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Abstract 

AI companions in video games have become increasingly prevalent, yet the impact of 

these companions' levels of autonomy on player experience remains underexplored. 

This study investigates how varying degrees of AI autonomy influence player 

experiences in a video game. A game artefact was designed that required cooperation 

between the player and an AI companion, featuring three AI companions with 

different levels of autonomy. Participants played the game artefact and quantitative 

data was collected via a survey that gauged various aspects of their experience. 

Additionally, some participants were selected for semi-structured interviews to gather 

qualitative data. Statistical and thematic analyses were conducted to form a 

comprehensive understanding of AI companions. The results of the study suggest that 

the most effective AI companions are those that integrate high autonomy with a clear 

understanding of player goals and needs, while still offering the player a level of 

control. 

Keywords: NPC, AI, Autonomy, Companion, Workload, Cooperation 

Abstrakt 

AI-kompanjoner i datorspel har blivit allt vanligare, men hur dessa AI-kompanjoners 

självständighetsnivå påverkar spelupplevelsen är inte utforskat i stor utsträckning. 

Den här studien undersöker hur olika grader av AI-kompanjoners självständighet 

påverkar spelarens upplevelser i ett datorspel. En spelartefakt utformades som kräver 

samarbete mellan spelaren och en AI-kompanjon. Spelet innehåller tre olika AI-

kompanjoner med olika nivåer av självständighet. Alla deltagare spelade igenom 

artefakten, och därefter samlades kvantitativ data in via en enkät som olika aspekter 

av deras upplevelse. Vissa av deltagarna fick även delta i semi-strukturerade 

intervjuer där kvalitativ data om deras upplevelse samlades in. Både statistisk och 

tematisk analys genomfördes för att få en mer komplett förståelse om AI-

kompanjoner. Studieresultaten tyder på att de mest effektiva AI-kompanjonerna är de 

som kombinerar en hög självständighetsnivå med en tydlig förståelse för spelarens 

mål och behov, samtidigt som de erbjuder spelaren en viss grad av kontroll. 

Nyckelord: NPC, AI, Självständighet, Kompanjon, Arbetsbelastning, Samarbete 



4 

 

Table of contents 

Introduction 5 

Related research 6 

General companion design 6 

Cooperation 7 

Perception 9 

Purpose of study 11 

Methodology 12 

Design project 12 
Game artefact 12 
AI design 16 

Data collection 18 
Quantitative data 19 
Qualitative data 20 

Data analysis 20 
Quantitative data 20 
Qualitative data 20 

Results 22 

Quantitative data 22 
Descriptives 22 
Test results 24 

Qualitative data 32 
Roles and personality 32 
Dominant player role and player authority 33 
Intelligence and understanding of goals 35 
Decision-making and situational awareness 36 
Player-centered adaption and guidance 38 

Discussion 40 

Limitations and future research 43 

Conclusion 46 

References 47 

Appendix 49 

 



5 

 

Introduction 

Throughout the history of video games, the use of computer-controlled entities and 

characters, or Non-Playable Characters (NPCs), has been a common sight. These 

NPCs can take on many different roles in a game, with Warpefelt and Verhagen 

(2017) identifying a total of 11 distinct roles. Players will likely interact with an NPC 

in any modern video game, and the design of these NPCs can significantly alter the 

gameplay experience. Warpefelt, Johansson, and Verhagen (2013) highlight that one 

of the most involved types of NPCs in the gameplay experience is the companion 

type. 

Companion NPCs are defined in a variety of ways. Emmerich, Ring, and Masuch 

(2018) describe a companion as an NPC, human or non-human, that accompanies the 

player over a significant portion of the game. AI Companions can be fully 

autonomous or semi-autonomous, which is determined by how much control a player 

can exert over the NPC's behavior (Bouquet, Mäkelä, and Schmidt 2021). Depending 

on the design, companions can fulfill different needs such as providing advice, 

resources, and assistance in combat (Emmerich, Ring, and Masuch 2018). 

Despite their growing presence in modern games, there is a gap in research 

concerning how varying levels of autonomy for a companion impact the player 

experience. Related research briefly discusses autonomy but never in detail. AI 

companion autonomy potentially influences various aspects of gameplay and 

understanding these nuances could be crucial for creating a compelling companion for 

the player to engage with.  
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Related research 

General companion design 

This category is composed of research that provides general guidelines for what 

makes a companion engaging for the player. The research provides lodestars for 

companion design insight into the player experience. 

Bouquet, Mäkelä, and Schmidt (2021) explore companion design in games from a 

broad context. They argue that companions have a large impact on the player 

experience since they have a continuous presence throughout the game. They studied 

previous research on companion characteristics such as Emmerich, Ring, and 

Masuchs' (2018) and then complemented this with a broad analysis of companions in 

games using random sampling to identify missing components. After this thematic 

analysis was conducted to arrive at seven major design spaces: appearance, sentience, 

individuality, behavior, communication capabilities, relation to the player, and 

significance. Bouquet, Mäkelä, and Schmidt (2021) argue that these design spaces are 

not isolated and may overlap with each other.  

Christensen and Jørgensen (2022) investigate companions that occupy a functional 

role within gameplay and how game designers can employ storytelling on a haptic 

level. That is to say, game designers use the “show, don’t tell” technique in a game 

context which then becomes “play, don’t show”. Christensen and Jørgensen (2022) 

define the companion character as an entity shared between the player and the system 

based on previous research and aims to expand on the topic. The researchers have 

examined and analyzed games with companions to determine general themes on how 

they are designed as a structural component of the game. Christensen and Jørgensen 

(2022) argue that there are three modes of control: direct control, indirect control, and 

linked control. To simplify, linked control is when two figures, the player and the 

companion, come to function as one. The player can assert direct control over the 

companion in some way. They focus on linked control and how game designers can 

establish and strengthen the link.  
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Cooperation 

Cooperation is an essential part of the companion. An uncooperative companion is a 

contradiction, companions are inherently cooperative. Not only does the companion 

have to understand the player’s goals and act accordingly, but the player also must 

understand the companion’s goals to facilitate better cooperation.   

Schelble et al. (2022) explore the dynamics in human-agent teams compared to 

human-human teams and the impact they have on perceived cognition, performance, 

and trust. They conducted a mixed-method study where participants played a team-

based game with different team compositions. The compositions were HHH (human, 

human, and human), HHA (human, human, and agent), and HAA (human, agent, and 

agent). The agents were experts at playing the game and were described to the 

participants as such. Then after the game was played the performance was evaluated 

by the participants via a questionnaire. Some participants were also chosen for semi-

structured interviews. The data was analyzed using quantitative analysis and thematic 

analysis. The results showed that participants under HAA condition found their 

performance worse than those in other conditions although the performance was 

significantly better. Results also showed that individual differences between 

participants played a key role in the formation of team cognitions. Human teammates 

trusted their agent teammates significantly more when they had one human and one 

agent teammate than when they had only two agent teammates. This was the case 

although the objective performance was better. Schelble et al. (2022) propose that 

agent teammates should state that they are an exemplar that is to be learned from. 

Humans trusted agents much more than even themselves because of this. Agent-

teammate communication should center around needed, in progress, and completed 

actions. Too much communication would lead to information overload. Agents should 

also utilize shared goals during communication to accelerate team cognition 

formation.  

Zhang et al. (2023) have examined what communication strategies humans expect in 

AI teammates and what impact that communication has on team processes. A pre-

survey was conducted about prior experience and existing opinions on AI teammates. 

Then they use the Wizard of Oz method, where a human plays the part of the AI 
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without the participants knowing. The participants play a game with the “AI” and can 

communicate with it using a function and pre-written commands. An actual AI was 

implemented that communicated to the participant automatically whenever the 

researcher did an action and the participant communicated with the AI using simple 

commands. Participants played three rounds and the level of communication was 

different in each one. Then after the play session, a semi-structured interview is 

conducted. Thematic analysis was then employed to analyze the data. The results 

showed that AI should employ communication to support coordination. The AI should 

communicate with the human proactively, employing balanced communication with 

both efficiency and sociability, providing immediate responses, and avoiding 

excessive amounts of communication once a pattern has formed in repeated team 

tasks.  

Johnson et al. (2015) have studied the impact of playing on a team composed of 

humans compared to a team composed of AI. Johnson et al. claim that there is a 

greater need to understand the player experience of playing in teams with both players 

and AI than ever before since there is an abundance of experiences with this type of 

interactivity (Johnson et al. 2015). In groups of four, participants played through a 

mission in Payday, once together in the group and once individually together with AI. 

The brain activity during gameplay was measured and a questionnaire was used to 

question participants about their gameplay experience. This data was then analyzed 

using statistical analysis. The results show that the participants are generally more 

forgiving towards AI behavior but are more critical and observant of human behavior. 

They are also much more conscious of how their actions are perceived by the other 

participants. Results also showed that doing something amusing or impressive is more 

engaging with other humans than with AI. Playing with humans was also more 

challenging and demanding than with AI. Data also showed that greater competence 

was experienced when playing with AI.   

Hou, Hou, and Cai (2023) explore the influencing factors of trust in AI teammates and 

the human’s intention to cooperate with them. They conducted an empirical 

quantitative study using a survey with questions related to the topic. Participants all 

had some knowledge of AI and video games. The data was then analyzed using 

statistical analysis. The results showed that perceived enjoyment of the experience, 
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and perceived rapport with the AI affected the trust in teammates. They also showed 

that trust was not affected by whether the participants believed the AI was a human or 

not. It was important for the participants that the AI could understand their goals, 

quests, and actions so they could act accordingly to help the player win. Finally, trust 

seemed to be a key component to making humans willing to cooperate with AI.  

Perception 

Research in this category explores how humans perceive AI behavior. This category 

is not related to cooperation but a more general exploration of how NPC behavior 

affects the player.  

Warpefelt, Johansson, and Verhagen (2013) have analyzed whether the Game Agent 

Matrix is a useful tool for analyzing NPC behavior and believability. The Game 

Agent Matrix focuses on the evaluation of the exhibited behavior of a non-player 

character. The researchers played several games as normal and recorded each session. 

The videos are later analyzed and all the NPCs that appear are placed within the 

matrix. Warpefelt, Johansson, and Verhagen (2013) find the Game Agent Matrix to be 

a useful tool to categorize NPCs, however, it needs refinement. The researchers 

identified that NPCs not remembering previous interactions hurt believability. It was 

also identified that NPCs need to exhibit behavior consistent with the environment to 

seem believable. 

Warpefelt and Verhagen (2017) have also examined to what extent NPC behavior 

affects a believable experience. An online survey was conducted where participants 

saw a picture of an NPC and were asked to classify and describe them. Then a video 

was shown where the NPC would perform some action and then the participants were 

asked if they would like to change their description or not. The data was refined using 

the game agent matrix and thematic analysis. The results showed that NPC behavior is 

limited in scope or only partially convincing. Warpefelt and Verhagen (2017) argue 

that more emergent behaviors are needed for the NPCs to become more believable.  

Zhang et al. (2021) explore what humans expect from their AI teammates when 

cooperating. They use a questionnaire to understand people's general perceptions and 

expectations of AI in games. Then 20 participants from that study were recruited for 



10 

 

in-depth interviews where questions were asked about what people expect from their 

AI teammates in games. This data was then analyzed using thematic analysis. The 

results show that participants would rather collaborate with a “winning” AI than an 

unskilled unknown player. Participants also believed that if an AI explained their 

actions, it could enhance team performance, but not extraneous information that could 

be distracting. Participants wanted the AI to understand the human players’ needs. AI 

should have human-like performance, have their thoughts, and sometimes be 

unpredictable. AI should also have the instrumental skills for the task at hand and help 

to complete said task. 

Zuniga et al. (2022) explore the differences between human-like behavior and AI-like 

behavior. They claim that achieving an AI with human-like behavior is a milestone 

towards a future where agents can collaborate with humans. To study this, they 

created a reinforcement learning AI that learned how to play through a level of a 

game. Then they made a human play through the same level. The AI’s and the 

human’s playthrough were recorded. Then a survey was conducted where participants 

were shown the two playthroughs and asked to identify which one was the human and 

which one was the AI. They were also asked to give the reason why in an answer box. 

Several other questions relating to AI vs human behavior were also asked. Zuniga et 

al. (2022) then analyzed the data using qualitative data analysis. The results showed 

that human-like behavior was often defined by smooth physical movement, that the 

character seemed goal-oriented, and there seemed to be logical reasoning behind their 

decisions.  
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Purpose of study 

The purpose of this study is to gain more insight into the player experience when 

cooperating with companions that have differing levels of autonomy. Single-player 

games are widely popular (Sarfaraz 2024), and the use of AI companions is common 

within them with some notable examples being Ellie in The Last of Us (Naughty Dog 

2013), Atreus in God of War: Ragnarök (Santa Monica Studio 2022), and the various 

companions in Uncharted 4: A Thief’s End (Naughty Dog 2016). Having a greater 

understanding of how an AI's Autonomy level affects the player experience could 

potentially help designers make more informed design decisions to craft better, more 

enjoyable, and more unique AI experiences.  

  



12 

 

Methodology 

This study utilizes a mixed-method approach to explore the impact of AI autonomy 

on player experience. First, a custom game artefact was developed to create a 

controlled environment where player-AI interactions could be evaluated. The game 

featured three AI companions with varying levels of autonomy, designed to require 

collaboration with the player. Then, participants played the game, and quantitative 

data was collected through a survey measuring aspects of their experience such as 

enjoyment, engagement, and perceived workload. Finally, semi-structured interviews 

with select participants were conducted to gather qualitative data, offering deeper 

insights into their experiences. The quantitative data was analyzed using statistical 

methods, while the qualitative data underwent theoretical thematic analysis. By 

integrating these two data sources, the study can deliver a well-rounded analysis of 

the impact of AI autonomy on player experience, capturing both broad trends and in-

depth perspectives. 

Design project 

AI is prevalent in video games but studying AI from previously released games could 

be problematic. Games can be complex, with the player focusing on many different 

aspects of the game rather than just player and AI cooperation which could influence 

the results of the study. To avoid this issue a design project was developed over the 

course of seven weeks. The project’s design aimed to be an easy-to-understand game 

where the two entities are forced to collaborate to reach a common goal: one entity is 

controlled by the player and the other by an AI. 

Bouquet, Mäkelä, and Schmidt (2021) argue that if a companion is to be well received 

by players, they must be significant in some way. They divide significance into two 

parts: significance to the story and significance to the gameplay and at least one of 

these must be fulfilled. Crafting an entire narrative to give significance to an AI 

companion is out of the scope for this study. Instead, the design of the companion will 

focus on mechanical significance to the gameplay.  

Game artefact 

The player and AI companion characters are designed to have the same abilities. This 

makes it clear to the player what the AI is capable of doing, reducing the cognitive 
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load of the player while at the same time showing the player that they and the AI 

companion are equally significant to the gameplay. The characters can run around the 

level, grab and hold onto items, let go of items, and throw items. The AI and the 

player character also have a similar appearance in the game to further establish them 

as equals (see figure 1).  

 

Figure 1: Player (left) and AI (right) appearances in the game 

The game is also designed in a way where no clear role is given to either the player or 

the AI. With the same roles, we can compare performance accurately because no role 

is designed to do more than the other one. To achieve this the game promotes 

collaboration to achieve the highest success but it is not required to play. The game is 

on a 150-second time limit and participants are instructed to complete as many tasks 

as possible before the time runs out. There are three tasks within the game; place a 

battery in a cable station, connect a cable to a vehicle, and recycle an empty battery. 

When a full battery is placed in a cable station that station can now be used (see figure 

2). The game features three cable stations of different colors: red, blue, and green. 

 

Figure 2: A player placing a battery inside a red cable station 
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When the cable station contains a charged battery the cable heads on its sides can be 

grabbed and pulled from the station to a vehicle to be connected (see figure 3). A 

vehicle must have a color that matches the cable station for the cable head to connect. 

A vehicle can require two or three colors which must all be different. When the cable 

is connected one charge is used from the battery that is contained in the cable station. 

When all the required colors are connected there is a small delay and then the vehicle 

disappears, resetting all its connected cables, and eventually a new vehicle will 

spawn. There can be a maximum of three vehicles on screen at the same time. 

 

Figure 3: A player connecting differently colored cables to a vehicle 

When a cable head is connected there is a small delay before the cable becomes 

electrified. When a cable is electrified, the character cannot cross it. The electrified 

cable forms a wall from the cable station to the vehicle (see figure 4).  

 

Figure 4: A player who cannot cross an electrified cable 
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When the battery is empty the characters can no longer use that cable station. The 

battery must then be grabbed and brought to the recycle zone to be recycled (see 

figure 5). New batteries can now be placed in the cable station again.  

 

Figure 5: A player bringing an empty battery to the recycle zone 

Because of the cable electrification mechanic, the player and the AI will often be 

blocked from doing certain tasks. You could just wait until the cables are no longer 

electrified, but this takes a long time. A better strategy is to be on opposite sides of the 

electrified cable and using the throw mechanic to pass items over it (see figure 6). 

This is why the player and the AI must cooperate to achieve the best result. 

 

Figure 6: An example of gameplay. The player throws a green cable head over an electrified cable 

Whenever an action is completed, the character that completed it will always be 

awarded 5 points. If a character assisted in the completion of the task, for example by 
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throwing an empty battery over the electrified cable and then that battery being 

recycled, they are awarded 3 points. Using points and awarding them separately we 

can objectively determine the performance of both the player and the AI. However, to 

prevent the point total of each character from swaying the participants’ opinions a 

cipher was created to hide it (see figure 7). The cipher key could later be used to 

translate the points back into numbers for analysis.  

 

Figure 7: Score screen example from the game artefact showing the point total using the cipher 

AI design 

Three different types of AI were created for the game artefact: a High Autonomy AI, a 

Medium Autonomy AI, and a Low Autonomy AI. All the AI reuse the same behaviors 

but how these behaviors are triggered differs. There are six behaviors in total; battery 

place solo, battery place assist, battery recycle solo, battery recycle assist, cable 

connect solo, and cable connect assist. When a solo behavior is activated, the AI will 

try to complete the task on its own. When an assist behavior is activated, the AI will 

try to pass the required item for that behavior to the player so they can complete the 

task.  

For the Low Autonomy AI, players can press a key to switch the AI between solo 

mode and assist mode. They can also activate any desired behavior for the current 

mode with a keypress. When a behavior is activated, the AI does not need to be told 

step by step on how to do a task, it will instead know all the steps to complete the task 

and do them in sequence until it can’t. This design approach was inspired by 

Christensen and Jørgensen (2022) who describe the companion figure as an entity 

shared by the player and the system. For the Medium Autonomy AI, the player may 
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only switch the AI between solo mode and assist mode. The AI will give a utility 

score to each behavior for the current mode and choose the one with the highest score. 

For the High Autonomy AI, players have no control over the AI, and it operates fully 

autonomously. Like the Medium Autonomy AI, the High Autonomy AI scores 

behaviors. The difference is that the High Autonomy gives a utility score to all 

behaviors and then picks the highest-scoring behavior. This means that the AI can 

transition seamlessly between solo- and assist mode. In the game the AI does not have 

these names to prevent it from swaying the opinions of the participants, they are 

instead named Version-A, Version-B, and Version-C respectively.  

Zhang et al. (2023) claim that it is primarily through communication that teammates 

coordinate and collaborate over shared tasks and develop a sense of “team”. Schelble 

et al. (2022) also identify communication as a critical aspect of teams composed of 

humans and AI and claim that communication should center around needed, in-

progress, and completed tasks. Because communication is an important component of 

collaboration, a communication system was implemented into the game artefact. 

Making a system for communicating complex thoughts is out of scope for the study. 

Instead, a simpler system was implemented where the AI showed the player what task 

they currently have in progress using emoji symbols over its head (see figure 8, 9, and 

10).  

 

Figure 8: All communication symbols 



18 

 

 

Figure 9: An AI running the cable connect solo behavior 

 

Figure 10: An AI running the battery place assist behavior 

The game is played in three rounds, one for each type of AI. At the beginning of each 

round, there is a short explanation of how the AI for that round works without 

revealing its autonomy level. At the end of each round, a score screen is displayed 

with the number of points using the cipher (see figure 7). At the bottom of the screen, 

there is a button that takes the player to the next round whenever they are ready. 

Data collection 

A mixed research design was employed to obtain a comprehensive understanding of 

participants’ experiences with AI companions. The approach combines qualitative and 

quantitative methods, balancing the strengths and weaknesses of each. While 

qualitative data provides deep insights into participants’ thoughts and feelings, it can 

be subjective. Quantitative data offers objectivity but lacks context and depth 

regarding experiences. By integrating both methods a deeper understanding can be 

formed from the results of the study. 
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Quantitative data 

To gather quantitative data, a Google Form survey was created to assess participants' 

experiences with AI companions at various levels of autonomy. The survey began by 

informing participants about its structure and the procedures for anonymizing and 

securely destroying data after the study’s completion. The survey was organized into 

sections. It started with demographic questions, including age, gender, and gaming 

habits. Following this, the survey primarily consisted of Likert scale questions, where 

participants rated their level of agreement with statements such as “AI teammates are 

often intelligent” or “I enjoyed cooperating with the AI”. The participant rated their 

experience on a scale from 1 to 5, with 1 indicating “Strongly disagree” and 5 

indicating “Strongly agree”. Initially, the Likert scale questions addressed general 

attitudes toward AI cooperation. As the survey progressed, the questions became 

more specific to the game artefact and the particular AI version experienced by the 

participants. The full survey and the survey questions are available in the appendix. 

The survey questions were formulated to gauge player enjoyment, as the purpose of 

the study is to provide insights into how designers can create more compelling and 

engaging AI companions. While enjoyment may not be universally recognized as the 

sole criterion for a game's success, it remains a crucial element of the player 

experience. For instance, Tavinor (2008) defines video games as digital artefacts 

primarily intended to be entertaining and, therefore, enjoyable. Constructs that could 

potentially influence the player’s enjoyment were the basis for all survey questions. 

44 Participants were recruited through the researcher’s LinkedIn network. These 

participants were instructed to follow a provided link to a website where the game 

artefact was playable in the browser, which removes a barrier of entry. When the first 

round was completed, participants were instructed to navigate to the description of the 

webpage and click a link that opened the Google Form survey in a new tab. The game 

artefact also informed the participants to only answer questions for the round they just 

played. When all questions were answered for that round, the survey instructed the 

participant to go back to the game to play the next round. This process continued until 

all rounds were played and all survey questions were answered. 
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To ensure data quality, control questions were included in the survey. Data from 

participants who answered these incorrectly were excluded, resulting in a final sample 

size of 40 for the quantitative analysis. Some participants failed to answer certain 

questions and their missing data has been removed from the analysis of that specific 

category. 

Qualitative data 

For the qualitative aspect of the study, 11 participants were also recruited via 

LinkedIn. Individual semi-structured interviews were conducted both in person and 

over Discord based on the method described by Cote and Raz (2015, 93–113) The 

interviews were recorded for later analysis. To streamline the data collection process, 

participants in the qualitative portion also completed the quantitative portion of the 

study. These participants’ gameplay was also observed to help inform more specified 

follow-up interview questions. The interview questions (see appendix figure 1) 

covered general attitudes toward AI companions in games as well as the AI found in 

the game artefact.  

Data analysis 

Quantitative data 

To analyze the quantitative data from the survey, a repeated measures ANOVA was 

conducted for each category found in the survey to determine whether there were 

significant differences in participants’ experiences across the different autonomy 

levels of AI. For categories that showed significant results, post hoc pairwise 

comparison t-tests using the Bonferroni correction were performed to identify where 

the significant differences lied. All statistical analysis was conducted using jamovi, an 

open-source statistics software (Love, Dropmann, and Selker 2024). 

Qualitative data 

The overall approach for analyzing the qualitative data is inspired by the method 

described by Cote and Raz (2015, 108–12). First, all the interviews were transcribed 

with a high level of detail to be able to understand the participants’ thoughts as 

accurately as possible. These transcriptions were then reviewed, and citations were 

extracted and transferred to FigJam, an online whiteboard application (Figma, Inc. 

2021), if deemed relevant to the research question. The qualitative data was analyzed 
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using theoretical thematic analysis. Theoretical thematic analysis is driven by the 

researcher's interest in the area, which leads to a less detailed description of the data 

overall but a more detailed analysis of some aspect of the data (Braun and Clarke 

2006, 83–84). More concretely, when analyzing data the researcher tries to fit that 

data into their area of interest which makes the approach more analyst-driven rather 

than data driven (Braun and Clarke 2006, 83–84). Codes were assigned to each 

citation that for example reflected the topics of discussion or the feelings expressed by 

the participant. Data points with similar codes were later grouped together to form 

themes. Finally, the found themes were summarized in a thematic map (see appendix 

figure 2) using MindMeister, an online application for creating mind maps 

(MeisterLabs GmbH 2007). The thematic map also helped illustrate how the different 

themes related to each other. The qualitative results presented in the text are the 

themes found in the analysis.  
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Results 

Quantitative data 

Descriptives 

Table 1: Gender 

Frequencies of Gender 

Gender Counts % of Total Cumulative % 

Man  29  72.5 %  72.5 %  

Woman  8  20.0 %  92.5 %  

Non-Binary  2  5.0 %  97.5 %  

Other  1  2.5 %  100.0 %  

Table 2: Age 

Frequencies of Age 

Age Counts % of Total Cumulative % 

25-31  17  42.5 %  42.5 %  

19-24  19  47.5 %  90.0 %  

Older  1  2.5 %  92.5 %  

32-38  3  7.5 %  100.0 %  

Table 3: Gaming Habits 

Frequencies of Gaming Habits 

Gaming Habits Counts % of Total Cumulative % 

A few times a week  13  32.5 %  32.5 %  

Daily  23  57.5 %  90.0 %  

Seldom or never  1  2.5 %  92.5 %  

Monthly  2  5.0 %  97.5 %  

Weekly  1  2.5 %  100.0 %  
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Table 4: Attitude Toward Cooperating with AI 

Descriptives 

  Attitude toward AI cooperation 

N  40  

Missing  0  

Mean  3.75  

Median  4.00  

Standard deviation  0.981  

Minimum  1  

Maximum  5  

Table 5: Perception of General AI Intelligence 

Descriptives 

  General AI Intelligence 

N  40  

Missing  0  

Mean  2.80  

Median  3.00  

Standard deviation  0.966  

Minimum  1  

Maximum  5  

Table 6: Perception That More Intelligent Companion = More Enjoyment 

Descriptives 

  More intelligence = More enjoyment 

N  39  

Missing  1  

Mean  3.79  

Median  4  

Standard deviation  1.03  

Minimum  1  

Maximum  5  
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Table 7: Most Enjoyed Version 

Frequencies of Most enjoyed version 

Most enjoyed version Counts % of Total Cumulative % 

Medium  14  35.0 %  35.0 %  

Low  8  20.0 %  55.0 %  

High  17  42.5 %  97.5 %  

None  1  2.5 %  100.0 %  

Test results 

Enjoyment was found to not be significantly different between the versions, 

𝐹(2, 72) = 1.80, 𝑝 = 0.173, η𝑝
2 = 1.87. 

Table 8: Enjoyment - Repeated Measures ANOVA 

Within Subjects Effects 

 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  3.75  2  1.87  1.80  0.173  

Residual  74.92  72  1.04        

Note. Type 3 Sums of Squares 

Perceived Player Competence was significantly different between the versions 

(𝐹(2, 76) = 14.1, 𝑝 < 0.001, η𝑝
2 = 10.564). The post hoc test revealed that 

Perceived Player Competence was significantly lower for the Low Autonomy version 

compared to the Medium Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.667, 𝑆𝐸 = 0.170, 

𝑝 = 0.001) and the High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −1.026, 𝑆𝐸 = 0.203, 

𝑝 < 0.001). There was no significant difference between the Medium Autonomy and 

High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.359, 𝑆𝐸 = 0.213, 𝑝 = 0.298). 

Table 9: Perceived Player Competence - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  21.1  2  10.564  14.1  < .001  

Residual  56.9  76  0.748        

Note. Type 3 Sums of Squares 



25 

 

Table 10: Perceived Player Competence - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  -0.667  0.170  38.0  
-

3.93 
 0.001  

Low   -  High  -1.026  0.203  38.0  
-

5.06 
 < .001  

Medium  -  High  -0.359  0.213  38.0  
-

1.69 
 0.298  

Perceived AI Competence was significantly different between the versions 

(𝐹(2, 76) = 5.09, 𝑝 = 0.008, η𝑝
2 = 4.368). The post hoc test revealed that the 

Perceived AI Competence was significantly lower for the Low Autonomy version 

compared to the Medium Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.667, 𝑆𝐸 = 0.218, 

𝑝 = 0.012). There were no significant differences between the Low Autonomy 

version compared to the High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.282, 𝑆𝐸 =

0.226, 𝑝 = 0.661). There were also no significant differences between the Medium 

Autonomy version compared to the High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  0.385, 

𝑆𝐸 = 0.182, 𝑝 = 0.124). 

Table 11: Perceived AI Competence - Repeated Measures Anova 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  8.74  2  4.368  5.09  0.008  

Residual  65.26  76  0.859        

Note. Type 3 Sums of Squares 
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Table 12: Perceived AI Competence - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  -0.667  0.218  38.0  
-

3.05 
 0.012  

Low  -  High  -0.282  0.226  38.0  
-

1.25 
 0.661  

Medium  -  High  0.385  0.182  38.0  2.11  0.124  

Perceived Team Performance was significantly different between the different 

versions of the AI (𝐹(2, 76) = 3.64, 𝑝 = 0.031, η𝑝
2 = 4.75). The post hoc test 

revealed that Perceived Team Performance in the Low Autonomy version was 

significantly lower compared to the High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.667, 

𝑆𝐸 = 0.261, 𝑝 = 0.044). There was not a significant difference between any of the 

other versions (Low – Medium | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.513, 𝑆𝐸 = 0.265, 𝑝 = 0.180. 

Medium – High | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.154, 𝑆𝐸 = 0.251, 𝑝 = 1.000). 

Table 13: Perceived Team Performance - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  9.50  2  4.75  3.64  0.031  

Residual  99.16  76  1.30        

Note. Type 3 Sums of Squares 

Table 14: Perceived Team Performance - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  -0.513  0.265  38.0  
-

1.938 
 0.180  

Low   -  High  -0.667  0.261  38.0  
-

2.558 
 0.044  

Medium  -  High  -0.154  0.251  38.0  
-

0.614 
 1.000  
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 Engagement was not significantly different between the different versions of the AI 

(𝐹(2, 76) = 0.704, 𝑝 = 0.498, η𝑝
2 = 0.521). 

Table 15: Engagement - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  1.04  2  0.521  0.704  0.498  

Residual  56.29  76  0.741        

Note. Type 3 Sums of Squares 

The Repeated Measures ANOVA for Trust indicated that the result was significantly 

different between the different versions of the AI (𝐹(2, 76) = 3.46, 𝑝 = 0.037, η𝑝
2 =

4.06). However, the post hoc test revealed that no version was significantly different 

enough from another to be statistically reliable (Low – Medium | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =

 −0.641, 𝑆𝐸 = 0.266 𝑝 = 0.063. Low – High | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.385, 𝑆𝐸 = 0.269, 

𝑝 = 0.483. Medium – High | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  0.256, 𝑆𝐸 = 0.193, 𝑝 = 0.579). 

Table 16: Trust - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  8.12  2  4.06  3.46  0.037  

Residual  89.21  76  1.17        

Note. Type 3 Sums of Squares 

Table 17: Trust - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  -0.641  0.266  38.0  
-

2.41 
 0.063  

Low   -  High  -0.385  0.269  38.0  
-

1.43 
 0.483  

Medium  -  High  0.256  0.193  38.0  1.33  0.579  
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Perceived Workload Distribution refers to how the participant perceived how even the 

workload was between the participant and the AI. Perceived Workload Distribution 

was found to be significantly different between the different versions (𝐹(2, 76) =

19.1, 𝑝 < 0.001, η𝑝
2 = 15.410). The post hoc test revealed that the Perceived 

Workload Distribution was significantly different between all different versions of the 

AI (Low – Medium | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.667, 𝑆𝐸 = 0.221 𝑝 = 0.014. Low – High | 

𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −1.256, 𝑆𝐸 = 0.200, 𝑝 < 0.001. Medium – High | 𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =

 −0.590, 𝑆𝐸 = 0.186, 𝑝 = 0.009). The statistics indicated that Perceived Workload 

Distribution was the most uneven for the Low Autonomy version (𝑀 = 2.08, 𝑆𝐷 =

0.917), more even for the Medium Autonomy version (𝑀 = 2.73, 𝑆𝐷 = 1.18), and 

the most even for the High Autonomy version (𝑀 = 3.36, 𝑆𝐷 = 1.20). 

Table 18: Perceived Workload Distribution - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  30.8  2  15.410  19.1  < .001  

Residual  61.2  76  0.805        

Note. Type 3 Sums of Squares 

Table 19: Perceived Workload Distribution - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  -0.667  0.221  38.0  
-

3.01 
 0.014  

Low   -  High  -1.256  0.200  38.0  
-

6.27 
 < .001  

Medium  -  High  -0.590  0.186  38.0  
-

3.17 
 0.009  

The Objective Workload distribution was calculated using the points scored by the 

player and the AI respectively and determining how equal those numbers were. Using 

this a workload distribution score was created on a continuous scale from 1 – 5 where 

5 represents the most equal distribution. The Objective Workload Distribution was not 
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significantly different between the different versions (𝐹(2, 70) = 1.28, 𝑝 = 0.283, 

η𝑝
2 = 0.921). 

Table 20: Objective Workload Distribution – Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  1.84  2  0.921  1.28  0.283  

Residual  50.24  70  0.718        

Note. Type 3 Sums of Squares 

The Player Workload was significantly different between different versions 

(𝐹(2, 70) = 7.48, 𝑝 = 0.001, η𝑝
2 = 0.1123). The post hoc test revealed that the 

Player Workload was significantly higher for the Low Autonomy version compared to 

the Medium Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  0.1053, 𝑆𝐸 = 0.0341, 𝑝 = 0.012) 

and compared to the High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  0.0850, 𝑆𝐸 = 0.0326, 

𝑝 = 0.040). There was not a significant difference between the Medium Autonomy 

version compared to the High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.0203, 𝑆𝐸 =

0.0165, 𝑝 = 0.685). The descriptive statistics indicated that the participants 

performed about 41% of the work for the Low Autonomy version (𝑀 = 0.410, 𝑆𝐷 =

1.96), 30% of the work for the Medium Autonomy version (𝑀 = 0.301, 𝑆𝐷 =

0.104), and 32% of the work for the High Autonomy version (𝑀 = 0.321, 𝑆𝐷 =

0.102). This means that the AI did 58% percent of the work for the Low Autonomy 

version, 70% for the Medium Autonomy version, and 68% for the High Autonomy 

version. 

Table 21: Player Workload - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  0.225  2  0.1123  7.48  0.001  

Residual  1.051  70  0.0150        

Note. Type 3 Sums of Squares 
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Table 22: Player Workload - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  0.1053  0.0341  35.0  3.08  0.012  

Low  -  High  0.0850  0.0326  35.0  2.61  0.040  

Medium  -  High  -0.0203  0.0165  35.0  
-

1.23 
 0.685  

Ease of Cooperation was not significantly different between the different versions 

(𝐹(2, 76) = 1.23, 𝑝 = 0.299, η𝑝
2 = 1.18). 

Table 23: Ease of Cooperation - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  2.38  2  1.188  1.23  0.299  

Residual  73.62  76  0.969        

Note. Type 3 Sums of Squares 

The Perceived AI Understanding of the Player’s Goals was not significantly different 

between the different versions (𝐹(2, 76) = 1.62, 𝑝 = 0.205, η𝑝
2 = 1.444). 

Table 24: Perceived AI Understanding of Player’s Goals - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  2.89  2  1.444  1.62  0.205  

Residual  67.78  76  0.892        

Note. Type 3 Sums of Squares 

 The Perceived AI Accomplishment of the Player’s Goals was not significantly 

different between the different versions (𝐹(2, 72) = 0.103, 𝑝 = 0.902, η𝑝
2 = 0.117). 
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Table 25: Perceived AI Accomplishment of the Player’s Goals - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  0.234  2  0.117  0.103  0.902  

Residual  81.766  72  1.136        

Note. Type 3 Sums of Squares 

The Player’s Want for More Help from the AI was significantly different between the 

different versions (𝐹(2, 74) = 3.82, 𝑝 = 0.026, η𝑝
2 = 4.59). The post hoc test 

revealed that the Player’s Want for More Help was significantly higher for the Low 

Autonomy version compared to Medium Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  0.684, 

𝑆𝐸 = 0.230, 𝑝 = 0.015). There was not a significant difference between the Low 

Autonomy and High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  0.447, 𝑆𝐸 = 1.650, 𝑝 =

0.322). There was also not a significant difference between the Medium Autonomy- 

and High Autonomy version (𝑀𝑒𝑎𝑛 𝐷𝑖𝑓𝑓 =  −0.237, 𝑆𝐸 = 0.251, 𝑝 = 1.000). 

Table 26: Player’s Want for More Help – Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  9.18  2  4.59  3.82  0.026  

Residual  88.82  74  1.20        

Note. Type 3 Sums of Squares 

Table 27: Player’s Want for More Help - Post Hoc Pairwise Comparison t-test 

Post Hoc Comparisons - AI Autonomy Level 

Comparison  

AI Autonomy 

Level 
  

AI Autonomy 

Level 

Mean 

Difference 
SE df t pbonferroni 

Low  -  Medium  0.684  0.230  37.0  2.978  0.015  

Low   -  High  0.447  0.271  37.0  1.650  0.322  

Medium  -  High  -0.237  0.251  37.0  
-

0.942 
 1.000  

Frustration was not significantly different between the different versions (𝐹(2, 76) =

1.32, 𝑝 = 0.273, η𝑝
2 = 1.188).  
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Table 28: Frustration - Repeated Measures ANOVA 

Within Subjects Effects 

  Sum of Squares df Mean Square F p 

AI Autonomy Level  2.38  2  1.188  1.32  0.273  

Residual  68.29  76  0.899        

Note. Type 3 Sums of Squares 

Qualitative data 

All participants have been anonymized and will be referred to as P1, P2 or Participant 

One, Participant Two etc... Several interviews were conducted in Swedish, and 

citations have been translated. Certain words have also been replaced to maintain 

anonymity. Version-A, Version-B, and Version-C have also been replaced with that 

version’s corresponding autonomy level. 

Roles and personality 

A skill we have as humans is being able to recognize objects as a kind of thing 

(Richler and Palmeri 2014). This lets us apply what we have learned about one thing 

to another and make generalized assumptions about it (Richler and Palmeri 2014). 

Video games are often fantastical and abstract, requiring players to make assumptions 

and form new understandings using what they already know. It’s not uncommon for a 

game to have a narrative or theme, but something all games have is a context in which 

the game takes place. Rules help define games; without rules and interaction, there is 

no game (Tavinor 2008). Within a game world, both players and AI assume roles, 

which can be predetermined by the narrative or assumed by the player given the 

theme or context.  

Participants explained that when paired with an AI companion, they set certain 

expectations based on the role they believe the AI should fulfill. These expectations 

shape the player's perception of the AI's performance and competence. When an AI 

fails to meet these expectations, it is perceived as "bad" or incompetent, leading to 

frustration. Participant Five highlighted this issue stating: 

P5: “Games that do AI badly compared to other games are those that… Well, 

for example, those that have the AI supposed to be a skilled assassin that is 

super good, but in reality is everything but that.” 
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When an AI is expected to be incompetent, participants were more lenient about its 

simple behavior. The AI had fulfilled its role, and it was not expected to do more than 

it did. Participant Eight said: 

P8: “Another example of an AI that I think works well is the one in Lemmings. 

All they do is literally walk back and forth, and that’s it. (...) It’s only a little 

Lemming after all, you can’t expect much more from it.” 

Participants expected AI that controlled human-like characters or player-like avatars 

to have complex behaviors similar to a real human player. They wanted the AI to 

communicate thoughts, listen, make their own decisions, and follow player decisions. 

Participants also preferred AI that played "emotionally" rather than in a mechanically 

optimized way. A believable AI should not only follow logic but also show signs of 

personality and independent thought as explained by Participant Four and Participant 

Two: 

P4: “The AI or the characters that join you in the story, they feel more like 

people, like characters. They have their own decisions. They make their own 

decisions based on their personalities, so those are super nice.” 

P2: “[An AI companion] needs to feel a bit human if that makes sense. You 

want it to have a bit of personality behind it.” 

To summarize, participants emphasized the importance of AI meeting their 

expectations and fulfilling their role within the game context. AIs that failed to meet 

these expectations were seen as frustrating and poorly designed, while those that 

exhibited believable and contextually appropriate behavior were appreciated and 

deemed as believable. 

Dominant player role and player authority 

Player agency is an important component of games. Without it, the player is a 

spectator, as their actions have no impact. With agency, players make meaningful 

decisions that influence the game's outcome. When playing with AI companions, 

participants preferred having more influence over a situation than the AI. They 
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enjoyed the AI being in supportive roles that enabled the player to engage in fun and 

interesting activities as Participant Three mentioned: 

P3: “I also appreciate AI that sort of enables one to do... Cool stuff. Like AI in 

supportive roles such as like healers, support characters or whatever so that I 

can just do all the fun flashy stuff and they can just buff me.” 

When an AI companion was doing more than the player, participants felt like they 

“stole the player's glory” and that they were overbearing. Players want to do tasks 

themselves because they find them fun. Participant One shared: 

P1: “I thought it was more enjoyable when you could say: ‘Okay, now I want 

to play a bit more.’ (...) you felt more included in what was happening. In the 

[High Autonomy AI] level it felt like it took over and forced me to play a 

certain way.” 

Participants also liked when they could assert some sort of control over the AI 

companion. Having control felt safe because the participant could keep the AI from 

making mistakes. Even when control was not frequently asserted, participants felt 

more confident knowing they had the option to guide the AI if necessary. Participant 

Eleven said: 

P11: “I think why I prefer the [Medium Autonomy AI] [the most] was because 

I had the opportunity to change it... Like to manually control it at times, but I 

never did. I just had it fully autonomous the whole time. It's just the fact that I 

could that was like ‘Oh, that's kind of nice.’” 

There are many different types of games, and they can have radically different types 

of gameplay. It’s also common for games to have varying gameplay segments that 

differ in pace and action. Participants favored AI making independent decisions 

during slower segments because the stakes are not as high but wanted more control in 

complex fast-paced situations as Participant Six noted: 
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P6: “I would not mind if an AI took its own decisions in an exploring section. 

But I do think in a more gameplay-heavy segment such as a boss fight it would 

be nice if I had more control [over the AI].” 

It can also be especially frustrating when the participants feel the need for control but 

don’t have it as explained by Participant Five:  

P5: “In CS GO for example (...). A bot should follow my lead so we could 

achieve the best results. It’s very frustrating when bots, and players for that 

matter, just ignore what you say, go off on their own, and then die and we end 

up with a disadvantage.” 

In summary, participants valued AI companions that supported player agency and 

provided the right balance of control. The participants wanted to have a more 

dominant role than the AI and preferred an AI that enabled fun and engaging 

activities. The participants also appreciated when they had authority, or the ability to 

control the AI when necessary, especially in high-stakes situations.  

Intelligence and understanding of goals  

Participants wanted AI companions to understand their goals and assist them in 

achieving those goals. When an AI companion did not understand or actively 

hindered these goals it was frustrating for the participants and the AI was perceived as 

incompetent. Participant Eight expressed frustration with misaligned priorities: 

P8: “For example when you are trying to beat a boss and it’s like ‘Why are 

you running over to the chest right now?’ or ‘Why are you trying to kill the 

small little gnome way over there when we have this fat boss in front of us?’. 

Their priorities are often not as they should be.” 

Participants also frequently expressed a need for AI companions that could effectively 

support their goals without requiring constant supervision. Participant One noted: 

P1: “[The High Autonomy AI] did many things that were not helpful. When it 

could’ve finished one [vehicle] with a red cable it instead started pulling the 
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green cable over to another one. He didn’t really understand what we were 

supposed to do.” 

When an AI acts too independently and takes actions before the player can react, it 

can also cause frustration and make the player feel overwhelmed as expressed by 

Participant Seven: 

P7: “[The High Autonomy AI] immediately knew what to do when something 

new spawned before I had even registered that 'yes, now I can do this'. It felt a 

bit like being run over, needing to rush to keep up.” 

When an AI does not follow the player’s goal, it can also be perceived as poorly 

implemented. Participant two remarked: 

P9: “[In the game The Last Guardian] I think the AI felt clunky. You tell it to 

do something and it doesn’t do it really. But not in a way that it’s intended to, 

but more like kind of a bug type of thing.” 

This theme further highlights the need for control and that AI companions must 

understand and align with player goals, supporting their strategies to provide an 

enjoyable and engaging experience. 

Decision-making and situational awareness 

A fully autonomous AI makes its own decisions without player input. Participants 

generally perceived more autonomous AI that fulfilled player goals as intelligent, 

while less autonomous AI that followed exact instructions and completed the same 

goals was seen as unintelligent. Participants appreciated AI that could act 

independently and competently without needing constant direction. Participant Ten 

explained: 

P10: “Depending on the skill level of the AI I think. If it's like... if it's actually 

making a pretty all right decision, then I think it's cool. Then I would just go 

with the flow. At that point, it doesn't really matter if it's a player or an AI.” 



37 

 

Participants valued AI that could handle tasks on its own and make their own 

decisions, reducing the need for micromanagement. This desire stems from the need 

to reduce the cognitive load on the player, allowing them to focus on their own 

actions and strategies within the game. Participant Six remarked: 

P6: “I don’t want to be like ‘Alright now I tell the AI to do this’ and then it 

does something on its own and I have to control it again and then I also have 

to control myself. It was easier to cooperate with [the High Autonomy AI].” 

Furthermore, participants expressed a preference for AI that could understand and 

adapt to the player's goals without requiring detailed instructions. As Participant 

Seven noted: 

P7: “It should be competent enough that I can communicate with it. To be 

able to say ‘We’re going this way now, you follow me.’ It should be good 

enough to act on its own without needing to be told every single thing to do.” 

Autonomous AI that performed well in gameplay was seen as more enjoyable, as it 

allowed players to focus on their own tasks while trusting the AI to handle its role. 

Participant Two was happy to relinquish control because the AI was intelligent: 

P2: “In this game I just wanted the AI to do everything for me. And it was 

pretty competent in what it did so I didn't mind it not having to be commanded 

by me.” 

Participants also emphasized the importance of the AI's ability to adapt to various 

situations, making intelligent decisions that aligned with the player's strategy. An AI 

having situational awareness and reacting to the player was desired. Participant Three 

said: 

P3: “If the AI would be designed in a way that it reacts to the situation, that 

would be good. (…) I would just prefer it playing well and me reacting 

accordingly and the other way around me playing however I want and it 

reacting to that.” 
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Overall, participants preferred AI competent, autonomous, and situationally aware AI 

that can make decisions that support the player's goals. This not only enhanced the 

gameplay experience but also reduced the need for constant micromanagement and 

intervention, allowing players to immerse themselves more fully in the game. 

Player-centered adaption and guidance 

AI companions must support each player’s needs, adapt to their playstyle, and 

respond to their personality. Participants highlighted that the desired behavior of AI 

companions can change based on the type of game and the player's goals at any given 

time. Participants' preference for AI behavior can also vary widely depending on the 

context of the game. 

Participants wanted AI that could adjust to their changing preferences and moods. 

This adaptability was important for maintaining an enjoyable and engaging 

experience. Participant Four explained:  

P4: “And sometimes I really enjoy like playing, like, Adventure style games. I 

can enjoy a character being like, ‘OK, can we go? Can we go further?’ 

Sometimes that can hint that I'm already done in an area, but sometimes it 

also just annoys me because I'm like I want to chill.” 

Moreover, participants expressed that their enjoyment of AI behavior also depended 

on their objective in the game. Participant Five said: 

P5: “If I’m playing a competitive game then I am there to win. I’m not playing 

to take in the atmosphere and think about philosophy but I am just playing to 

win. Then you want the AI on your team to play as good as possible” 

This sentiment reflects the need for AI to be competitive and highly skilled in more 

goal-oriented games. 

The level of control and assistance desired from the AI can also change as players 

progress and master the mechanics of the game. Early in the game, players might need 

more support and guidance, but later, might prefer AI to take on a more supportive 

role as explained by Participant Six: 
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P6: “In certain games, you play with an AI in like a tutorial. Then I’m 

learning through the AI. But then when I’ve gotten further in the game I would 

prefer if the AI did less and like supported me.” 

Participant Nine shared how they think this could be achieved within the game: 

P9: “I think if you create a game where AI can help you, it should have 

difficulty settings so you can choose how much they will help.” 

In conclusion, participants valued AI companions that could adapt to their individual 

playstyles and goals, offering varying levels of assistance and autonomy depending on 

the game and situation. This flexibility enhanced the gaming experience by ensuring 

that the AI companion met the player's needs, whether they were seeking challenge, 

support, or exploration. 
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Discussion 

The findings revealed that while AI autonomy significantly influences certain aspects 

of the player experience, other design factors are also crucial for creating an enjoyable 

and engaging companion. 

Participants generally had a positive outlook on cooperating with AI agents, although 

their perception of the intelligence of AI in games was neither extremely high nor low 

but rather neutral. Participants were asked whether they believed that a more 

intelligent companion would lead to more enjoyment of the game. This question was 

later deemed to be poorly formulated post data gathering since intelligence can be 

interpreted in many ways. However, for the purposes of this study, intelligence was 

measured by how independent or autonomous the AI was. Participants generally 

seemed to believe that more autonomous AIs led to more enjoyment. Nevertheless, 

the analysis revealed that Enjoyment, Engagement, Frustration, and Ease of 

Cooperation did not differ significantly between the AI versions. This indicates that 

the level of AI autonomy does not significantly impact these aspects of the player 

experience, suggesting that other factors may play a larger role in influencing the 

different categories. 

Perceived Player Competence was significantly lower for the Low Autonomy version 

compared to the other AI versions. This suggests that players felt more competent 

when interacting with an AI of higher autonomy. One possible explanation is that a 

higher autonomy AI reduces the player’s workload, allowing them to perform better. 

It should also be noted that participants played the game artefact starting with the Low 

Autonomy version, then the Medium Autonomy version, and finally the High 

Autonomy version. Logically, players' competence might improve as they play more 

of a game. However, when considering Perceived AI Competence, another dimension 

emerges. Perceived AI Competence was significantly higher for the Medium 

Autonomy version compared to the Low Autonomy version, but there were no 

significant differences between the Medium and High Autonomy versions. This 

suggests that Medium Autonomy might provide an optimal balance between control 

and independence, enhancing AI competence without overwhelming the player. 
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Perceived Workload Distribution was significantly different between the AI versions. 

Participants perceived the workload distribution as the most uneven with the Low 

Autonomy AI, slightly more even with the Medium Autonomy AI, and most even with 

the High Autonomy AI. However, the Objective Workload Distribution was not 

statistically significant. Objectively, all AI versions carried a higher workload than the 

player, with the High and Medium Autonomy versions having a workload of about 

70% each and the Low Autonomy version at 58%. This discrepancy might be due to 

participants perceiving the act of commanding the Low Autonomy AI as part of their 

workload, which several participants in the qualitative portion of the study noted as 

stressful. Fitting this, Player’s Want for More Help was significantly higher for the 

Low Autonomy version compared to the other versions, likely due to the perceived 

higher workload associated with the Low Autonomy AI. Notably, participants found 

the High Autonomy AI to have the most even workload distribution despite it 

objectively being one of the most uneven. This could be because the High Autonomy 

AI did not need supervision, allowing players to focus on their tasks and thus feel like 

they contributed more to the team. 

Perceived AI Understanding of Player’s Goals and Perceived AI Accomplishment of 

Player’s Goals were not significantly different between AI versions. This was 

anticipated since the AIs were not specifically designed with an understanding of 

player goals in mind. However, it is noteworthy that the Low Autonomy AI, which 

could be commanded to complete specific tasks, did not score higher in the two 

categories.  

The analysis of Trust initially indicated significant differences between the AI 

versions. However, post hoc tests revealed no statistically reliable differences between 

specific versions. This suggests that while the level of AI autonomy influences trust to 

some extent, the variations are not pronounced enough for the game artefact to 

establish clear preferences.  

The current study found roles and personality as crucial components of AI companion 

design. These expectations participants set on a role are influenced by factors such as 

narrative, context, and appearance. This finding aligns with Bouquet, Mäkelä, and 

Schmidt (2021), who found that the appearance of companions significantly affects 
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players' assumptions about their abilities and interactions, thereby setting 

expectations. The researchers also noted that individuality—comprising an AI’s 

personality and background, often conveyed through narrative—is a vital design 

space for AI companions. Lankoski (2002) also finds it important for a character to fit 

within the confines of a game world to immerse the player in the game, which can be 

interpreted as fulfilling the expectations of the player.  

Warpefelt and Verhagen (2017) found that NPCs or AIs must exhibit more emergent 

behavior to be more believable. However, the current study does not find this to be 

true. If an AI fulfills its role in the game they are seen as believable, which includes 

behavior but not necessarily emergent behavior. More emergent behavior could be 

desired when an NPC or AI is a human. The current study found that participants 

were more critical of the AI's capabilities when an AI companion resembled a human 

character or controlled an avatar similar to a human player. Not only should the AI be 

able to communicate in an intelligent and complex way, but it should also be able to 

match the performance of human players. Zhang et al. (2021) observed a similar 

phenomenon in multiplayer online games, where participants emphasized that AI 

should strive for mechanical perfection, mirroring human players. Zhang et al. (2021) 

also found human factors to be important for players, citing that humans have their 

own unique playstyle and personality which makes them enjoyable to team up with, 

and an AI can fill that niche as a teammate. This is consistent with the findings of the 

current study where an AI companion having its own personality and quirks is 

enjoyable. This personality could also be a catalyst for emergent behavior, leading to 

more believable NPCs as described by Warpefelt and Verhagen (2017).  

The current study also highlighted the importance of agency and control. Participants 

preferred when they had a more dominant role in the game compared to the AI 

companion. According to Bouquet, Mäkelä, and Schmidt (2021), player characters 

often possess more power and a broader range of abilities than companion characters, 

making companions typically dependent on players. There are also counter-examples 

of this such as in The Last Guardian where the companion is much stronger and has 

more abilities than the player, however, they are still dependent on the player to 

progress through the game (Bouquet, Mäkelä, and Schmidt 2021). This suggests that 

AI companions' dependency on the player is an important aspect of their design 
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because it offers the player agency and authority. The current study reinforced this 

idea, suggesting that control over AI companions further enhances this sense of 

agency. 

An AI being able to understand the player’s goals was found to be another significant 

aspect of companion design. When an AI companion understood and aligned with the 

player's goals, it was perceived as intelligent. Schelble et al. (2022) found that team 

cognition developed more quickly when AI teammates' goals aligned with players' 

goals. They also concluded that AI agents should convey their individual goals and 

how these connect to the team's overall objectives. This finding is consistent with the 

current study, where AI companions that aligned with player goals were more 

enjoyable, while those that hindered players were frustrating. Hou, Hou, and Cai 

(2023) similarly emphasized the importance of AI companions understanding players' 

goals, quests, and actions to allow them to act accordingly. 

Decision-making and situational awareness were also identified as important aspects 

of companion design. Participants preferred more autonomous companions that could 

make their own decisions, allowing the player to focus on their tasks rather than 

micromanaging the AI's tasks. However, this preference was dependent on the AI 

being perceived as intelligent. As mentioned earlier AI companions were perceived as 

intelligent or competent when they understood the player’s goals. The more 

autonomous the companion, the better it needs to comprehend the player's objectives, 

thereby reducing the player's need for control while maintaining agency.  

Player-centered adaption was also identified as an important factor for companion 

design. Companions should adapt to individual player needs and assist them as 

required. Zhang et al. (2021) found that players preferred AI teammates who could 

understand and anticipate their playstyle and behavior in different scenarios. This 

aligns with the current study, where AI companions that could adapt their behavior 

based on the player's mood and play style in similar scenarios were desired. 

Limitations and future research 

This study, while offering valuable insights, has several limitations that should be 

addressed in future research. The results are based on findings using a game artefact, 
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which may not be the most representative example of AI companions in general. The 

AI in this study was tailored specifically for this game, which is not a common game 

type. AI companions are more often found in third-person narrative action games such 

as The Last of Us (Naughty Dog 2013), God of War: Ragnarök (Santa Monica Studio 

2022), Uncharted 4: A Thief’s End (Naughty Dog 2016), The Elder Scrolls V: Skyrim 

(Bethesda Game Studios 2011), Bioshock Infinite (Irrational Games 2013), and Red 

Dead Redemption 2 (Rockstar Games 2018). Participants faced difficulties with the 

game artefact, potentially due to its uncommon nature and unclear visuals. The game 

artefact should have reflected a more representative game type, incorporated clearer 

visuals, and included an interactive tutorial before introducing the different AI 

versions. This would have enabled participants to concentrate on evaluating the AI 

rather than learning game mechanics, potentially leading to more significant 

differences in measures such as engagement and providing more generalizable results. 

Another notable limitation is the design of the AI versions. While the difference 

between the Low Autonomy and High Autonomy versions was significant, the Medium 

Autonomy version was not distinctly intermediate. It functioned more similarly to the 

High Autonomy AI, which could have influenced the results. A better middle ground 

could have been achieved with a different design that more accurately represents 

Medium Autonomy. 

Conducting a pilot study would have been beneficial for this research, as it could have 

highlighted the need to address aspects such as participant stress which was 

mentioned several times in the conducted interviews. The study also found that 

expectations and believability are crucial for AI companion design. Future research 

should explore how narrative, context, and appearance influence the perception of 

similarly behaving AI companions. The use of a survey method could be improved by 

incorporating more AI versions with more nuanced behaviors—such as one focused 

on the player's goals and another adapting to the player's playstyle and then evaluating 

these different variables. Future studies could benefit from more in-depth interviews 

or stimulated recall methods to capture more nuances of the player experience. 

Additionally, tailoring interview questions to be more specific to the game artefact, 

rather than general questions about AI, could yield more relevant insights. A pilot 
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study would have helped refine the game artefact and methodology, potentially 

leading to more nuanced and significant results. 

It is also important to acknowledge the limitations of using non-standardized 

questions in the survey. Since the survey questions were not based on tested or 

theoretically grounded measures, there is uncertainty regarding their validity. The 

questions might not accurately measure the constructs they are intended to assess. For 

example, one survey question asked participants if they thought a more intelligent 

companion would be more enjoyable, and intelligence can be defined differently for 

different participants. Furthermore, the sensitivity of these measures cannot be 

assured. These limitations mean that while the data collected provides useful insights, 

it should be interpreted with caution. To enhance the robustness of similar studies in 

the future, it would be beneficial to develop or utilize standardized, validated 

instruments that can more reliably measure player experiences with AI companions. 

This would help ensure that the findings are both accurate and comparable across 

different studies 

The sequential order in which participants experienced the AI versions, starting with 

Low Autonomy and progressing to High Autonomy, could also have influenced their 

perceptions due to increased familiarity with the game. Randomizing the order of AI 

versions or letting participants only play one version of the AI in future studies could 

mitigate this effect. 
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Conclusion 

The purpose of this study was to gain a deeper understanding of how an AI 

companion’s level of autonomy affects player experience. The study utilized a game 

artefact with varying levels of AI autonomy and included both quantitative and 

qualitative methods.  

The results revealed that while AI autonomy had some influence on aspects such as 

perceived competence and workload, it did not significantly affect overall enjoyment, 

engagement, or frustration. Participants found that other design factors, such as 

meeting player expectations, providing a sense of agency, and adapting to player 

needs, played a more substantial role in enhancing the AI companion experience. 

Specifically, participants valued AI companions that aligned with their goals and 

offered a balance between autonomy and control. The results of the study suggest that 

the most effective AI companions are those that integrate high autonomy with a clear 

understanding of player goals and needs, while still offering a level of control. 

 

In summary, while this study provides a foundation for understanding the impact of 

AI companion autonomy on player experience, future research should address its 

limitations. By refining the design of the game artefact, using a more representative 

game type, and employing more nuanced and comprehensive research methods future 

studies could potentially gain an even deeper understanding of the player experience 

regarding AI behavior.   
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Appendix 

 

Appendix Figure 1: Interview questions 

Survey 

The survey starts with some pre-questions to asses attitudes toward game AI. Then 

questions will turn to the game AI within the project. Finally, the survey wraps up 

Appendix Figure 2: Meaning Map 
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with some end questions where participants can explain their answers in more detail if 

they want.  

 

All data used in the study will be anonymized and the results will be terminated after 

the study has concluded. 

Section 1 

What is your gender? 

• Woman 

• Man 

• Other… 

How old are you? 

• Under 18 

• 19-24 

• 25-31 

• 32-38 

• Older 

How often do you play video games? 

• Daily 

• A few times a week 

• Weekly 

• Monthly 

• Seldom or never 

I have a positive attitude toward cooperation with AI in video games 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

AI teammates in games are often intelligent 

• 1 (Strongly disagree) 

• 2 (Disagree) 
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• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

Section 2 

Version-A part (1/3) 

Only do this part of the survey after you have completed the Version-A level 

 

Enter the player score 

• (Text input) 

Enter the AI score 

• (Text input) 

I felt competent while playing 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI felt competent 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

As a team we performed well 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I enjoyed cooperating with the AI 

• 1 (Strongly disagree) 
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• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I feel trust towards the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI understood my goals 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI helped me accomplish my goals 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI could have helped me more 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I felt engaged while playing 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 
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• 4 (Agree) 

• 5 (Strongly agree) 

The AI frustrated me 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI and I had a similar workload 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

It was easy to cooperate with the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

Select the number 2 (Control question) 

• 1 

• 2 

• 3 

• 4 

• 5 

Section 3 

Version-B part (2/3) 

Only do this part of the survey after you have completed the Version-B level 

 

Enter the player score 
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• (Text input) 

Enter the AI score 

• (Text input) 

I felt competent while playing 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI felt competent 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

As a team we performed well 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I enjoyed cooperating with the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I feel trust towards the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 
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• 5 (Strongly agree) 

The AI understood my goals 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI helped me accomplish my goals 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI could have helped me more 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I felt engaged while playing 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI frustrated me 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI and I had a similar workload 
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• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

It was easy to cooperate with the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

Section 4 

Version-A part (1/3) 

Only do this part of the survey after you have completed the Version-A level 

 

Enter the player score 

• (Text input) 

Enter the AI score 

• (Text input) 

I felt competent while playing 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI felt competent 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 
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As a team we performed well 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I enjoyed cooperating with the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I feel trust towards the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI understood my goals 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI helped me accomplish my goals 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI could have helped me more 

• 1 (Strongly disagree) 
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• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

I felt engaged while playing 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI frustrated me 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

The AI and I had a similar workload 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

It was easy to cooperate with the AI 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

Section 5 

Final questions! 
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The more intelligent the AI companion, the more I will enjoy the cooperation 

experience 

• 1 (Strongly disagree) 

• 2 (Disagree) 

• 3 (Neutral) 

• 4 (Agree) 

• 5 (Strongly agree) 

Which AI version did you enjoy playing with the most? 

• Version-A 

• Version-B 

• Version-C 

• None 

Explain why you think that particular AI was the most enjoyable to play with 

• (Text input) 

Select the number 3 (Control question) 

• 1 

• 2 

• 3 

• 4 

• 5 

Is there anything you would like to explain further or another detail you would 

like to bring up? 

• (Text input) 


