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This thesis demonstrates the connection 
between how children and adults learn 
about science, as well as the connection 
between science and technology in modern 
building design. By looking at the scientific 
advancements of buildings, the building itself 
becomes a tool for teaching, giving visitors a 
hands on experience of the connection between 
science and everyday life. This will help visitors 
learn about scientific strategies and give them 
a better understanding of the environment 
in which they live. Science is something that 
has an effect on everyone in the world; from 
growing food, producing electricity, to living 
a healthy lifestyle. Everything is connected 
by some type of scientific advancement or 
discovery. 

- Thesis Abstract -
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- The Narrative  -
  Can a building become a part of the displays in a science museum, and 
influence the learning that occurs there? What can be done to educate people 
about the scientific advancements of buildings and the technologies that 
support them? These are the two main questions that i am going to answer 
through the design process of a science museum and learning center in Fargo, 
ND. I have always enjoyed science and the natural environment, and want to try 
and merge these two ideas into a building to show how buildings use the natural 
environment to create energy for lighting, heat and cool the building, and 
reuse water by using it efficiently. It is for these reasons that i decided to design 
a science museum, guided by the standards of the United States Green Building 
Council’s LEED rating system. By implementing these standards through science 
and technology design solutions, the building will work with the environment 
and lessen it’s impact on the surrounding natural area. 
 I chose a site in the Fargo-Moorhead area. I was thinking about the size 
of the two cities and realized that the closest science museum is in the St. Paul 
area(the Science Museum of Minnesota). Fargo is continuing to grow and this 
science museum and learning center will help educate children and members of 
the community about science and technology that is used in the everyday life. 
Educating everyone in the community is something that will help the community 
to thrive and continue the growth of the Fargo, West Fargo, and Moorhead 

Communities. While trying to decide on a specific site in the Fargo area, i was 
thinking about a location that had something for families to go to already. 
Looking at the area around the Red River Valley Zoo, i feel that designing in 
the general vicinity of the zoo would be a good opportunity to help attract 
more people to the area. By designing a new state of the art learning center for 
the site, i could create a learning space that will be in close proximity to the 
already existing zoo.
 My design will teach about science and how it can relate to everyday life. 
Science is behind everything that we have done in the past and are doing for 
the future. I want my building to show that progression and evolution of ideas 
and technologies. Science is constantly changing and ideas are evolving. I want 
the spaces in and around the building to change and evolve for the different 
uses that the building has and can be used for more than just learning. The 
building will be someplace that the community can use for a variety of different 
occasions; prom, birthdays, or any other type of gathering and meetings. 
 One of the questions I proposed is about how people learn and react to 
spaces in a building. I am going to explore how buildings can create spaces that 
help people learn about science, and create gathering spaces that are flexible 
and can change depending on the event that is taking place in the space. The 
building will also be a tool for learning about the natural systems in the 
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environment, and how they are used in sustainable design strategies. A couple 
of sustainable design strategies that i would like to incorporate into my design 
include; a living machine, which recycles water for the building; and solar gain, 
which uses the sun to heat, cool, and produce energy for the building. Another 
strategy is how the building is located on the site and where the entrances and 
main areas are located. These are just a few strategies that will be used to help 
in the design process. 
 The other question that I asked was, how can a building show the 
advancements in the technologies that buildings use today? To show this, 
the building will be designed in a way that the visitors can see how buildings 
work, and what technologies are used. I want to educate the community about 
stainability, and what it entails, so they can also use these strategies in their 
own homes. 

- The Narrative Cont. -
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 The typology for this 
thesis, a science museum and 
learning center, will function 
as an educational building and 
community gathering space. 
These two typologies will work 
together to create a space 
where the two typologies flow 
together seamlessly. 

- The Project Typology -
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- Typological Research -
- Natural History Museum of Utah - 2011

Salt Lake City, UT
 Ennead Architects

 This 153,000 square foot natural history 
muesum is built into the foothills of the Wassatch 
Mountian Range and is situated on a 17 acre site 
on the edge of the University of Utah campus. The 
shape and form of the building was designed to 
resemble the surrounding landscape. The building is 
designed in a way that the floor plans step back and 
hug the hill behind it. The spaces in the building 
include classrooms, exhibition display and storage 
space, research facilities, administrative areas, and 
support spaces.  (Ennead Architects)

“Utah is very much about the 
land and its unusual landscapes. 
But it’s not just about the land 

-- it’s about how the people 
have engaged the land over the 

millennium. We began to the 
shape and modify the building 

accordingly.” (The Design Team)

- Todd Schliemann, 
Ennead Architects

- Image 1 | Exterior -
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- Natural History Museum of Utah -
 A variety of design aspects attracted me 
to this building as a case study for my thesis. The 
first thing that i found interesting is the way the 
building resembles the mountains and area around 
it. It creates a modern, abstract feel of what a 
mountain should, and could look like from the 
inside and outside. The way that this is achieved is 
by the abstract walls in the spaces. 
 Another aspect that i found exciting was the 
site location and how the building is integrated 
into the site. The building site itself is located 
right on the edge of the city and the natural 
environment. The levels of the building are 
designed in a way that they step up the mountain 
giving the building this layered look and feel. 
(Natural History Museum of Utah)
 I also think that they handled the spatial 
organization in a well thought out manner The 

designer, Ennead Architects, created two wings 
and divided them with a huge central public space, 
called the canyon. The north wing is home to the 
research and educational spaces, while the south 
wing is where the exhibits are on display for the 
public. (Natural History Museum of Utah)
 The exhibit spaces create this layering feel 
and have a clear circulation path throughout the 
spaces. Since this is more of a natural science center 
there are dinosaur bones and skeletons, along with 
animals and the environments in which they live. 

- Image 3 | Exhibit Area -- Image 2 | The Canyon -
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- Natural History Museum of Utah -

- Figure 1 | Site Plan - - Figure 2 | First Floor Plan - - Figure 3 | Second Floor Plan - - Figure 4 | Third Floor Plan -
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- Figure 6 | Fifth Floor Plan - - Figure 7 | Roof Plan - - Figure 8 | Section -- Figure 5 | Fourth Floor Plan -

- Natural History Museum of Utah -
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- Typological Research Cont. -
- The Manitoba Museum - 1979

Winnipeg, MB
Moody, Moore & Partners 

(original building)

 The building was originally built in 1979, and has gone 
through a lot of renovations and repairs since then. The museum 
started out with 111,626 sq.ft. and continues to add space as 
its community grows. The building started with two exhibit 
galleries and has grown to almost 10 gallery spaces. (The 
Manitoba Museum redefines) The most recent design was the 
master plan for the museum, which will allow the building to 
have 327,000 sq. ft. of space. (Winnipeg Architecture Foundation) 
The site for the Manitoba Museum is nestled in the heart of 
Winnipeg and is a couple of blocks away from the Red River of 
the North. The owners of the building wanted to incorporate 
offices and workshop areas in the building, along with the 
museum galleries and their support spaces. (The Manitoba 
Museum redefines)

- Image 4 | Exterior -
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- The Manitoba Museum -

- Image 6 | Future Design -

- Image 5 | Planetarium -

 The museum is interesting to me because 
of all the renovations and changes that it has 
gone through over the years. The building is ever 
changing and evolving to the needs of the growing 
community. 
 One of the main attractions of the museum 
is the planetarium. The planetarium was one of the 
first in Canada to have the Digistar projection 
system, which was state-of-the-art at the time. 
(Experience) The planetarium is able to seat 278 
people allowing a large number of visitors to see 
the shows at the same time. I can remember as a 
child seeing a show in the planetarium and i found 
it very interesting. It was a while ago that i visited 
the museum and it has gone through a couple of 
renovations since, but i really enjoyed the museum. 
That is what sparked my interest in science and the 
advancements of the technology that is used in our 

everyday lives.  
 The building is not only a museum but also 
a research facility, which is used to enhance the 
museum’s exhibits and creates a space for scientific 
advancements. The building was designed in a way 
to allow for expansions. An example of this is 
that the research tower was built to withstand 
six additional floors for extra space to grow. 
The architect was very smart in designing a space 
that could be added to in the future. This is 
an important issue that needs to be taken into 
account when designing a building. With that in 
mind the building can change and evolve with the 
needs of the community. (Winnipeg Architecture 
Foundation)



- 32 - - 33 -

- The Manitoba Museum -

 I have been in contact with The Manitoba Museum, 
and they are going to get back to me about floor 
plans and elevations of the building, for my further 
exploration of the spaces and their connections.
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1999
Saint Paul, MN
Ellerbe Becket

 The Science Museum of Minnesota is exactly 
that, a science museum and learning center. The 
museum has outgrown several buildings in its 
lifetime, and the riverfront location is the most 
recent building that they occupy. The building is 
370,000 sq. ft. and has the only convertible-dome 
omnitheater in the United States. The building is 
apart of a larger redevelopment of the land around 
the Mississippi River in the city. The building is 
situated on a site that is adjacent to a main road in 
the area, W Kellogg Blvd. (Mack, L. 1999) 

- Science Museum of Minnesota -

- Image 7 | Riverfront -

“A good museum needs to offer 
surprises, as you move through 

the museum, the interior spaces, 
exhibits and river views unfold in 
unexpected ways, making you visit 

more exciting and memorable. ” 
(Hoekstra, J. 2000)

- Andy Cers, 
Ellerbe Becket

- Typological Research Cont. -
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- Science Museum of Minnesota -- Science Museum of Minnesota -

- Image 9 | Exhibit Area -- Image 8 | Main Stairway -

 The main thing that is astonishing to me is 
the shear size of this museum, and the process that 
the architects took to accomplish this design. I 
found it very interesting that the owners wanted 
a building that would serve their needs for the 
future. They based the design on that need, rather 
than about the design and look of the building 
itself. (Hoekstra, J. 2000) 
 This museum is like a small community, 
because there are so many different disciplines and 
interests all located under one roof. The designers 
strategically placed the parking ramp under the 
public plaza, which creates a public meeting space, 
and green area next to the museum. This hides the 
parking ramp from the street level view. Another 
thing that they did was to maximize the views to 
the river. The Mississippi River was one of the main 
routes for transportation in the beginning when 
the city was still growing. (Hoekstra, J. 2000) 

 I also think that incorporating the 
outdoor environment in the design of the museum 
is important. This is something that can get the 
attention of the people that are passing by the 
museum on a daily basis. The state-of-the-art 
Omnitheater is a theater that can change from an 
IMAX theater, which is a 70 ft. by 90 ft. flat screen, 
to a sphere for the Omni shows, which is a 92 ft. 
diameter shell that lowers like a visor to create a 
rounded screen. (Hoekstra, J. 2000)
 This building is designed for the heavy use 
by the public and for the public. That is the main 
thing that the owners and architects wanted to 
accomplish when they designed the building, and 
i feel that they have done a great job of creating 
spaces that are inviting and public oriented for the 
use of the visitors. 
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- Science Museum of Minnesota -
 I have been in contact with the Science Museum of 
Minnesota, and they are going to get back to me 
about floor plans and elevations of the building, 
for my further exploration of the spaces and their 
connections. 
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 The studies that i have done on these three 
buildings, have made me think about the spaces that 
i need to incorporate in my thesis design. One of 
the main spaces in every science museum is a theater 
or movie space. The Science Museum of Minnesota 
has the omnitheater and The Manitoba Museum 
has the Planetarium. In my thesis design one of the 
main things that will be included in the design will 
be some type of theater or planetarium; i plan to 
include a similar type of space as a focal point of 
my design. 
 I chose The Natural History Museum of 
Utah, because the building is integrated into the 
site really well. The way the different levels step 
back to follow the hills and mountains intrigued 
me. I also like the abstract look and feel that the 

main hallway portrays, which resembles a mountain. 
My site is not located in a region that has hills or 
mountains, but i would like to design a building 
that is imbedded into the environment similar to 
that of the Utah museum. 
 I also have noticed that all of the museums 
have had some type of research area for students 
or teachers. These types of spaces allow visitors to 
get involved in scientific experiments and become 
inspired. The Public circulation in the museums is a 
space that is really important to the success of the 
museum. I think that if the circulation spaces are 
not cohesive and flow well with in the building, 
then the visitors will have problems finding their 
way through the building to all of the exhibits.
 In many community spaces natural light is 
important to make people feel comfortable, and 
create a welcoming environment. Using natural 

- Typological Summary - light is a good way to help lower the energy 
consumption of the building. The sunlight can 
not only be used for lighting but can also be 
used to help heat the building in the winter time, 
and cool the building in the summer time. The 
Science Museum of Minnesota uses natural light 
in the public spaces, which helps to create a warm, 
welcoming space that people want to inhabit. 
 Looking at these case studies has helped me 
to better understand the common spaces that are 
found within science museums. By looking at the 
floor plans of these buildings i was able to analyze 
how the spaces are laid out and how they relate 
to one another. This Reinforced the importance 
of spatial organization, especially in a building 
targeted towards the public. 

- Typological Research Cont. -
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- Major Project Elements -

Parking
Loading dock
Exhibit Storage
Custodial / Cleaning Area
Circulation Spaces
Mechanical Spaces
Utility Spaces

Exhibit Areas
Classrooms
Breakout Areas
Offices
 

Food / Eating Area / Cafe
Theater Space
Green Spaces
Outdoor Spaces
 
 
Meeting Rooms
Offices
Classrooms
Research Areas

- Educational Spaces - - Support Spaces -

- Shared Spaces -

- Community Spaces -
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The museum will be community owned, along with 
the City of Fargo, and the Public School District.

The primary users of the building consist of 
students, teachers, and community, as well as 
support staff that allow the facility to function 
on a daily basis. The bulk of the spaces are going 
to be used by the general public. All spaces in the 
building are going to be used by at least one of the 
user groups, if not all of the user groups. 

Students are a group of children that can range 
from ages 2 to 18. These students want to learn 
about how the world works and want to discover 

- User / Client Description -
- Owner -

- Users -

- Students -

the science in a variety of different things and ways. 
I want them to have access to the spaces during the 
daytime or any time for that matter. I want them to be 
able to come as a class and explore during the school 
hours. For this user group i assume that they will 
be arriving by bus or other group transportation, 
including vans. I want to create a space that is 
accommodating to those who have problems moving 
and getting around in public spaces. I would like to 
have anyone and everyone be able to move and occupy 
the spaces that i am going to design for the science 
mueseum. 

Teachers are a group of people who educate a wide 
range of students, and would visit the museum for 
educational purposes. These teachers will explore 
and show students the science exhibits which allow 
them to learn about science. There will be dedicated 
spaces for learning, like classroom spaces and 

- Teachers -
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breakout areas for teachers to educate students. I would 
invite teachers and students from around the area to 
come to visit the museum, not just one time but multiple 
times and invite their families and friends also. I think 
that the main time the building will be in use by students 
and teachers will be during weekdays, between 8am - 5pm, 
and the weekends between 8am - 8pm. 

Community members are a group of people who love to 
learn and like to continue learning after school or just 
for fun. There will be gathering spaces for community 
events, meetings, and also general spaces for people to 
meet and relax with family and friends. The majority of 
this user group will be using this space mostly on the 
weekends, and during the evenings. During the weekend i 
would expect to see the most visitors to the museum. 

- Community -

The staff members will use the building to create 
an environment for learning. They will use the 
spaces to educate a wide variety of visitors and 
guests. The staff will have to be there daily and 
will have secured access to the entire building 
and storage spaces. The staff will be setting up the 
exhibits and the spaces for gathering and learning. 

- Staff -

- User / Client Description Cont. -
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- The Site -
 The site for my project is located 
in Fargo, ND, across from the Red River 
Valley Zoo. I chose the city of Fargo 
because of the size of the city and 
the fact that there is not a science 
museum in the immediate area. The site 
that i decided on was in a location 
with access to 42nd Ave S, which is a 
main roads in Fargo. I also chose the 
site because of the location to the 
interstate intersections. This location 
can be seen from both interstates 
and has the opportunity to draw in 
visitors from the interstate. I wanted 
to design a museum by the zoo in Fargo, 
because i thought that having two main 
attractions in the same area would 
bring guests to both, and reinvigorate 
the area.

Fargo, ND  

42nd St S  & 23rd Ave S

- The Region - - The Site -

- The City -

- Figure 9 | Region -

- Figure 10 | City -

- Figure 11 | Site -
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 The emphasis for my 
thesis is creating a space that 
enhances learning and can be 
used for educational purposes. 
The spaces that will be designed 
will also be used for community 
events and gatherings. The 
building will be used for more 
than just a science museum, but 
also a gathering space for the 
community. 

- The Project Emphasis -



- 52 - - 53 -

- Goals of the Thesis Project -
- The Academic -

- The Professional -

- The Personal -

My thesis is based on something that i find 
interesting and challenging. Being that this is my 
final project before graduating with my masters of 
architecture, i want to show what i have learned 
throughout my years at school. This is the final 
design i will be doing in school and want to make 
sure it is a design that will make me proud. I want 
to show the teachers that have taken their time to 
help me and teach me the important lessons, that i 
was actually listening and learning. 

One of my main professional goals is to graduate 
with my masters and become a licensed architect 
shortly afterward. I want to work at a firm that 

has a great connection to the community that it 
serves. In completing my thesis i feel that i will 
be better equipped to help design spaces that 
will educate and create an environment for the 
community. I want to be able to design a space that 
will help students or, community members for that 
matter, learn and continue to grow as a community. 

My drive for building and design has been instilled 
in me early on in life. I want to design spaces that 
effect the community that they are designed for, 
by creating a gathering space for that community. 
I want to be able to design for families and create 
spaces that others would like to inhabit. Most of 
all i would like to become a licensed professional 
and design spaces for the remainder of my career in 
the design profession. 
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- A Plan For Proceeding -
- Research Direction - - Design Methodology -

 I will be conducting research throughout 
the entirety of the design process through 
different research techniques. The first thing that 
i will be researching will be how a science museum 
is organized and the spaces that are required for 
an effective spatial layout. The spaces that are 
required for a science museum have a large impact 
on the way the building will look and how people 
move throughout it. I will also be looking at the 
site and the climate of the region to create a 
design that responds to the change of seasons and 
the natural environment. 

 The main method that i will be using will 
be a mixed method approach. This approach will 
use the analysis of quantitative and qualitative 
research. This will include the standard research 
and graphic analysis of other successful science 
museums. I will also be in contact with the Science 
Museum of Minnesota and the The Manitoba 
Museum to get their opinions on the buildings 
they work in and the things that work well and 
the things that need to be reconfigured to work 
better. With this information i will be able to 
design a learning facility that can influence the 
learning, and teaching of visitors. 
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- Design Process Documentation - - Project Schedule -
 The documentation of my design process will be 
done throughout the entire year. It will be displayed in 
my thesis book to show the steps that were taken through 
the design of my thesis project. In my final display i will 
show the steps that were taken to create my final design 
proposal. My final display will consist of a site model 
showing the surrounding roads and buildings. there will 
also be a larger scale section model to show some of the 
main areas in the building. My boards will show a variety 
of different views and ideas that will be included in the 
design. These views will consist of exterior and interior 
perspectives, sections, elevations, floor plans, and details. 
One of the main perspectives is going to be a winter scene 
because of the northern environment and the fact that it 
is cold and covered in snow for atleast half of the year. 

Project Documentation
Context Analysis

Conceptual Analysis
ECS Passive Analysis
ECS Active Analysis

Structural Development
Floor Plan Development

Envelope Development
Materials Selection
Section Exploration

Midterm Reviews
Project Revisions

Graphic Rendering
Presentation Layout
Model Construction

Presentation Preparation
CD of Boards to Advisor

Printing of Boards
Installation of Exhibit

Review of Thesis
Final Documentation

Commencement

- Task - - Work Days - 
88 days
10 days
15 days
10 days
10 days
10 days
20 days
15 days
15 days
20 days

4 days - Mar 9-13
10 days
20 days
5 days
10 days
7 days
1 day - Apr 23
2 days
1 day - Apr 27
7 days - Apr 30 to May 7
5 days - May 11
1 day - May 16

- A Plan For Proceeding Cont.-



- Programming -
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 The goal of my thesis project is to explore 
and examine the influences of learning and 
teaching in the spaces where they take place. 
The main idea is to find what the most effective 
building to learn and teach in is, or what type 
of spaces can create an effective learning 
environment. I feel that spaces have a great 
influence on how people learn. A secondary goal 
of my project is to design a green space for the 
community to visit and stay; someplace that draws 
in the public and creates a fun space for families to 
bring their children. 

 The end product of my thesis is going to be a 
space that can enhance learning in the scientific 
field. Students seem to not be excited about science, 
because of the way that the teachers teach the 

- Unifying Idea Research -

- Learning Space -

subject. (Holmes, J. 2011) This information raises 
questions about how teachers can effectively 
teach science, and the environment needed to 
help motivate kids to want to learn. (Holmes, J. 
2011) To get children motivated about learning 
about science there has to be a connection with 
everyday life and real world experiences. In the 
article “Informal Learning: Student achievement 
and motivation in science through museum-
based learning,” they explored and tested seven 
hypotheses about the various motivational and 
achievement aspects that are influenced by 
museum-based learning. (Holmes, J. 2011)

 The first hypothesis stated that there would 
be a significant difference in the motivation levels 
between students who experienced museum-based 
learning and those that did not. They found that 
the study was not collaborating claims in the 

- Hypothesis 1 -
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- Unifying Idea Research Cont. -

- Hypothesis 2 -
- Hypothesis 3 -

literature. The quiz the students were taking was 
asking the wrong questions. The questions were 
asking about school-based aspects of science; 
about homework and how they felt about doing 
challenging problems in science. There was no 
questions about the students motivation towards 
science or the exhibits in the museum. The data 
did show that a lot of the students were already 
highly motivated towards science at the beginning 
of this study. (Holmes, J. 2011) This hypothesis is not 
going to influence my design greatly but i felt that 
it is important to incorporate all of the findings 
in this study because they all influence the others 
and after one study is completed the following 
one has a different aspect or question as it evolves 
throughout the study. 

 The second hypothesis is looking at the 
scientific achievement between the students 

who experienced the museum-based learning 
and those that did not. The thought behind this 
hypothesis is to see whether a change in the 
learning environment would help improve their 
achievements in science. Again the researchers 
found that there could be a problem in the way 
this was tested. They forgot to take into account 
that some of the students may have visited the 
museum before and may have preconceived notions 
about the exhibits in the science museum. (Holmes, 
J. 2011) This shows that to influence the students 
achievement in science, they have to visit the 
museum more than once. This means that to create 
an effective space you have to draw people in more 
than once for an effective learning experience. 

 This hypothesis is stating that there is 
a connection between the relationship of the 
student’s intrinsic motivation and the quality of 



- 64 - - 65 -

- Unifying Idea Research Cont. -

- Hypothesis 4 -

- Hypothesis 5 -

learning to the type of learning they took part in. 
The study found the different learning groups did 
not have the same effect. In this test the museum 
did play a role in the motivational and achievement 
in science. This has shown that a science museum 
can effect the way children learn in certain 
environments. With this information i know 
that a science museum can enhance the learning 
capabilities of students. 

 For this hypothesis the researchers tested 
the level of intrinsic motivation towards science 
based on the type of learning environment the 
students were taught in. During this analysis the 
researchers found that the students enjoyed the 
museum more and was preferred over the classroom 
lesson. The enthusiasm of the museum worker also 
was thought to have an impact on the students 
motivation towards science. (Holmes, J. 2011) This 

gets me to thinking about the workers that are 
needed for the museum and the interactions that 
they have to have with everyone who enters the 
museum spaces. The interactions with the workers 
are very important and need to be thought of 
as part of the museum experience. The building 
also has to create an environment that gives the 
workers the best chance to teach and educate 
anyone who enters the building. This creates the 
one of the items that needs to be included in the 
design of the science museum. 

 This hypothesis is related to the fourth 
one by stating that the levels the students 
reached with their scientific thinking was greatly 
influenced by the type of treatment or where 
they were taught. This means that the question-
based learning or museum-based learning can be 
an effective learning method and can also lead 
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- Unifying Idea Research Cont. -

- Hypothesis 6 & 7 -

to improve the students achievement. This may be 
because of the hands on learning that the students 
had taken part of, in the science museum.  The 
other groups tested did not show any significance 
science achievements. (Holmes, J. 2011) With this 
knowledge i know that to create an environment 
that is effective in teaching about science there 
has to be some type of hands on experience. With 
doing this the possibility of science achievements 
is greater and will create and environment that 
helps students to learn. 

 These last two hypotheses include the 
thought that long-term effects are greater 
in museum-based learning  and achievements in 
science. The researchers found that taking part 
of inquiry-based learning leads to more positive 
attitudes towards science and careers for long 
term after the participation in the learning 

experience. The data shows that there was an 
increase participation in science because of the 
hands on aspect the program and shown. (Holmes, 
J. 2011) This research has shown that teaching 
science through hands on exhibits increases the 
achievements in science for students long term. A 
museum can be a space that is used for additional 
learning spaces and can be considered as informal 
classrooms. As i stated before one visit did not have 
a great impact on the achievement of museum-based 
learning, there has to be multiple visits in order to 
have an effective learning experience. 

 In this section i will be exploring how 
gallery spaces can enhance the learning experience, 
and the different ways galleries work to create a 
learning environment. 
 First, to understand how to design a science 
museum, we have to first know what is a science 

- Spacial Learning -
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- Unifying Idea Research Cont. -
museum? The main part of a museum is the gallery 
spaces. These spaces are not only supposed to 
attract a large number of visitors, but also create 
an exciting learning space that educates visitors 
about the roles of science in their everyday lives. 
There are a variety of different issues that can be 
used to inform visitors about science; they include 
global warming, deforestation, development of 
nuclear power, and endangered species rescuing, 
but there are many more topics that can be covered 
as well. (Schauble, L., Bartlett, K. 1997) With an idea 
of what a science gallery does, now we can look at 
how the spaces are designed. 
 There are also a variety of different 
approaches to designing a gallery space. One is 
a “Funnel Approach” which has a wide variety 
of exhibits near the entrance of the museum to 
try and funnel guests into a certain area. This 
allows the visitors to decide whether they want 
to go deeper into that topic and spend more time 

in that certain part of the gallery, or to move on 
to another topic. These ideas are considered to be 
the big ideas in the science museum. These ideas or 
themes in science are described in a way that a child 
could relate to them. The main organizing themes 
are change and motion, structure and function, 
and interactions.  
 Another thing to keep in mind is to connect 
a variety of different exhibits to each other. 
This can relate the topics and create a better 
understanding of the topic in question. When the 
exhibit topics are chosen one thing to keep in mind 
is to relate them to a real life situation. Some 
examples of this would be the construction site, 
the creek, the watershed table, and the fossil dig. 
These names are easy for children to understand 
by relating them to everyday life. If you saw a sign 
that said physical sciences versus the creek or the 
fossil dig odds are you will go see the creek or the 
fossil dig instead of the physical science section. 
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- Unifying Idea Research Cont. -
These names are more relatable to real life rather 
than physics or biology or a term of similar ideas. 
These terms make kids think that there is going to 
be terms that are confusing and are not going to 
relate to their everyday life. This may create some 
confusion about what will be shown in the spaces, 
especially for children. 
 Spaces that create an environment for 
playing can help educate children and create 
better connections for learning about science. 
One space that should be incorporated into a 
science museum is space for meditation. This space 
can create a space that the museum staff can 
explain the exhibits and allow meeting areas for 
the students and visitors. These meditation spaces 
can be integrated into the gallery spaces and 
circulation areas to allow a space for the visitors 
to stop and relax in the museum.
 The building can show visitors a variety of 
different things. One of these educational points 

is how buildings use energy and the different 
advancements and technologies that are being 
integrated into buildings to help lower the energy 
consumption. This point has a variety of different 
sub-topics that all have an impact on the energy 
consumption of a building. The main items that can 
be shown in a building are lighting or energy use/
creation, heating and cooling, water use and re-use, 
recyclable material usage, ect. 
 Energy use in buildings can account for the 
majority cost of a building, so in terms of designing 
a building that reduces that cost, will ultimately 
lower the operating cost of the building. There 
are ways to show this off to potential visitors, 
some ideas are gages that show them the usage 
of the building and the power that the building 
is producing. There can also be an exhibit about 
solar panels and how they work by converting 
solar energy to electrical energy.  A way to light 
the building is really easy during the daytime by 
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- Unifying Idea Research Cont. -
using the sunlight to light the building. During 
the evenings though that can be more challenging. 
Lights that are made of LED’s use significantly less 
energy to run and last longer than a typical light 
bulb. 
 There are ways to heat and cool a building 
that use little to no energy. The main source of 
heat for a building in the north is solar energy. 
There is a variety of different ways to capture the 
energy from the sun including heat sinks that store 
the heat in a massive item like a concrete floor or 
in a liquid like material. Natural cooling uses the 
solar power to create a uplift of the warm air and 
allowing the cool air at the base of the wall to 
enter the building. 
 Using water in the building is something 
that will need to be thought about also. The first 
question is how much water do we want to reuse, 
and the way we want to clean that water. The 
water can be cleansed by using plants and a series 

of chambers, this process is known as the living 
machine. This process is going to be able to be 
shown to the public and allow visitors to see and 
feel the plants that are used for the process. This 
could be an interactive space that show each step 
and the reasons for them. 
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- Project Justification -
how available they are now, almost everyone has 
a cell phone. This new move toward the “smart 
building” is going to be one that allows the 
building to evolve and change depending on the 
surrounding environment,  and the users comfort 
level. 
 Buildings are going to continue to evolve 
and change with the technologies that support 
and run them. This gives us, as designers, the 
opportunity to create spaces that enhance the life 
of the occupants and the users. 
 This project will allow me to explore and 
design a building that will set a standard for the 
new era of building design, “Smart Buildings.” They 
are the buildings of the future, which will allow 
me to design a building that has new features and 
technologies that will become a standard for 
design. 

 This project is important to me because i 
feel that science has a great impact on the future 
of the world. Science is continuing to evolve and 
change with new theories and technologies being 
developed. Science and technology work hand in 
hand and are the two main factors in the evolution 
of this field. I think that teaching science to 
the younger generation will create a strong 
foundation for them to build on and allow the 
scientific field to continue evolving and changing 
for the good. 
 As science evolves so are the technologies 
that are used in the advancements of the field. 
These same advancements can be used in building 
design, construction, use, and maintenance. Science 
and technology is becoming more apart of the 
everyday life for the average person. Just take a 
look at the advancements of the cell phone and 



- 76 - - 77 -

 The history of science is rooted deeply in the 
curiosity of the scientists that founded it, and the 
scientists that are today pushing the limits of the 
field. These types of people are the ones that are 
creating, exploring, not just Earth but in the solar 
system and other galaxies. These discoveries are 
changing everyday life for people on the planet. 
 Science is evolving at an exponential rate 
and will continue to change and evolve. This 
creates an exciting time where anything can and 
will be possible in the near future. In this context 
the world will be changed by the advancement 
of technology and knowledge. In my opinion 
knowledge is power. 
 In society today technology rules. 
Everything we do in our everyday lives has a part 
of technology in it, or relies on it in some way. Just 
think about your average day. What is the first 
thing you do in the mornings? One of the first 
things that i do is turn on the lights. Just doing 

- Historical, Social, and Cultural Context -
that you have already been impacted by science 
and technology. Looking into the future of the 
world and the technology that will be, i feel that 
technology will have an even more greater hold on 
us as a society. Right now as i sit here i have more 
technology at my fingertips than a person did 10 or 
even 5 years ago. This advancement in technology 
is not going to slow down and will continue to 
create and make everyday life “easier.” 

- Image 10 | Da Vinci’s Machine 1 -

- Image 11 | Da Vinci’s Machine 2 -

- Image 12 | Da Vinci’s Machine 3 -
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 The site that my thesis project is located on 
is located on the corner of 42nd St S and 23rd Ave 
S in Fargo, ND. The site is currently an empty field 
and is located to the East of the Red River Valley 
Zoo. The site is located next to a crossroads in the 
city. This crossroad is where two main interstates 
cross; interstate 94 and interstate 29. 
 One of the most important things to know 
about the region is the climate. The climate has a 
great influence on the design of the buildings in 
the area. In the summer the average temperature 
is 83 degrees F, and the average temp in the winter 
is 0 degrees F. The recorded high temperature was 
106 degrees F and the low temperature was -48 
degrees F. With this wide of a temperature range 
the building has to be able to keep the heat out 
and the cool in during the summer and the cold 
out and heat in during the winter. Not only does 

- Site Analysis -
the temperature impact the design the wind, 
precipitation, and sun have an important role also.
 The soil on the site is called vertisols, which 
means that the soil is composed of clay. Vertisols 
are soils that shrink and swell with the changes 
in the soil moisture. This can cause problems when 
constructing a building, because the soil will 
shrink and crack in dry environments and swell in 
moist environments. This creates problems when 
trying to engineer the footings for a building. 
When designing my thesis i am going to take that 
information into consideration for the footing and 
foundation design. 

- The Solid Objects -
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- Figure 12 | Average Temperatures -

- Figure 13 | Precipitation -

- Figure 14 | Wind Speed -

- Figure 15 | Humidity -
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- Site Analysis Cont. -
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 Some things that are constantly changing 
can also have an impact on the design. The main 
topics that i am going to look at are the traffic 
patterns on the surrounding roads, both pedestrian 
and vehicle patterns, and also the different plants 
and animals that are found in the area. 
 The traffic in the area can be rather busy 
at times and is mostly steady throughout the day. 
The main roads are the interstates that are on 
the North and East sides of the site. Since there is 
no ramps coming off of the interstate nearby, the 
interstate traffic is only passing by on the two 
sides of the site. The site is also next to a main road 
that runs North and South, 42nd St S. This road is 
really busy during the morning and evening rush 
hour traffic. During the daytime the traffic is 
fairly steady and continuous on 42nd. The road 
to the south of the site is not built yet. My design 

- Constantly Changing -
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would call for the road to the south of the site to 
be completed. The Avenue number would be 23rd Ave 
S, which is the Avenue that runs to the south of the 
Red River Valley Zoo, and is the main access point 
to the zoo. 
 The pedestrian traffic is none existent and 
does not seem to exist around the site. The site is 
out of the way for pedestrian traffic, and is cut off 
by interstate 94. The walk to the museum would be 
long and out of the way, having to walk over the 
interstate from the north seems to be difficult. 
If there was a better pedestrian path then there 
might be a possibility for an easier walkability to 
and around the site. For that to happen though 
there needs to be enough foot traffic. I feel that 
connecting the Red River Valley Zoo and the 
Museum would allow and create more foot traffic 
in the area. This could bring life to the area and 
create a space that families would want to spend a 
day or afternoon. 
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- Figure 16 | Sunshine -

- Figure 17 | Cloudy Days -

- Figure 18 | Snowfall -
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- Site Analysis Cont. -
 The plant and animal life on the site seems 
to be rather bare also. The site right now is farm 
land and is used for growing crops. There is a group 
of trees to the East of the site that could be home 
for a variety of different animals, including fox, 
rabbit, maybe some deer, but being in the middle 
of the city there would probably only be small 
animals. The idea for my thesis is to use this site 
and create an environment that shows the visitors 
the natural landscape of North Dakota. The design 
would use natural grasses to create a grasslands 
that were common in the area before the city 
started and grew to the size it is now. This can 
create a place for learning about the environment 
and the natural systems that are in nature, this 
is the outdoor exhibit space that is a permanent 
installment. 

 The character of the site is different than 
that of a site downtown, there is an openness that 
makes you feel like you are not directly in the 
middle of a city. In the design of the building and 
surrounding spaces the one main thing i would like 
to do is try keep that open feeling and not over-
crowd the space with too much building. 
 The site has a group of trees on the East side 
that create a sheltered feeling from interstate 
29. These trees help to reduce the noise from the 
road. There is no buildings that are close to or next 
to the site, but the overpass creates a sheltering 
feeling on the northwest of the site. The site is flat 
and looks to be well drained, so there shouldn’t be 
a problem with the drainage of the site. On the site 
there will also be a new pond water containment 
system that will hold the runoff from the building 
and site. 

- The Character -

- Image 13 | South View -

- Image 14 | 42nd Overpass -

- Image 15 | East View of Site -

- Image 16 | Southeast View of Site -
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- Site Analysis Cont. -
 The thing that captured my attention was 
the fact that it was so close to the zoo. The thing 
that i realized was the zoo seems to not have as 
many visitors as it could. Designing a museum 
next to the zoo, would bring more people to the 
area and attract more visitors to the zoo and the 
museum. I also feel that the site should be allowed 
to stay more natural and return it back to a 
grassland type of place something that will bring a 
bit of nature back into the city. 

- The Essence -

- Image 17 | Zoo View -

- Image 18 | Panoramic of Site -

- Image 19 | Panoramic across I94 -
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- Building Program -
Research Lab
 Lab Space
 Storage 
 Meeting Rooms
 Offices
Auditorium
 Seating
 Stage
 Light Control
 Audio Control
 Storage
 Dressing Room
Cafe
 Seating 
 Restaurants
Gift Shop
 Sales Floor 
 Storage
 Cashier Desk

Galleries
 Interior 
 Exterior
 Seating
 Classrooms
 Storage
Offices
 Staff Lounge
 Curators Offices
 Shared Offices 
 Staff Offices
 Storage
Administration
 Reception
 Building Manager
 Board Room
 Work Room
 Storage
 Security Center

Exhibit Storage
 Creation 
 Restoration
 Shipping/Receiving
Restrooms
 1/50 occupants
Parking
Mechanical/Electrical
Community Gardens
Custodial
Green Spaces

- Types of Spaces - Administration
Indoor Gallery Space

Outdoor Gallery Space
Classrooms

Offices
Research Lab

Auditorium
Cafe

Gift Shop
Restroom

Parking
Meeting Rooms

Community Gardens/Green Spaces

Exhibit Storage
Mechanical/Electrical

Custodial

About 90,000 sf 

2,000 sf
20,000 sf
30,000 sf
2,500 sf
1,000 sf
10,000 sf

2,500 sf
1,000 sf
3,000 sf
3,000 sf
80,000 sf
2,500 sf
30,000 sf

10,000 sf
2,000 sf
1,000 sf

- Educational -

- Public -

- Support -

- Total Sq Ft -
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- Building Program Cont. -
- Interaction Matrix -

Ed
uc

at
io

na
l

A
dm

in
is

tr
at

io
n

In
do

or
 G

al
le

ry
O

ut
do

or
 G

al
le

ry
Cl

as
sr

oo
m

s
O

ff
ic

es
Re

se
ar

ch
 L

ab
Pu

bl
ic

Au
di

to
ri

um
Ca

fe
G

if
t 

Sh
op

Re
st

ro
om

s
Pa

rk
in

g
M

ee
ti

ng
 R

oo
m

s
C

om
m

un
it

y 
G

ar
de

ns
G

re
en

 S
pa

ce
s Su

pp
or

t
Ex

hi
bi

t 
St

or
ag

e
M

ec
ha

ni
ca

l
Cu

st
od

ia
l

Educational
Administration
Indoor Gallery

Outdoor Gallery
Classrooms

Offices
Research Lab

Public
Auditorium

Cafe
Gift Shop

Restrooms
Parking

Meeting Rooms
Community Gardens

Green Spaces
Support

Exhibit Storage
Mechanical

Custodial

High Relation
Moderate Relation 
Not Related



- Design Solution -



- 92 -

- Discovering Science -

- Image 20 | Entry Perspective -
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- Process -
 These are all process sketches that explored 
form, circulation and layouts. 

- Drawings -

- Image 21 | Process 1 -

- Image 25 | Process 5 -

- Image 31 | Process 11 -

- Image 24 | Process 4 -

- Image 30 | Process 10 -

- Image 22 | Process 2 -

- Image 26 | Process 6 -

- Image 32 | Process 12 -

- Image 23 | Process 3 -

- Image 36 | Process 16 -

- Image 37 | Process 17 -

- Image 39 | Process 19 -

- Image 41 | Process 21 -

- Image 38 | Process 18 -

- Image 40 | Process 20 -

- Image 42 | Process 22 -

- Image 27 | Process 7 -

- Image 33 | Process 13 -

- Image 28 | Process 8 -

- Image 34 | Process 14 -

- Image 29 | Process 9 -

- Image 35 | Process 15 -
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- Models -
 These are all process models that explored 
form, circulation and layouts. 

- Image 50 | Model 8 - - Image 51 | Model 9 -

- Image 53 | Model 11 -- Image 52 | Model 10 - - Image 54 | Model 12 -

- Image 46 | Model 4 -- Image 44 | Model 2 -

- Image 47 | Model 5 - - Image 48 | Model 6 -

- Image 45 | Model 3 -- Image 43 | Model 1 -

- Image 49 | Model 7 -

- Process Cont.-
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- Site -
 The science and learning center is located by 
the Red River Valley Zoo. The building is going to 
be built on the east side of 42nd st s and just south 
of interstate 94. 

 The building site is open for a variety of 
different activites, and park spaces. All of the 
parking is located inside the building and is not 
cluttering the site and building. There is also two 
water retention ponds on is located on the north 
side of the building while the other is jsut south 
of the main entrance. The site was designed in a way 
to provide an open area that is not cramped with 
parking and allows the visitors an open area for a 
variety of different activities. 

- Image 55 | Site Plan -
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- Interior Perspectives -
 The gallery is the main part of the museum 
and is the main space that all the exhibits are 
displayed. The galleries are located on the east side 
of the building next to the underground parking 
area. 

 The lobby is located on the south side of the 
building. Everyone who enters the science musuem 
has to pass through this space before they can 
enter the museum, labs, classrooms, and theater. 

- Image 56 | Gallery Perspective -

- Image 57 | Lobby Perspective -
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- Sections -
- Roof & Beam Section -- Wall Section -

- Image 58 | Wall Section - - Image 59 | Roof & Beam Section -
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- Sections Cont.-

- Image 60 | Building Section -
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- Performance Analysis -
- Response to the Site -

 The science museum is designed in a way that 
allows the building to be oriented with the main 
entrance on the south side of the building. The 
fact that the building is in the groudn also allows 
the earth to shelter the building from the winter 
winds. Also, with having two retaining ponds on the 
site allows for less run off into the storm sewwr 
system. Having these will also allow the building to 
use this water for watering the grounds around the 
building and for use in the building for the toilets 
and for the live galleries inside. 
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- Performance Analysis Cont.-
- Response to the Typological Research and Program -

 When i was researching what a science 
museum is, i found that a museum teaches students 
by having hands on exhibits that will be more 
than just lectures about science. I found that 
hands on exploration is easier to remember than 
listening or reading. This influences the design of 
the exhibits and how the visitors interact with 
them. Not only can the exhibits teach the visitors 
but also the building. The way that the building 
form is made of pyramids reminds the users of the 
anchient pyramids and how they were scientific 
advancements and achievements of their time. 
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- Performance Analysis Cont.-
- Resopnse to the Goals and Project Emphasis -

 The design of the science museum reflects 
the scientific field with the overall form. How 
the pyramids get smaller and dissapear into the 
ground. This is like how galexies interact with 
eachother when they collide. Or it can relate to 
the very start of the galexey; the big bang and how 
everything started out compact and organized and 
is expanding and creating more space between them. 
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- Display -
- The Boards -

- Image 61 | Thesis Boards -



- 114 - - 115 -

- Model -

- Image 62 | Thesis Site Model -
- Image 63 | Process Models -
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“Hard work does not necessarily guarantee success, 
but no success is possible without hard work.”
 Dr T.P. Chia

- Quote -


