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Description of the Bourn Idea Lab 

This observation was made at the Bourn Idea Lab, one of the FabLab@School affiliates 

located in Castilleja School, Palo Alto. The Castilleja School is a middle to high school which 

accommodates 400 girl students. The school was established in 2012, as the Bourn Idea Lab 

following the custom of FabLab@School of Transformative Learning Technologies 

Laboratories, Stanford Graduate School of Education.  

FabLab@School applied the idea of  “FabLab” as originated by Prof. Neil Geshenfeld 

from the MIT Media Lab that provided an engineering rapid prototype lab to the non-engineering 

students to empower learning from making.  In the past decade, since technology cost has been 

much lower and digital fabrication has been so much more user friendly, Dr. Paulo Blikstein of 

Stanford Graduate School of Education brought this idea and applied it to lower education and 

embedded the lab with low-cost microcontroller technologies which allow young students to be 

exposed to a high level of making experience. FabLab@School is a space in high school and 

elementary school that is equipped with cutting edge digital fabrication technology. This 

includes laser cutters, 3D printers, vinyl printers and low-cost electronics circuits that allow the 

students to make artifacts with higher quality and aims to enhance the classroom learning 

experiences, especially in mathematics and the sciences.  

The Bourn Idea lab (BI lab) has adopted some basic design concepts of  FabLab@School 

and, in the past two years, has integrated them into school contexts. The basic concept of the lab 

will include the maker’s space where the students can sit and work on their project to encourage 

collaborative learning, some high-end digital devices such as a laser cutter and 3D printer corner, 

a basic electronics work station, group meeting space and storage for different kinds of materials. 

The BI lab has added partitions to separate the big maker’s lab into smaller rooms to 

accommodate multiple classes that come to work in this lab at the same time.  

The BI lab functions as a common resource for the whole school. All students and 

teachers can use the facilities in the same way they use the school’s library or other common 

spaces. The lab has a lab manager to provide support to teachers and students both in technical 

support services and classroom activities planning as well as co-teaching with the teachers. The 

BI lab also accommodates the student maker’s club and elective classes on specific making skills 

in a skills’ builder program.  

The class that I observed was the elective class on Monday afternoon. There are thirteen 

students from different classes and grades who come to the lab from 2:30-3:15 p.m. There were 

two teachers; Angi Chau, lab manager, and Heather Pang, a history teacher who volunteered to 



co-teach this elective class. There was another observer from an educational institution in San 

Francisco who actively participated in class. She came to this class once a week in this term.  

Methods 

I spent 45 minutes observing the classroom and another half an hour joining the teachers’ 

discussion after the class. The methods of data collection being used is participant-observation 

and non-structured interview. I sat at the back of the room at the beginning of the class and took 

field notes. I walked around in order to see the target students a little bit and to start a 

conversation with them. I was trying to be non-active in the class.  

I did some informal interviews with three students during the class. I asked them “Can you tell 

me what you are making?” and students told me what task they were working on. Some students 

were very good at welcoming the guests and were very informative, giving me a lot of data. One 

girl shared with me about her past projects and also a detailed account of the project she was 

presently working on. I didn’t get the chance to ask all the questions that I prepared since the 

students were so focused on their tasks. I took notes right after I finished a conversation with 

each student.  

 

Fig.1 Field Notes 

My field notes has the diagram of the room, and basic data of the class, such as the number of 

students, teachers and also the details of the class activities. I took notes of all the interactions 

that I saw and also recorded the time of that action. I paid attention to my subjectivity since I had 

some experiences with the same kind of lab before. I tried to take notes in the way suggested by 

the phrase, “the eyes as a camera,” as much as possible. I noted  all of the emerging questions or 

comments I had separately or put them in brackets so I knew that this was my own interpretation. 

I selected students who had shown different characteristics in the class. One student was very 

quiet and worked all by herself at the back of the classroom. The other student was expressive 

and smiled and had conversations with a lot of her friends. The last student was the one who was 

very hands-on and actively moved around the class.  

After students left the class, the teachers gathered and discussed the class. I joined the 

conversation with them for another 30 minutes. I took notes on the topics of the discussions. I 

took some pictures of the materials that I am interested in and some pictures of the room before I 

left.  



Learning Frameworks 

Simultaneous Multiple Tasks in Maker’s Lab Class. At the introduction of the class, the 

teacher was telling students about class housekeeping. She told the students about how the 

teachers will be supporting them in that hour. One of the teachers will stand by at the 3D printer 

while the other one will facilitate students who would like to learn about soldering and then she 

told students to break up and work. I started taking notes of activities of the class. Some students 

were working on their laptops. Some students were designing and some were downloading 

software and called the teacher for help since the url did not work. At the same time, a student 

sitting in front of me started to draw on the table with a marker, designing something in a box 

shape and then walked around to find the materials. A group of four students set up the soldering 

kits and one teacher went through the instructions together with and explained the basic safety 

rules of soldering. At the back of the room there was a small girl starting to solder her circuit 

plate and then one girl shouted out “Oh my god! That is so cute! Loot at this!” I turned to her and 

saw a couple of girls gathering and watching something on the other girl’s laptop.  

 There was much going on at the same time in this classroom with a very high level of 

autonomy. The teacher came to me and said “Please feel free to ask any questions.”, She smiled 

and said “this class is quite chaotic,  you can ask the students, too.” Then she left to work with 

the soldering group and I frequently heard students call out the teacher’s name throughout the 

class. Yes, this class was a little bit chaotic but what struck me was that in this chaotic 

atmosphere of the classroom, I saw that every student, all thirteen of them, were all focused on 

their tasks. Some students focused intensely on their work on the laptop, some were talking to 

other students about their work and some students were helping each other solve network 

problems.  

 This learning environment did not look like a typical classroom, but more like a group of 

people working together. The class had been designed by the teacher (data from the interview 

with the teacher) but it was the students who actively conducted most of their learning 

experiences. This reminds me of Dewey (1916) when he said that “educative experience”  “is not 

a combination of mind and world, subject and object, method and subject matter, but is a single 

continuous interaction of a great diversity (literally countless in number) of energies.” (p. 167). 

The experiences were designed in such a way that allow the students to construct their 

experiences in their own way and timing. The thoughtful and well planned class made the time 

flow smoothly and productively.  

 As I mentioned earlier, this class has very high autonomy and very educative experiences 

at the same time. This well-organized plan demanded a fine observation of the working and 

learning process. Teachers work with students giving advice and coaching them in class but at 

the same time they were observing them. The teachers discussed together what they had 

observed in students and came up with solutions or new ideas for the activities that would fit the 

situations in class. This clearly demonstrated Dewey’s (1916) idea that the “method is derived 

from observation of what actually happens”. In this classroom, it seemed like not only the 

students working on their own projects were eager to deal with changes and uncertainty but also 

the teachers, who were in the same boat with the students, who were encountering problems and 

learning to adjust and refine the classroom continuously.  

Laser Focus for 45 minutes. A girl next to me, Nancy, is eleven years old. She attracted my 

attention with her calmness and silence while she actively worked on her task. She stood up  and 



worked on soldering her circuit board which impressed me from the beginning that she was able 

to deal with such complex tasks on her own.  I was not only impressed with the complicated task 

that she was dealing with but also the time that she spent working quietly with the problem she 

was facing. When I turned to her, she looked so focused in her task. I saw her get stuck and was 

looking for some material in the kit’s bag. She was slowly and calmly looked through the manual 

checking the list of equipment by herself. She did not call the teacher for help. It was a long time 

and she finally found it and continued working by herself.  

 

Fig 2. Nancy (left) and the learning path(right) 

 The intense focus and energy to be on one task and go through problems by herself was 

very impressive. I talked to her while she was soldering and she said “I have made two other 

projects before this one. The other two were easier.” “… I like the second project that I made, 

too.” She explained the mechanic structure of her second project to me in detail. I was stunned 

by the details she gave to me. She was taking a learning module called “electronic tinkerer” and 

she said that this is an awesome project for her. Her current project is making a small radio. She 

was soldering the circuit board and she showed me the sample version that the teacher provided.  

    

Fig. 3 Learning material and self-check list that reinforce self-directed learning 

 I am impressed by how the teacher designed the tasks in each module. There are four 

modules to achieve in this “Maker’s Scout Project.” The students are able to choose their own 

paths and at their own sequences. There is a board to track each student’s progress and students 

will receive an extra tag if they achieve each path. In each path students have to pass three 



different projects to achieve the path. Each project helps to scaffold complicated tasks and build 

up skills for the next project. Dewey(1916) explained how to design the instruction so that it 

“lies in making the difficulty of new problems large enough to challenge thoughts, and small 

enough so that, in addition to the confusion naturally attending the novel elements, there shall be 

luminous familiar spots from which helpful suggestions may spring.” (p. 157) Students are 

motivated by the tasks which are not easy but provide enough support and information for the 

students to study and move on by themselves. This path really builds up a strong self-directed 

learner like Nancy. She knows that besides asking for help from others she can also try things by 

herself and can perform an impressive self-check with materials provided by the teachers.  

Space that Talks to the students. This lab is different from other labs. The labelling systems 

support students to self-learn very well. There are many signs that explain how things work and 

all the equipment is organized in different corners. Students move around the class freely to find 

the materials they want. They can ask peers to explain to them how to use the equipment or just 

read from the label. The teacher makes the room and equipment “talk” to the students and teach 

them when they need it.  

 Knowledge is not just what is in the teacher’s speech or lesson. In this lab I can see that 

teachers leave messages around the classroom on those labeling systems. This is a very brilliant 

idea of how to organize the data and knowledge. It would be so overwhelming for both students 

and teachers to learn and explain about all the materials in the lab. The knowledge consumption 

in this lab is more like an “as needed” process which means students do not need to know 

everything before they start doing something. Students can learn and retrieve the knowledge 

when they are encountering challenges. Then while students are facing problems, the need to 

acquire information to solve the problem has been developing. The motivation to learn is high 

and students put their best effort toward learning the materials. This model reflected the idea 

about how we should manage knowledge in the classroom. As Dewey (1916) stated about “cold-

storage ideal of knowledge” that it is “inimical to educative development. It not only lets 

occasions for thinking go unused, but it swamps thinking. No one could construct a house on 

ground cluttered with miscellaneous junk.” (p.158) 

 I learned so much about an environment that reinforces and supports self-directed 

learning from the Bourn Idea Lab. Learning is not just providing an environment that is full of 

data and information for students to learn by themselves but it is also the “art” of designing the 

process and information to help students orchestrate their learning at their own rhythm without 

feeling vague or too overwhelmed by a pool of data. This requires fine observation and neat 

organizing to make it work and run smoothly.  

 The lab manager told me at the end of the observation that “The first year was horrible 

but we learned from students. We learned how they used it and we refined the lab later.”  
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