Debiasing architectural decision-making: coding guide

Step 1 – Context-free coding preparation
1. The researcher conducting the experiment transcribes the recording from the last step of the experiment and translates it into English.
2. If the participant talked about taking part in the workshop or mentions cognitive biases, thus showing that they are the workshop participant, these fragments must be deleted.
3. They split the recording into segments, each representing one major architectural decision related to a problem discussed by the participants. Each segment is assigned a random UUID. The segments are saved in a main.xlsx file.
4. The researcher keeps a key.xlsx file that can be used to join the UUID with a specific participant and experiment session later.
5. The researcher deletes the data about the participant’s group (workshop/control) from the main.xlsx file and randomizes the order of the decision segments by sorting using the UUIDs. 
6. This main.xlsx file is shared with the coding researcher, a separate person from the researcher performing the experiment.



Step 2 – coding
During the coding procedure, the coder labels fragments of the segments with the codes from a pre-existing list. In this section, detailed examples and explanations for each codes are presented.

	Code
	Code meaning
	Description

	Arg
	Argument
	Argument or statement in support of a proposition.

	Carg
	Counterargument
	Counterargument or statement against a certain proposition.

	Anch
	Anchoring
	Statement impacted by anchoring. May mean giving propositions with no arguments (the first one that the participant though about) or giving arguments anchored on certain information (e.g. “We must do this because X company did it”)

	Conf
	Confirmation bias
	Statement that shows the participant’s unfounded reluctance to change the design when such change most likely would be beneficial.

	Opt
	Optimism bias
	Statements showing the participant’s over-optimistic beliefs that certain problems or challenges will not affect the project.

	Ddraw
	Anti-anchoring technique - solution drawback
	The participant attempts gives an example of a drawback of the solution.

	Dmulti
	The anti-confirmation bias &
anti-anchoring technique - generating multiple solution options
	The participant attempts to list more than one possible solution.

	Drisk
	Anti-optimism bias technique - discuss a risk associated with a decision
	The participant states what risks are associated with the particular solution.





Argument
[bookmark: _Hlk182387781]Argument are statements where the participants says that a specific solution would be a proper choice in the case of their architecture. 

For example, in the following a participant argues for connecting a robot with a cable in order to control it, instead of using Bluetooth would be a possibly good choice:
“On the cable it would be stable and if the room was empty and somehow this cable didn't restrict the robot's movements it could even be done this way.”

Often, a participant may argue for a solution stating that it is better than another solution. In this case, we don’t consider it a counterargument (against that previous solution) but as an argument for the new solution. 

This can be illustrated by the extended fragment when the participant considered both Bluetooth and a cable connection:
"Bluetooth is certainly better than… Although as I think about it now, maybe not quite better than a robot connected by a cable. On the cable it would be stable and if the room was empty and somehow make this cable so that it doesn't restrict the robot's movements it could even be done this way.”

For an argument to be considered rational, it has to be based on factual information and contain a logical conclusion associated with this information. 
For example, this participant argues that a system written in various programming languages argues that one possible unification option is rewriting a notification service using C# (which is used by the whole system), since there exists a C# library that meets their needs:
“Well on its own this notification service maybe could be done.... these notifications, using a uniform technology like on the backend, using C# technology, there's a signaler library for that (…).”

Arguments in support of a solution that are not linked to any factual information, are likely to be biased. For example, this statement if no additional information is given:
“Yeah, well I would just update all the technologies.  So… in the backend I would give something newer that runs on javascript.”

Arguments such as “X solution was ok” may be rational if additional factual information is discussed (e.g. the participant state that they tested the solution).

Counterargument
Counterarguments are statements where the participants says that a specific solution would not be a proper choice in the case of their architecture.
For example, this counterargument was used by a student, since his university project did not obtain funding required to choose a particular solution:
 “(…) when it comes to Vertex AI or all these services are paid and require configuration”
All guidelines regarding coding counterarguments are the same as in the case of arguments.

Anchoring
We consider that anchoring occurred if the participant either chooses to keep a preexisting solution or a choose a new one - with no factual information related to the choice. We do not consider that anchoring occurred, if multiple solution (more than 1 new solution) is considered explicitly.
For example: 
“Node would be on the backend. Well, and I think that would be a better solution than using the structure as it is now.”
In this case, the participant did not say why Node would be a better solution, nor did they consider other possibilities.

Listing multiple solution options is not considered as anchoring, even if no facts about them have been discussed, since this is a typical rational step in decision-making:
For example: 
“Exactly, why also, for example, still going back to those sensors, why not replace that with a different device? Maybe, say, a smartwatch, a mobile phone (…)”

Optimism
We consider that optimism bias occurred if the participant expresses an optimistic attitude towards the future if a solution is chosen – but does not back it up with factual information and a conclusion that derives from it.
For example, the following participant states that implementing a service for sending notifications using Firebase would be an easy and uncomplicated task (despite never doing it before), because it “uses some kind of API” and is centralized. However, these two qualities do not necessarily mean that implementation would be straightforward and simplistic: 
“(…) sending notifications and their content to groups, between our server and Firebase wouldn't be any particularly complicated because... it's one kind of centralized system that just has some kind of API and that's where these things would be done...”

Confirmation
Confirmation bias is related to choosing that the current solutions should not be changed, despite factual information that the current solution is a fitting choice.
For example, when discussing problems related to the architecture being monolithic, a participant explicitly stated their wish to not change the architecture:
 “Even if we were to talk about splitting up the middleware or converting it - completely converting it - to microservices or other structures, I wouldn't do any of that because that's what [the other participant’s name] and I have defined as the actual system.”

This effect can be particularly visible when a participant states that there is an existing problem with the architecture, and then proceeds to explain why the decision was done to create an excuse for the suboptimal solution choice, instead of discussing any improvement possibilities.  Please remember that our exercise was to imagine improvements to the architecture that would improve it’s quality, not find reasons why changes cannot be made.

Drawbacks
The ddraw code should be used when a participant explicitly states a drawback associated with a specific architectural solution. This drawback may be connected to both new solution ideas, as well as the currently used solutions.
For example: 
“I mean... the way it worked out from the frontend was that we had a problem integrating with the server. It was more due to the fact that we were using Flutter flow which doesn't have support for custom server queries by default.”
A drawback is something that is always associated with a solution with 100% probability.

Multiple solutions
The dmulti code should be used when a participant explicitly lists more solution options than one.
For example, this participant considers that two web services could be merged and this new version could be accessible either through a new web-based frontend or a desktop application.
“Another such element. Well it is just merging this [System name] web with [System name] admin for users. That is, merging it into one application.... web-based perhaps. Still a separate thing is to think about whether perhaps a desktop one, for example, for the staff. That could be convenient, that is some other alternative altogether to think about.”

Risks
The drisk code should be used when a participant explicitly states a risk associated with a solution. A Risk is something that has a smaller than 100% probability of happening, as opposed to a drawback which is an unavoidable trait of a solution.
For example, participants often discussed risks associated with security:
“It should be secure, we wouldn't want any sensitive data to leak out somewhere on that connection. Because also a big element of this project was that the [datatype]  are by definition secret, and to these notes should be able to access a maximum of a small number of people, and rather so that they could not be saved and shared with the world. Because such a situation supposedly happened once and it was very undesirable because of copyright and so on.”

Additional coding tips
Segments representing a decision can and should be split into smaller incidents for coding purposes. This is natural since one segment may contain various arguments and counterarguments. However, make sure that to avoid:
· Coding the same information multiple times.
· Losing the information which UUID corresponds with the particular text fragment.
· 


Step 3 – coding review
1. The coder should pass the coded main.xlsx file to a reviewer, who checks the codes and writes down notes with change suggestions where they believe it would be necessary.
2. The coder revises the coding after checking the reviewers notes.

Step 4 – obtaining the results
The coder then passes the main.xlsx file to the researcher conducting the experiment, who uses his key.xlsx file to uncover which segments belong to which participant. This final.xlsx file is shared with all researchers and used for further data analysis.
