever he 
listened to music, specifi cally electronic music. After review-
ing several different people, Cytowic was able to identify 
a common trend throughout most synesthetes. “High tones 
are always lighter than low ones…” and “Color intensity 
relates to emotional intensity.” (Cytowic, 2018). The musical 
elements synesthetes respond to are sounding pitch, pitch 
class, musical key, timbre, chords, melody, and volume. Cy-
towic is very descriptive in this section of the book. “Melodic 
intervals obey the law of regular correspondences, too, by 
mapping to bright-dark values: lighter stimuli are judged to 
go with ascending melodic intervals, and darker stimuli with 
descending ones. The wider the melodic interval, the more 
gradations of light and dark there are.” (Cytowic, 2018). 
Cytowic goes on to explain different people and the differ-
ent experiences they have with their case of synesthesia. The 
way synesthetes experience music is at a different level than 
non-synesthetes. .They experience music in ways other than 
by just sound, which is why it’s no surprise that many musi-
cians are synesthetes. While not everyone may, for example, 
hear the note C and think of the color green, there is a cer-
tain range of sound to visual pairing that non synesthetes to 
experience. The bouba/kiki effect was a study done in the 
mid 1900’s that gave participants two shapes, one curvy 
and one with sharp edges and played two different kinds of 
music, one that was softer, more legato, or smooth, and one 
that was louder and more staccato, or short. Nearly every-
one in the study linked the curvy shape with the smoother 
song and the sharp-edged shape with the short, loud song. 
This section of the book is fi lled mostly with facts, studies, and 
people’s personal experiences. It is very informative and 
contains interesting information. 
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PROJECT JUSTIF ICATION

Music education has the ability to impact students’ men-
tal capacity to learn, make decisions, express themselves 
and foster qualities that will prepare them for future ca-
reers. Through the gathering of qualitative data, I will fi nd 
a connection between music and design and discover 
how music can be represented architecturally. I will be in-
vestigating, the constructivist approach, alternative music 
teaching methods, synesthesia, as well as the connection 
between art, music, color and form. Using these sourc-
es and the information gathered, I will draw conclusions 
based on logic and precedent studies. Using inductive 
processes for creating knowledge, it can be argued that 
music rooms need to be revitalized and taken another 
look at; how that should be done and what specifi c de-
sign elements are needed to complete this task is still un-
known, but the end result will ideally be the improvement 
of music education and therefore, students’ academic 
success. 

Through scientifi c studies, a correlation has been shown 
between a student being able to play an instrument and 
heightened executive functions (Nadine Gaab, PhD). 
Executive functions are high level cognitive processes that 
enable people to quickly process and retain information, 
regulate behaviors, make good choices, solve problems, 
plan and adjust to changing mental demands. Further-
more, executive functions have been shown to be a bet-
ter predictor of academic success than IQ. Not only are 
executive functions heightened, but memory and reading 
skills are strengthened, stress and depression is decreased 
and playing an instrument strengthens bonds with others 
due to the collaboration utilized in ensembles (Rampton 
2017). 

My research project this semester will identify how archi-
tecture and design can represent music and how that 
will ultimately improve the way students learn music. This 
research will leave me with a ‘kit of parts’ that I can take 
and apply to my thesis project next semester and answer 
the question ‘how can design improve music education?’. 
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The hope for this research is for it to be of used by clients 
and fi rms designing educational music spaces, in whatev-
er typology that includes them. This research will be com-
plied in a research booklet as well as in a journal article 
and my classmates as well as my primary thesis advisor will 
be reviewing it. I will be using information from Kandinsky’s 
Concerning the Spiritual in Art, Remixing the Classroom 
by Randal Allsup, Synesthesia by Richard Cytowic as well 
as various other books, and articles. This research, when 
applied, will encourage and excite students within the 
space to continue their music education. The research 
I am doing involving the architectural representation of 
music will be explained using psychological and qualita-
tive principles.

I was introduced to the piano when I was in fi rst grade 
and was dead set on choosing the saxophone in sixth 
grade, but ended up picking the violin because the or-
chestra teacher seemed nice and all my friends chose the 
violin. After that orchestra teacher is no longer my teach-
er, and my friends all quit playing after a couple years, I 
continued to play through middle school, high school and 
now college. Being a part of orchestras throughout my 
schooling has made a difference in my life and even now 
as I’m interviewing for jobs, my ability to play an instrument 
has made me stand out among other applicants. 

At this stage in my education and professional develop-
ment, this is an opportunity to create my own project and 
research something I am interested in. I can apply all the 
tactics I have learned through my semesters in studios to 
the fi nal design of my project and learn new research tac-
tics and methodologies to apply to my research project 
as well as future careers. Thesis is more of an open book, 
allowing us to choose a topic of interest and create a 
project that we are passionate about. This open book also 
comes with more responsibility, however, and as graduate 
students it is expected that we are able to create our own 
project goals, program elements, performance criteria, 
etc.
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SITE ANALYSIS

Port land, Oregon
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CITY INFORMATION

Portland, Oregon Demographics and Land Information

Population: 639, 635

Land Area: 134.2 square miles
Elevation: 50 feet

Average Resident Age
36.7 years

Population Density Per 
Square Mile: 
4,762

Most Common Profes-
sional Industry: 
Professional, scientifi c & 
tech services

Average Household 
Income: $62,127

Average Per Capita 
Income:
$27,513

Average House Value: 
$395,100

Female 50.5 % Male 49.5%

Figure 98
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SITE INFORMATION

The Site

Maximum building set-
back: 10 feet

Maximum Building 
Coverage: 100% of the 
area

Landscaped Buffer 
Zone: 10 feet

Ground Floor Window 
Standards: 40% of 
ground fl oor must be 
transparent

75% of the ground 
fl oor must be at 
least 15 feet be-
tween the fl oor 
and the structure 
above.

Max FAR: 4 to 1

Base Height: 75 
feet

Step Down Height: 
45 feet

Minimum Building 
Setback: 10 feet

Zoning: CXdg - High density commercial zone

Figure 99
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ZONING

CXdg or high density commercial zone is intended for develop-
ment within Portland’s most urban and intense areas. The CX zone is 
programmed for intense development with high building coverage 
and large buildings placed close together. Development is intend-
ed to be pedestrian oriented with a strong emphasis on safe and 
attractive streetscapes as well as promote economic prosperity, 
healthy lifestyles, environmental health and support the local neigh-
borhood areas (Portland Zoning, 2018). 

The addition of a school to this site would not only support the near-
by areas, but it would promote the health and well being of the 
community by educating the young generations. With proper plan-
ning and landscaping as well as building placement, this school has 
the opportunity to create an inviting and accessible streetscape 
and outdoor public space. 

The CX zone allows the tallest buildings in the Portland zoning code 
in order to promote high density construction, however step down 
heights are also encouraged in some situations to create a buffer 
between downtown and nearby neighborhoods.

The SiteThe Site

CXdg

EXdeg

CM2d

CM2d

CM2d
RH

RH

RHR2

R2

CI2

CM1MU-D

IHg

OSdeg

OSdeg

CM2nq
R2.5

R5

EG2nq

IG1

EXd

Figure 100
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CLIMATE INFORMATION

2-5

5-7

7-10

10-15

Wind Speed in MPH

Calm: 13.6%
Avg Speed: 7.6 mph

Average tem-
perature: 54.5 
degrees

Annual low tem-
perature: 45.7 
degrees

Annual high 
temperature: 63.3 
degrees

Average an-
nual days of 
sunshine: 144 
days

Average annu-
al rainfall: 35.98 
inches

Average an-
nual snowfall: 4 
inches

15-20

20+

N

N-E

6.4

5.1

3.9

2.6

1.3

E

S-E

S

S-W

W

N-W

Figure 101
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Winter winds: January

Summer winds: July Fall winds: October

Spring winds: April
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Portland has warm, short, dry and mostly clear summers and long, 
cold, wet and overcast winters. Temperatures average from 36 
degrees to 84 degrees throughout the year and rarely dip below 
26 degrees and rarely rise above 95 degrees. Most people visit 
Portland between early July and late August due to the dry, warm 
weather that time of the year usually has. The warm season lasts 
for about  2.9 months with an average temperature usually reach-
ing about 76 degrees while the cool season lasts about 3.2 months 
and the average temperature typically around 45 degrees. Clouds  
cover Portland for 8.1 months of the year with a wet season lasting 
6.2 months, making Portland live up to their “always raining” stereo-
type. Wind in Portland is on average, fairly mild, with windier days 
in the winter months reaching 6.3 miles per hour. 

Although Portland has a more rainy and cloudy days than other 
parts of the country, it does not have severe heat and cold weath-
er changes. The low wind speeds and mild temperatures mean 
achieving a sustainable building with passive heating and cooling 
is a more practical goal. 

Figure 102



84

THE RIVER

W
ILA

M
E T T E  R I V

E R

The Site

River

Willamette RiverGround Water

The Site
30’

10’

  0’

N

Figure 104

Figure 103

8585

View on Tilikum Crossing to the N of the site

View across the river to the E of the site

View of the site from the river

This site is adjacent to the river 
with approximately 200 feet of 
river front. Due to the proximity to 
the water, however, the distance 
to ground water is only 10’ and 
the site is raised 20’ from the river 
level. Although Portland is built 
along the river, according to the 
City of Portland, nearly all of their 
drinking water comes from a wa-
tershed 30 miles east of Portland

The Willamette River is a tribu-
tary of the Columbia river that 
stretches for 187 miles and cre-
ates the Willamette Valley, which 
contains two-thirds of Oregon’s 
population. On Oregon’s Depart-
ment of Environmental Quality 
water quality scale, the water 
quality in the Portland area 
scores fair at an 85 on a scale 
of 60 - 100. A signifi cant effort 
was made by governor Tom 
McCall to reduce the pollutants 
in the river, however even with 
increased efforts, there are still 
remnants of the industrial waste 
left from the early 1900s.

Due to the volume of seasonal 
precipitation this area receives, 
fl ooding has been an issue. Af-
ter a major fl ood in 1948, the 
river was highly engineered with 
dams and watersheds to reduce 
the chance of future fl ooding. 
Although there have been in-
stances of fl ooding after the con-
struction, fl ooding in the Portland 
area has reduced signifi cantly, 
leaving the site with a very low 
chance of future fl ooding.

Figure 105
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Trees to the W of the site

View of the site

View of the river bank to the E

To the south of the site, across 
the street, there is a heavy tree 
line that creates a barrier be-
tween this area and the high-
way. These are large, mature 
trees that add to the attractive-
ness of the nearby streetscape 
and not only provide a visual 
barrier from the highway, but a 
noise barrier as well. 

Currently, the site is barren, a 
blank slate. There are no trees, 
hardly even grass. Site zoning re-
quires greenery and landscaping 
to make the streetscape more 
inviting, so that will be an import-
ant element of the design. Trees 
are an important, and abundant 
image of the city of Portland. 
Forest Park, located just 5 miles 
north of the site, is one of the 
country’s largest urban forest re-
serves covering over 5,100 acres.  

Across the Willamette River on 
the eastern river bank, there 
are quite a bit of trees dotted 
around the industrial area that 
frames a view of Mount Hood in 
the distance. Greenery provides 
shade, breaks up the built envi-
ronment, and is benefi cial to the 
environment and would be a 
welcome addition to the site.

Figure 108
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View to the North of the site.

View of Tilikum Bridge

View of the intersection to the NW of the site

This area of Portland is a up and 
coming area just south of down-
town. One of the large focuses 
written in the zoning code here 
is to make streets attractive and 
accessible to pedestrians. Along 
the street just to the west of the 
site on the Tilikum crossing, there 
are designated bike and pedes-
trian lanes running along the side 
of the road and light rail lines.

The differentiation between the 
bike, pedestrian, vehicle and 
light rail lanes make the circula-
tion space more welcoming and 
accessible for all people. The 
circulation is organized with fast-
er  circulation to the left, starting 
with vehicles, and slower circu-
lation to the right, ending with 
pedestrians.

This separation encourages all 
different types of activity by 
providing a safe environment. 
Portland is nicknamed “Bike 
Town”, so providing adequate 
bike paths is important, but pro-
viding quality light rail systems 
and accessible pedestrian lanes 
encourages their usage. The dif-
ferentiations between circulation 
lanes as well as the surrounding 
infrastructure adds to the attrac-
tiveness of the streetscape. The 
zoning in this area also encour-
ages quality and innovative de-
sign that has been applied to the 
new construction in this area.

Figure 111
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Neighborhoods to the SW of the site

Tram and development to the S of the site

View to the SE of the site looking off Tilikum 
Crossing

The close proximity of this site to 
large, family neighborhood sup-
ports the need for a music edu-
cation and performance facility. 
The close distance would make it 
a more appealing to parent driv-
ers and the nearby public transit 
as well and safe bike/ walk lanes 
make it easy for older students to 
walk to the facility.

Just to the south of the site is a 
the Oregon Health and Science 
University campus, located both 
on the river and on the top of 
the hill accessible by sky tram. 
From this view, the development 
along the river further south of 
the site can be seen. This new 
development is very modern, 
with mostly metal and curtain 
wall glass used as materials.

The site’s close proximity to the 
river not only provides great 
views, but also allows the build-
ing to be seen from Portland’s 
eastern river banks and the over 
12 bridges that cross the Willa-
mette within the city limits.

Figure 113
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A: View to the West

B: View to the South East

C: View to the East

D: View to the  North

The views from the different 
angles on this site provide quite 
the variety of scenery. To the 
West, the newly developed high 
rise educational, residential and 
commercial buildings are visi-
ble. To the South East, The Ross 
Island Bridge and Ross Island can 
be seen. To the East, the indus-
trial factories as well as a gor-
geous view of Mount Hood can 
be seen from the shore. To the 
North, the Tilikum Bridge crossing 
and then Oregon Health Science 
Building are visible.

This area of Portland has large 
variances in typography. The resi-
dential area and highway to the 
West are signifi cantly higher than 
the high rise development along 
the river to the East. This differ-
ence in elevation allows large, 
tall buildings to be constructed 
without the risk of blocking sun-
light to the shorter homes. This 
also helps to create a physical 
separation between the busy 
commercial and quiet residential 
areas of the city. 

The location of this site allows for 
maximum Eastern sun exposure, 
and because the building direct-
ly to the South of the site is only 
two stories, the new facility will 
be exposed to Southern sun as 
well.

Figure 116
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TOPOGRAPHY

Steep 
slope

Shallow 
slope Flat

Steep 
slope

The buildable area of this site is nearly completely fl at with a 3-4% slope according 
to Auto Desk’s Infraworks program, with a slight slope up to the western borders and 
a light downward slope towards the river on the eastern side. The fl at, even site is 
ideal for building, and although there is signifi cant sloping towards the west, the 
sloping begins past the site boundary. The fl at leveling creates minimal climate vari-
ations. This steep sloping to the west elevates the highway and creates a noise and 
physical barrier between the pedestrian area below. This fl at slope was most likely 
created by developers in the past century as they started developing this area of 
Portland.

N
Figure 117
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SOILS

SITE CHARACTER

Powellsilt loam                             37%
Salem gravelly fi ne                     32%
     sandy loam            
Willamette loam                       24.5%
Cascade silt loam                      6.5%
Engineering Classifi cation         GM

The soils in this area of the coun-
try have all developed under an 
abundant supply of moisture and 
fairly high temperatures. Because 
of the temperatures in this area, 
the soils rarely freeze. The surface 
soils are relatively light in color 
and texture compared to the soils 
below. The site has recently been 
infi lled and leveled in prepara-
tion for future development. The 
engineering classifi cation of silty 
gravel means the site is well grad-
ed retains slightly more moisture 
than other soils. This will need to be 
taken into account during design 
work.

The site itself is a completely blank 
slate and lacks character. The area 
surrounding the site is full of char-
acter however. Being one of the 
newly developed areas in Portland, 
it is full of innovative architecture, 
large, trees, welcoming pedestrian 
and cyclist paths and easily acces-
sible public transit. New infrastruc-
ture built on this site should use the 
same vernacular of modern mate-
rials used on other building in this 
area and the landscaping on the 
site should interact with the public 
and the sidewalk.

Dirt pile currently located on the south 
side of the site

Figure 118
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PERFORMANCE CRITERIA

A large portion of this project is representing music in architec-
ture. To determine if these representations were done correct-
ly, correlational methods will be utilized. Each musical element 
was identifi ed along with its defi ning factors. After this was 
completed, hand sketched visual representations were cre-
ated and the strongest translations were chosen and devel-
oped further based on the correlational strength between the 
two-dimensional drawing and the musical element. A similar 
process was used in the translation of the two-dimensional rep-
resentations and the architectural elements. The strongest of 
the hand sketched representations were then linked to archi-
tectural elements, again based on the musical elements de-
fi ning factors and the visuals created in the sketches. The fi nal 
step in this investigation was creating three dimensional archi-
tectural spaces using Revit using the representation of music. 
Each of these spaces will have different combinations of musi-
cal elements represented. After this process is completed and 
the representations still have strong correlating factors with the 
musical elements and their defi ning factors, this investigation is 
successful. 

Because this building is intended for musical performance 
and creation, acoustical soundness is important. While the 
shape and architectural elements in a space will be largely in-
fl uenced by the representation of music, acoustics will need to 
play a part in the design of a room as well, particularly in large 
ensemble rehearsal space, practice rooms, recording spac-
es, recital and performance halls. Acoustical quality will be 
measured using computer programming that allows the user 
to listen to the acoustics in their own digital building model. 
Changes can be made according to the sound quality heard 
in this recording, making sure there is a balance between the 
strings, brass, percussion, wind and bass sound. Once these 
elements have been balanced acoustically in the space and 
the computer program has verifi ed it, the acoustical spaces 
can be implemented in the fi nal design. 

The fi nal criteria being measured in this project is the space’s 
ability to improve the way students learn music. This is diffi cult 
to measure, not all students learn the same way, and people 
experience spaces in a slightly different way, however, previ-
ous research and studies have shown that the space students 
learn in does affect the way they learn. 
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By creating spaces that are open, interactive, inviting and 
exciting for students, this design aims to inspire students to 
engage with music and provide them will all the resources to 
do so. The architectural representation of music in a space will 
assist students in their learning, understanding, and retention 
of musical elements by providing a constant, and literally built 
in, reminder. While this learning aid will be blended into the 
building, it is similar to posters teachers post in their classrooms 
reminding students math students of their mathematical func-
tions, or English students proper grammar. The biggest factor 
in this performance criteria that will determine the success of 
students learning if this space is the successful representation 
of music. As previously discussed, the process of representing 
music in architecture is measurable using correlational meth-
ods, so although the ability of the created spaces to improve 
music education can’t be directly measured in this research, 
the roots of the learning process can be. 

The majority of the programmed area in this facility will be 
dedicated to educational spaces, with second priority going 
to performance spaces. Staff and waiting spaces as well as 
break rooms, cafeterias and mechanical spaces take a lower 
priority. This space is primarily for the students to allow them 
to explore music on their own terms. The above chart shows 
each space in the program and approximately how many 
square feet that space will take up in the building. The 70,000 
SF building size was determined based off precedent studies 
of K-12 education facilities and music performance centers. 

S pace

Total 70,000 SF 100%

Square Feet (SF) Percentage (%)
Ensemble practice spaces
Practice / lesson rooms 
Classroom
Performance hall
Recital hall
Interactive music space
Labs
Waiting spaces
Lobby
Circulation
Bathrooms
Break rooms
Cafeteria
Staff spaces
Mechanical

8,400
4,200
4,200
5,600
3,500
3,500
3,500
2,800
3,500 
10,500 
5,600
2,100
3,500
2,100
7,000 SF

12%
6%
6%
8%
5%
5%
5%
4%
5%
15%
8%
3%
5%
2%
10%SP
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The remaining two diagrams lay out room adjacencies 
for future design consideration. The interaction matrix and 
net was created based off precedent study research 
as well as architectural planning concepts and building 
code guidelines, such as mechanical room and bathroom 
placements.
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SPACE INTERACTION NET
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The ability to play an instrument has been proven through numerous 
studies to improve executive functions and set students up for academ-
ic and future workplace success, however many students fi nd music 
diffi cult to understand and drop out of something that benefi ts them in 
the long run.

Revamping and purposefully designing a music education and perfor-
mance center has the opportunity to improve music education and 
help students understand music. This facility provides students with the 
resources to learn through group and individual instruction, while having 
the space to practice, compose, record and perform. By turning ba-
sic musical elements into architectural elements, the spaces within this 
facility enhance the interest, excitement, synesthetic experience and 
interaction with fellow students while helping them learn.

Through the representation of music in architecture using space, light. 
color, sound, structure, elevation and form, this music performance and 
education center encourages student learning and fosters their growth.

D
ESIG

N
 P

R
O

C
ESS

103

The design of the site start-
ed with both site develop-
ment and spacial plan-
ning. Based off research 
completed previously, 
room adjacencies were 
already determined and 
this could be applied to 
a fl oor bubble diagram. 
From that point, the dia-
gram could be applied to 
the site and further ex-
plored with the surround-
ing streetscape.

DESIGN PROCESS
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Once a preliminary fl oor 
plan was developed, a 
form was needed. At this 
point, the representation 
of each musical element 
started to become rele-
vant, especially with the 
visibility of melody in the 
form of the building that 
was visible not only in 
plan, but from the exterior 
of the building. Different 
ways of representation 
were explored until the 
design of the curvy roof 
was settled on.

DESIGN PROCESS
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When it came to designing the site, it was 
quickly discovered that the area required for 
the program of the building was much low-
er than the area of the entire site, so the site 
was split into different sections. In the North 
West corner of the site along the street, a 
food hall was created for the use of not only 
people using the music education and per-
formance center, but also pedestrians on the 
street and people in the surrounding offi ce 
buildings. The building is located in the mid-
dle of the site, with the entrance to the right 
of the tram stop along Tillikum Crossing. 

The riverside park is a popular attraction to 
both residents and visitors of Portland, and 
because this area is a new development, it 
can be assumed that there is a future plan to 
extend the park to this site. This assumption is 
taken into account with an extension of the 
park shown on the East side along the river. 
The remainder of the site contains a public 
plaza with interactive landscape elements 
and movable seating.

THE SITE
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FLOOR PLANS
Ground Level - Parking

106

Bike 
Parking

Elevator

Parking 
Entrance

Stairs to 
Lobby

Stairs to 
Plaza

Underground 
Parking

107

Education

Commercial

Performance

Service

UP

DN

PF

DN

N

Mechanical

Student 
Commons

Ensemble Rehearsal
Space - Small

Instrument 
Storage

Main 
Office

Ticket  
Booth

Main Lobby

Stage Storage

Stage Storage

Stage

Concert 
Hall

Patio

Recital 
Hall

Pit

Coffee 
Shop

Ensemble Rehearsal
Space - Medium Ensemble Rehearsal

Space - Large

Main 
Entry

N

Stage Storage

Stage Storage

Stage

Pit

Mechanical

FLOOR PLANS
Level 1



108

FLOOR PLANS
Level 2
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MELODY
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TEMPO

DYNAMICS

PITCH

Representing musical 
elements in architecture:
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6
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MELODY

Melodic Line :
 - Organic, wavy roof covering musical performance spaces  
            (Concert hall, Recital hall, Rehearsal spaces)

Tempo

Pitch

Melody
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Melodic Intervals (1 = 30’)  :
 - 6:5 | Minor 3rd
 - 4:3 | Perfect 4th
 - 2:1  | Octave

Harmonic Intervals (1 = 15’) :
 - 5:4 | Major 3rd
 - 4:3 | Perfect 4th
 - 3:2 | Perfect 5th
 - 2:1  | Octave

1:1
Unison

2:1
Octave

3:2
Perfect 5th

4:3
Perfect 4th

4:3
Perfect 4th

6:5
Minor 3rd

5:4
Major 3rd

1 1

1 2

3

3

4

2

OctaveUnison Perfect 5th Perfect 4th

INTERVALS
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RHYTHM
Rhythm
 Represented by the punched openings 
           in the front massing facades

1 2 3 4 5

Tempo

Rhythm = The space between the tempo
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Pitch
 Represented by the varying roof heights in both 
           the front masses as well as the performance spaces

70’

40’
43’

50’ 7’
8’

9’
10’

PITCH
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DYNAMICS

Dynamics
 Represented by the change in elevation between the public 
           and student space on both the first and second floors
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Tempo
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 - Extends into the 
   structural grid

1

2

3

4

5

6

7

8

9

10

1

A

B

C

D

2 3 4 5

slowfast

TEMPO

121



A
P

P
EN

D
IX

122

Allsup, R. E. (2016). Remixing the classroom: Toward an open philosophy  
 of music education. Bloomington and Indianapolis: Indiana Uni 
 versity Press.

Background. (n.d.). Retrieved from http://archimusic.info/archimusicre 
 pository/background/

Bureau of Revenue and Financial Services, Portland Bureau of Transpor 
 tation, & Portland Water Bureau. (n.d.). The City of Portland. Re 
 trieved December 13, 2018, from https://www.portlandoregon. 
 gov/

Cytowic, R. E. (2018). Synesthesia. Cambridge, MA: The MIT Press.

Data, U. C. (n.d.). Temperature - Precipitation - Sunshine - Snowfall.   
 Retrieved December 10, 2018, from https://www.usclimatedata. 
 com/climate/portland/oregon/united-states/usor0275

Does Playing a Musical Instrument Make You Smarter? (n.d.). Re  
 trieved from https://www.psychologytoday.com/us/blogthe-ath 
 letes-way/201406/does-playing-musical-instrument-make-you- 
 smarter

Estrella, E. (n.d.). How Can the Orff, Kodaly, Suzuki, or Dalcroze Help  
 Teach Kids Music? Retrieved from https://www.thoughtco.com/ 
 major-methods-of-teaching-music-to-kids-2456776

Frearson, A. (2015, May 08). Chetham’s Music School by Stephenson:  
 ISA Studio. Retrieved October 10, 2018, from https://www.de  
 zeen.com/2013/07/02/chethams-music-school-by-stephenson- 
 isa-studio/

Hammond, B. (2017, December 05). Oregon’s graduation rate remains  
 third-worst in nation. Retrieved from https://www.oregonlive.  
 com/education/index.ssf/2017/12/oregons_graduation_rate_re 
 main.html

Hernández, D., Caballero, P., Belogolovsky, V., Walsh, N. P., Vial, M.,  
 Tapia, D., . . . Chen, C. (2018, October 10). Broadcasting Archi 
 tecture Worldwide. Retrieved from https://www.archdaily.com/

Herzmann, D. (n.d.). IEM :: Site Wind Roses. Retrieved December 13,  
 2018, from http://mesonet.agron.iastate.edu/sites/windrose.pht 
 ml?network=WI_ASOS&station=CWA
  
Kandinsky, W. (1977). Concerning the spiritual in art. New York: Dover  
 Publications.

REFERENCES
A

P
P

EN
D

IX

123

Abdurachmanov, B. (2017, February 13). Can Playing Violin Make You  
 Better at Math? Retrieved from http://thelearningmind.com/mu 
 sic-and-the-brain

David Gn Photography. (2017, August 26). Portland Oregon Downtown  
 Cityscape in the Fall [Photograph found in Portland, Oregon]. In  
 Getty Images (Ed.). Retrieved from https://www.tripsavvy.com/ 
 top-portland-attractions-2742901

Delimont, D. (n.d.). View of downtown with waterfront park [Photgraph].  
 https://www.tripsavvy.com/portland-shopping-streets-2743348

Noda, H. (n.d.). The Toho Gakuen School of Music [Photograph found in  
 Toyko]. Retrieved from https://www.metalocus.es/en/news/toho- 
 gkuen-school-music-nikken-sekkei

Paniczko, P. (n.d.). Harpa Concert Hall and Conference Center [Pho 
 tograph found in Reykjavik]. Retrieved from https://www.fl ickr. 
 com/photos/dwape/8721068812/in/photostream/ (Originally  
 photographed 2013, April 13)

PNG-Studio. (n.d.). Burnside Bridge [Photograph found in Portland,   
 Orergon]. Retrieved July, 2012, from https://www.lonelyplanet. 
 com/upapacifi c-northwest/portland/travel-tips-and-articles/  
 top-10-reasons-to-visit-portland-oregon/40625c8c-8a11-5710-  
 a052-1479d277ee2a

Watson, S. L. (n.d.). [Photograph]. Split, Croatia. (Originally photo  
 graphed 2018, April)

Natural Resources Conservation Service. (n.d.). Retrieved December 11,  
 2018, from https://www.nrcs.usda.gov/wps/portal/nrcs/surveylist/ 
 soils/survey/state/?stateId=OR

Martin, E. (1994). Architecture as a translation of music. New York: Princ 
 eton Architectural Press.

Portland, Oregon. (n.d.). Retrieved December 10, 2018, from http://  
 www.city-data.com/city/Portland-Oregon.html
  
Portland, Oregon Population 2018. (n.d.). Retrieved from http://world 
 populationreview.com/us-cities/portland-population/

The Schola Cantorum of Rome. (2018, September 05). Retrieved from  
 https://en.wikipedia.org/wiki/The_Schola_Cantorum_of_Rome

IMAGE CITATIONS



A
P

P
EN

D
IX

124

11st Yearst Year

33rd Yearrd Year

22ndnd YearYear

Fall 2014
Environmental Design | Heather Fischer

Metaphor & Movement
Visual representation of playing a violin

Fall 2015
Studio | Joan Vorderbruggen

Tea House | Moorhead, MN
Designing for a site with purposeful design

Spring 2016 
Studio | Ron Ramsey

Montessori School | Fargo, ND
Design of an alternative early education facility

Passive Dwelling |Cripple Creek, CO
500 SF dwelling utilizing passive principles

Fall 2016
Studio | Paul Gleye

Wellness & Empowerment Center | Fargo, ND
Community center for local refugees

North Dakota Culinary Institute | Fargo, ND
Renovation and addition of a future culinary school
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44th Yearth Year

55th Yearth Year

Spring 2017
Studio | Regin Schwaen

Science Museum | Fargo, ND
Design of a museum along the Fargo dike

Home for the 21st Century |Fargo, ND
A modern, concrete home in a historic neighborhood

Fall 2017
Studio | Bakr Aly Ahmed

High Rise| San Francisco, CA
30 story comprehensive design of a hotel and 
Apartment building in downtown San Francisco

Spring 2018
Urban Design Studio Abroad | Paul Gleye

City Block Redevelopment | Brussels, Belgium
The redesign and planning of an underutilized block 
in a low income neighborhood in Brussels

Fall 2018
Studio | Ganapathy Mahalingam

Research Design Studio
Research of a design question related to the thesis proposal

Spring 2019
Studio | Ganapathy Mahalingam

Thesis Design Studio
Final application of thesis research to a design
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Makayla has had a passion for music since 
she started playing the piano in fi rst grade. 
In 6th grade she picked up the violin and it 
has played a major role in her life for the past 
twelve years. She is currently a member of the 
NDSU Symphony Orchestra and was Concert 
Master Fall of 2017.

This project will be a combination of the two 
biggest elements in Makayla’s life, music and 
architecture.

“Design has the ability to do so many 
things, but one of the things I love the 
most about it is the way it can make 
people happy. Through my educa-
tion at NDSU I have been able to ex-
plore and create a variety of spaces. 
Throughout my designs, I strive to cre-
ate buildings that engage and excite 
users and I look forward to continuing 
this into my future career.” 
- Makayla Lakeman

A B O U T  T H E  A U T H O R
Makayla Lakeman
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makayla@lakeman.org

763-647-0177

http://makayla87.wix
site.com/makaylaarch

11880 London St. NE
Blaine, MN
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