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Trainer: Jack  

Trainee: Joe  

Task: Miniprep 

Trainee:  

• To what extent do you have experience or knowledge working in this environment? 

Joe: Very little, but not nothing. I have participated in a few lab sessions at the ASCUS public 

laboratory, but these have mainly involved plating and viewing microbes, rather than 

purifying DNA and preparing it for Gel Extraction. 

• What was easier than you were expecting? Why? 

Joe: Once given guidance, many of the pieces of equipment I used were far more intuitive to 

use than they first appeared. I think this is mainly because I was receiving one on one tuition, 

and carrying out common tasks - however I did expect a far steeper learning curve for 

operating these devices.  

• Was there anything that was more difficult than you expected? Why? 

Joe: Fundamental skills such as accurate pipetting were the most difficult tasks to perform for 

myself. I think this is because the skill of pipetting is mastered through extensive practice 

every day, allowing for a sensitive understanding of the behaviours of liquids in various 

scales to develop. This understanding isn’t something that can easily be communicated 

verbally, or taught in a book, even if the tips for how to pipette different types/amounts of 

liquids can be exchanged. 

o What ways could things have been made easier for you? 

Joe: Perhaps future iGEM teams could run bio101 workshops for their non-biologist 

team members when they first get access to the lab? This would increase 

understanding of what exactly the project is about, how research is performed in bio 

labs and increase familiarity with the physical processes performed by researchers so 



Page 3 of 13 

 

that any real lab work untaken by these team members doesn’t start from zero (or 

close to zero). 

• How difficult was this task compared to other novel tasks you’ve undertaken for your work? 

Joe: The novel tasks I’ve undertaken for iGEM up until this point have all been closely 

related to skills I have developed studying product design. For example, designing the 

microfluidic device required me to build on my existing knowledge of CAD, and building OS 

Syringe pumps is a logical progression from my previous experiences prototyping with 

electronics. Working in the lab is different from these tasks as I have very little experience or 

tacit knowledge to draw upon when I need to perform a task without tuition or a step by step 

protocol. 

• Was it easy to communicate with your trainer? Elaborate. 

Joe: I think it was quite easy to communicate with my trainer because Jack has often had to 

teach me bio-stuff over the time we have worked together! He’s also has the skills a good 

teacher (which is helpful), so I never felt patronised or uninformed. 

o What was your perception of what your trainer seemed to expect you to know? 

Joe: I feel like Jack didn’t expect me to have any specific existing knowledge, and 

instead asked me how familiar I was with each step as it came along so he could 

modify his approach to teaching. 

• Do you think you could repeat the work you just did on your own? If not, how much more 

training would you require? 

Joe: I feel that because precision is so important in regards to work in the lab, I wouldn’t feel 

comfortable repeating the work on my own after just one training session. I would prefer one 

or two more sessions in which I am given increasingly less guidance so that I can familiarise 

myself with the skills with less risk of ruining samples. 

• Any other comments? 

Trainer 

• What was the knowledge and ability level you expected from the trainee? 



Page 4 of 13 

 

o I expected Joe to know the basic fundamentals of biology, e.g. what DNA was and 

the basic concept of what purification is and why we would want to do this. He 

indeed knew these things, and this allowed me to focus on more in-depth 

explanations, so he could hopefully understand why we were doing each step. 

• Do you think their background is useful at all to working in your field? 

o I think Joe’s experience with various disciplines makes him learn more quickly than 

someone coming from a rigid discipline who has not needed to learn many new 

things, i.e. I think Joe learned quickly, and I’m not sure someone with a less diverse 

background could have learned so quickly. Also, working in electronics and design 

might have given him practice with coordination: important for pipetting!  

• What difficulty did you have instructing them? 

o My difficulty was primarily in giving tips for pipetting, as biologists we forget that 

this is a skill we have honed for years despite the fact we always complain about it 

and scoff at how necessary it is.  

• What was easier than expected? 

o I found explaining the theory behind what we were doing in simple terms to be easier 

than expected. Lab works goes at a slow and logical place, so I found this was a better 

forum to teach a non-biologist biology thing. 

• How did you change your communication to make things easier for them? 

o I attempted to avoid too many unnecessary technical terms or acronyms. However, 

lab work is pretty straightforward usually, so I didn’t need to change so much.  

• Do you think the trainee will now be able to perform this work independently? 

o I believe Joe could do miniprep and PCR cleanup on his own now, provided he has 

supervision to bounce questions off of as they come up. I think Joe would still need 

more practice pipetting before he felt comfortable loading and running a gel.  

• How successful do you think you were at instructing the trainee? 

o I hope I was successful at explaining the theory behind the lab work, I think this is 

more important. I think I was less successful in communicating how pipetting can be 
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done quickly and accurately, or at least the “tacit knowledge” that is required to learn 

this skill. I personally remember how much difficulty I would have pipetting just 2 

years ago and wonder what I learned to make the change. I would need to understand 

how I myself improved before I could teach this skill better.  
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Trainer: Cynthia (not surveyed)  

Trainee: Teri  

Task: Modelling 

Trainee:  

• To what extent do you have experience or knowledge working in this environment? 

Although I had background in mathematical modelling of metabolic pathway, I did not have 

experience in actually applying it into a real-world scenario. In addition, I did not have experience in 

using programming language to do such kind of modelling too. I also had no knowledge on 

mathematical description of biological processes and compounds. 

 
• What was easier than you were expecting? Why? 

 
Formulating the model was easier than I expected. I think it was due to the fact that I already had 

understanding of the biological processes, such as translation and transcription. 

 
• Was there anything that was more difficult than you expected? Why? 

 
The process of thinking mathematically in order to describe biological processes was very 

challenging. Also difficult was the literature search to look for the rate constants for some equations 

and also for the theoretical verification of our modelling. 

 
o What ways could things have been made easier for you? 

Since neither me nor Cynthia was well-trained on both biology and computer sciences and 

mathematics, things could have been better if either of us had taken some relevant courses, or to have 

a teammate that has background in mathematical biology. In that way, our ideas could have been 

communicated in a better way. 

 
• How difficult was this task compared to other novel tasks you’ve undertaken for your work? 



Page 7 of 13 

 

The most challenging task was to understand the mathematics behind the modelling in order to apply 

it to the biological system.  In iGEM I had been working more on experimental stuff, which 

throughout the months I had been trained to think in a biological way, for designing experiment and 

troubleshooting. I found it difficult to switch to the ‘mathematical mode’ for doing modelling. 

 
• Was it easy to communicate with your trainer? Elaborate. 

I found it sometimes quite difficult to exchange ideas when I had no knowledge in computer science 

while Cynthia in biology. Often, we had to spend a significant amount of time to describe the 

background before we could really talk about the idea we had. 

 
o What was your perception of what your trainer seemed to expect you to know? 

I was happy to see that Cynthia did not expect me to know any knowledge of computer science. I was 

glad that she took care of most of the programming part and performed most of the executions such as 

writing, running, and designing the programme. 

 
• Do you think you could repeat the work you just did on your own? If not, how much more 

training would you require? 

 
I don’t think I could repeat the work on my own at the present. If I were to repeat the work on my 

own, I need to spend a lot of time learning programming language, and to look for appropriate 

software to use. Even after that, I don’t think I would have the ‘computer scientist’ mind Cynthia has 

to design some of the software that requires a more sophisticated level of programming. 

 
• Any other comments? 
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Trainer: Teri  

Trainee: Cynthia  

Task: Gel electrophoresis 

Trainer 

What was the knowledge and ability level you expected from the trainee? 

I expected Cynthia to know the fundamentals of biology taught in normal high school programs. 

Unfortunately, she seemed to have forgotten much about it so we spent a few hours to get Cynthia 

know what she is going to model. 

 

Do you think their background is useful at all to working in your field? 

In the field of synthetic biology, computational and mathematical skills are definitely useful, if not 

critical, for modelling and applications from the engineering perspective. 

 

What difficulty did you have instructing them? 

I had difficulty to explain the basic biology to Cynthia in order to for her to understand what was 

needed for the modelling. Sometimes, I thought some concepts were self-explanatory and/or too 

simple, and I went through them quickly that inevitably made her confused. 

 

What was easier than expected? 

I found Cynthia a quick learner that she understood what was the aim of the model and spotted out 

mistakes and missed parts very quickly. This allowed us to finish the model earlier than I expected. 

 

How did you change your communication to make things easier for them? 

Through the two months of iGEM work, I found out that to facilitate interdisciplinary research, I had 

to use less jargon that biologists tended to use, as it slowed down thinking of people who were not 

familiar with the subject. Therefore, I tried to minimize the number of technical words I use when I 
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was teaching Cynthia about biology, and to use them only when necessary (e.g. transcription, 

translation).  

 

Do you think the trainee will now be able to perform this work independently? 

Yes I think so. I think Cynthia is now more familiar with biology and is able to apply the 

mathematical and computer knowledge to various biological processes, although she may need more 

training on chemistry in order to look for the correct rate constants for some biological reactions. 

 

How successful do you think you were at instructing the trainee? 

I think I had successfully taught the necessary biological background for a computer scientists to build 

a model from it, although I believe I could do better to facilitate communication and to express ideas 

and concepts in a more effective way. 

 

Any other comments? 

 

Trainee:  

• To what extent do you have experience or knowledge working in this environment? 

I only studied biology until middle school, as I didn’t take biology as a subject during IB diploma. 

And I’ve forgot most of the biology I’ve learnt, so barely any. 

• What was easier than you were expecting? Why? 

Modelling (using ODE only) was much easier than expected, after learning what’s going on and 

successfully reproducing a model from a published paper. The calculus behind the model was very 

basic, and combining it with programming (Python) was easy as well. 

• Was there anything that was more difficult than you expected? Why? 

Getting started and reading bio papers were harder than I expected. Usually CS students don’t read 

papers but that seems to be very normal for biology students, so it was hard for me to read bio papers 
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and get useful information from them. It took me a very long time to understand the basic biology I 

need to know for this project. 

o What ways could things have been made easier for you? 

If I wasn’t expected to know biology at all and had someone walk me through the papers or useful 

information at the beginning. 

• How difficult was this task compared to other novel tasks you’ve undertaken for your work? 

Other than doing ODE modelling, we tried making some other algorithms to help adjusting constants 

of the model. Those tasks were easy as I’m fairly experienced with solving algorithm problems. 

• Was it easy to communicate with your trainer? Elaborate. 

Yes. We have been friends for few years before the project started, so there was no problem at all for 

us to communicate on non-bio terms. However it was a bit hard/confusing, at the beginning of the 

project only, to talk about biology, as Teri expected me to know some basic biology but I barely knew 

anything, and I didn’t really know what I should know or what questions I should ask. 

o What was your perception of what your trainer seemed to expect you to know? 

Teri expected me to know some basic biology which I think was reasonable (since we came from 

different high school education system where we took different subjects, I guess Teri didn’t realise I 

didn’t take biology in high school), but expecting me to have the ability to read bio papers and 

abstract useful information from them was not. 

• Do you think you could repeat the work you just did on your own? If not, how much more 

training would you require? 

If it’s the exact same work, then yes; however if I’m to model something else, then I still need training 

on finding literature. 

• Any other comments? 
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Trainer: Ted 

Trainee: Cynthia  (merged with previous)  

Task: Modelling 

Trainer 

What was the knowledge and ability level you expected from the trainee? 

Basic biology and chemistry concepts and terminology, including DNA, proteins, solutions, 

contamination, concentrations etc. Also I heard Cynthia had used a pipette. 

Do you think their background is useful at all to working in your field? 

Useful in selected areas in biology. A background in mathematics and computer sciences grants her 

access to bioinformatics, which still requires knowledge in basic molecular biology, something she 

might not have. 

What difficulty did you have instructing them? 

While she understood the protocols extremely well and quickly, I had a hard time explaining the 

miscellaneous techniques. E.g. it is commonplace for biologists to avoiding bubbles during pipetting, 

something I took for granted and did not tell her explicitly. Only after she made the mistake did I 

realise I should have told her. Overall, I often forgot to tell her techniques that I am so well 

accustomed to.  

What was easier than expected? 

Terminology. She understood the terminology of biology quite well, e.g. E coli, proteins, purification, 

centrifuge, lysis etc. Thus, I didn’t have to explain the process of miniprep in a convoluted way while 

avoiding jargons. 
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How did you change your communication to make things easier for them? 

Hey! Monkey see monkey do. After we were half-way through, I opened a new miniprep column and 

performed the process myself as demo before she did the real miniprep. It was so much easier to 

explain it this way. 

Do you think the trainee will now be able to perform this work independently? 

With the guidance of a well written protocol, yes. Miniprep isn’t that hard. 

How successful do you think you were at instructing the trainee? 

I think it was quite successful, considering none of us did any preparation beforehand. She got a high 

concentration for the miniprep, around 40 ng/ul, so it was quite clear that she performed the process 

very well. But I think her previous exposure to bio and her adaptability also helped a lot. 

Any other comments? 

Miniprep came with a well-written protocol, thus I think this helped a lot. If I were to instruct without 

it, I would have a lot of trouble choosing the correct terminology (e.g. column/membrane/filter etc), 

thankfully I just had to look at the protocol. 
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Trainer: Andrew Bunting (not surveyed)   

Trainee: Helena    

Task: Microfluidic device 

Trainee:  

• To what extent do you have experience or knowledge working in this environment? 

Very little apart from background reading on the topic and its applications  

• What was easier than you were expecting? Why? 

No, it wasn’t easier than I was expecting. 

• Was there anything that was more difficult than you expected? Why? 

Yes, because there was an assumed level of knowledge, understanding and intuition that I 

didn’t possess and didn’t have the resources or time to account for in another way. Having an 

educational background in engineering, some form of education.  

• What ways could things have been made easier for you? 

A simple explanation and breakdown of how to do a task, rather than being asked to 

complete the end product of the task. 

• How difficult was this task compared to other novel tasks you’ve undertaken for your work? 

Other novel tasks I suppose were less novel in that I had not done them before but had a 

background understanding relating to the tasks so could intuitively navigate my way through them.  

• Was it easy to communicate with your trainer? Elaborate. 

No, e-mail communication was not frequent, and we had little person to person contact 

where several questions could be answered and thoroughly worked through.  

• What was your perception of what your trainer seemed to expect you to know? 

Seemed to expect me to know most things, but I don’t understand how they expected me 

to know this.  

• Do you think you could repeat the work you just did on your own? If not, how much more 

training would you require? 

I do not think I could repeat it.  

 


