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Appendix A: Information Flow Overview 

This screenshot (see Fig. A1) contains an overview of the interaction between the human and the 

brainstorming app as well as the information flow within the brainstorming app and towards the external 

generative language model (GLM) provider. Ideas entered by the user are displayed on the left. If the 

user clicks the button “Generate Ideas” (indicated by a green dot), a request is initiated to the external 

GLM provider, here, OpenAI’s GPT-3.5. The entire canvas contents of the participant, i.e., 

brainstorming question, list of ideas of the participant (if not empty), and list of previous GLM ideas for 

this participant (if not empty), are used to populate a predefined prompt template (see Appendix B). The 

GLM response to the prompt is split up into three separate ideas, and these are added as GLM ideas on 

top of the list of the “list of AI suggestions” on the right. 

 

Fig. A.1 User interaction with and information flow within the brainstorming app 
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Appendix B: Prompt Template Development 

The output of the GLM (in our study, the system-generated idea suggestions) is dependent on the 

prompt, making the prompt a critical component for the app (Schneider et al. 2024). The figure below 

contains the prompt template. The template is defined at development time and populated dynamically 

during runtime (see Appendix A for details). In this prompt template, curly brackets indicate 

placeholders, all caps placeholder labels (blue) indicate parameters fixed for this study, small caps 

placeholder labels (green) indicate parameters changing based on the current state of the canvas, and 

portions in italic font are only included if ideas are already present in the respective lists for the specific 

participant. We have adapted the prompt template from previous studies (Memmert and Tavanapour 

2023; Memmert et al. 2024) and used the itemization prompt engineering technique (Mishra et al. 2022) 

when creating this template. This template is flexible to accept other brainstorming questions (see 

respective placeholder). The parameter values fixed for this study were: 

 BRAINSTORMING_QUESTION= How can we reduce food waste? 

 NUMBER_OF_IDEAS=3 

 

Fig. B.1 Prompt template with placeholders 

  



Concept Reference Asked to Question/Text Scale Scale_Detail

--- ALL How old are you? numeric

--- ALL What is your gender? single select

--- ALL What is you current study program? single select

ALL Mental Demand: How mentally demanding was the task? 21-point Very low-Very high

ALL Physical Demand: How physically demanding was the task? 21-point Very low-Very high

ALL Temporal Demand: How hurried or rushed was the pace of the task? 21-point Very low-Very high

ALL Performance: How successful were you in accomplishing what you were asked to do? 21-point Perfect-Failure

ALL Effort: How hard did you have to work to accomplish your level of performance? 21-point Very low-Very high

ALL Frustration: How insecure, discouraged, irritated, stressed, and annoyed were you? 21-point Very low-Very high

HUMAN+AI Please indicate to what extent the following statements apply to you (there is no right 

or wrong answers here).

-

HUMAN+AI I felt inspired during the brainstorming task 5-point-likert Strongly Agree-Strongly Disagree

HUMAN+AI The input of the AI did not help me 5-point-likert Strongly Agree-Strongly Disagree

HUMAN+AI The input of the AI helped me to think creatively 5-point-likert Strongly Agree-Strongly Disagree

HUMAN+AI Working together with the AI at this moment was uninspiring 5-point-likert Strongly Agree-Strongly Disagree

HUMAN+AI I could easily come up with associations 5-point-likert Strongly Agree-Strongly Disagree

HUMAN+AI It was difficult to relate the input of the AI to my own thinking 5-point-likert Strongly Agree-Strongly Disagree

--- HUMAN+AI For each result type described below, please indicate how you feel about your share 

of responsibility. Note: '0' means the AI was fully responsible...'100' means I feel I was 

fully responsible

-

--- HUMAN+AI For the 'list of ideas' (prior to final idea selection) my share of responsibility was [%]: numeric 0-100

--- HUMAN+AI For the 'list of 4 best ideas' (after the final idea selection) my share of responsibility 

was [%]:

numeric 0-100

--- HUMAN+AI Please briefly explain your reasoning for the previous answer for the share of 

responsiblity regarding the result type 'list of ideas' (prior to final idea selection):

long free-text

--- HUMAN+AI Please briefly explain your reasoning for the previous answer for the share of 

responsiblity regarding the result type 'list of 4 best ideas' (after the final idea 

selection):

long free-text
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AI Team Role --- HUMAN+AI To achieve best performance when working with the tool with AI suggestions in a 

brainstorming task, I should...

5-point-likert Focus on selecting and adjusting AI 

suggestions-Focus on generating ideas 

myself

--- HUMAN+AI How did the task change for you due to the presence of the AI (as compared to 

brainstorming alone)?

long free-text

--- HUMAN+AI How did the AI (ideas/suggestions) help you in this brainstorming task? long free-text

--- HUMAN+AI How did the AI (ideas/suggestions) hinder you in this brainstorming task (i.e., made it 

difficult to perform the brainstorming task)?

long free-text

GLM Effect
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Appendix D: Variable Operationalization 

Table D.1 Operationalization of constructs (calculated per brainstorming session, considering only 

ideas of this session) 

Construct Variable 
name 

List 
Basis 

Operationalization Rated by/ 
Data source 

Reference(s) 

Fluency Fluency long 
list 

Number of ideas produced 
within the 10-minute session, 
according to the system log 

system log Paulus (2000) 

Flexibility Flexibility long 
list 

Number of distinct categories 
with ≥ 1 idea in the category 
system of Specht and Buck 
(2019)  

blind student 
coder 

Nijstad et al. (2010), 
Althuizen and Reichel (2016) 

Novelty Novelty short 
list 

Mean novelty on a 7-point 
Likert scale 

5 blind-to-
condition 
human judges 

Siangliulue (2015b), 
Siangliulue et al. (2015a), 
Zhu et al. (2021)  

NoveltyGPT- 

rated 
short 
list 

Mean novelty on a 7-point 
Likert scale 

GPT-4 Dell’Acqua et al. (2023), 
Haase and Hanel (2023), 
Organisciak et al. (2023)  

Good-Idea-
Count-
Novelty 

long 
list 

Number of long-list ideas with 
GPT-4 novelty rating > avg 
(avg. novelty calculated across 
long lists from all sessions) 

GPT-4 Reinig et al. (2007) 

Value Value short 
list 

Mean value-rating on a 7-point 
Likert scale 

5 blind-to-
condition 
human judges 

Siangliulue (2015b), 
Siangliulue et al. (2015a), 
Zhu et al. (2021)  

ValueGPT-rated short 
list 

Mean value-rating on a 7-point 
Likert scale 

GPT-4 Dell’Acqua et al. (2023), 
Haase and Hanel (2023), 
Organisciak et al. (2023)  

Good-Idea-
Count-Value 

long 
list 

Number of long-list ideas with 
GPT-4 value-rating > avg 
(avg. value calculated across 
long lists from all sessions) 

GPT-4 Reinig et al. (2007) 

Cognitive 
Load 

NASA-TLX — NASA-TLX overall score (6-
dim self-report) 

participant 
self-report 

Hart and Staveland (1988) 

All idea-related variables (i.e., all variables except for cognitive load) were calculated on the level of 

each separate brainstorming session. Each variable was calculated on two performance levels (also see 

Fig. 2 in the main manuscript): human-level (considering only ideas of human origin) and human-GLM 

dyad-level (considering ideas of both human and GLM origin). 
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Appendix E: Coding Schema 
Table E.1 Coding schema for analyzing the open-ended survey responses 

Category Code Explanation & Example 
Cognitive 
stimulation/inertia 

 
Participant describes how the GLM affected their idea generation, e.g., 
stimulating or constraining it.  

stimulation GLM helped initiate or expand ideas (e.g., new perspectives, entry 
support). 
“The ideas on the side which came from the AI were a great inspiration 
for developping new ideas on my own.” (P67)  

fixation GLM ideas narrowed thinking or governed the ideation process. 
“It definitely felt like my thought process was being governed by the AI” 
(P48) 

Effort  
(in-)dispensability 

 
Participant reflects on the (non-)necessity, reduction, or redirection of 
their own effort.  

effort reduced The participant relied on the GLM, putting in less effort themselves. 
“i became lazy” (P61)  

effort dispensable Participant perceives that their own effort or own contribution is 
(somewhat) unnecessary (compared to the GLM’s contribution) for 
(parts of) the task. 
“i am not that creative” (P60)  

effort 
indispensable 

The participant perceives their effort/ contribution as still essential. 
“The AI ideas seemed uncreative and boring” (P51)  

effort shift The participant switched focus, e.g., from generating to curating or 
extending ideas. 
“All I had to do was read the ideas put forth and decide which ones 
make the cut.” (P48) 

Responsibility  
(non-)diffusion 

 
The participant provides their rationale for their perceived share of 
responsibility for the result.  

contribution-
based 

Rationale based on the origin of ideas, or share of ideas used or 
contributed (incl. copy/editing). 
“I selected 3 of my answers and 1 AI answer” (P54)  

curation 
responsibility 

Rationale based on selection or evaluation effort for the ideas. 
“AI can give ideas, but I felt like the selection of the 4 ideas is the key 
point in concluding such [a] task.” (P52) 

Cognitive load 
 

Participant describes how mentally demanding or effortless the task felt.  
load reduction The task felt easier or more comfortable. 

“The burden fell off my shoulders and instead of thinking hard, I let the 
AI write ideas.” (P46)  

mental 
disengagement 

The participant mentally disengaged or stopped thinking. 
“I feel like using the AI made my brain shut off a little bit” (P47) 

 load increase Working with GLM required additional mental effort. 
“I had to reject the ai suggestions and pay attention not to be influenced 
too much by it or to be bogged down in the ai's way of thinking.” (P75) 
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