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Abstract

Playing Dungeons & Dragons (D&D) requires players to attend every session of a campaign, which is often
hindered by scheduling conflicts. The disruptions caused by these conflicts could lead to stalled or cancelled
games. To address this challenge, we propose using Al player substitutes. Specifically, we develop LLM-agents
capable of social interaction and exploration within textual D&D scenarios, using Concordia—a library to simulate
multi-agent dialogue and interactions. We iteratively prompt our LLM-agents to foster collaboration, task
progression, and comply with the narrative context in two distinct campaign settings. We annotate natural
language transcripts generated in Concordia, categorising player actions into the three action and dialogue
categories. Our preliminary findings indicate that iterative prompting enhances agents’ narrative compliance,
collaborative behaviour and progression towards campaign goals. These promising results suggest LLM-agents
could be viable stand-ins for human players, and warrant further investigation.

Keywords
Role-playing Agents, Generative-Agent Based Modelling, Large Language Modelling, D&D Gameplay Experience

1. Introduction

Fantasy table-top role-playing games (T TRPGs) such as Dungeons & Dragons (D&D) [1] have maintained
an enduring popularity over the years. In TTRPGs, multiple players engage in a campaign, a series of
simulated challenges that involve social interaction, collaborative exploration and combat [1]. With
campaigns played out over multiple sessions, and potentially long time periods, scheduling play sessions
can be logistically challenging. With a required committent for all players to play throughout a campaign,
scheduling conflicts between players can be disruptive to continuation. With this in mind, there is
potential to develop Al players as stand-ins for human players, mitigating any coordination burden and
offering greater flexibility for scheduling gameplay. The evolving capabilities of large language models
(LLMs) present a significant opportunity to realise such potential.

Research into developing Al players is scarce in TTRPGs but emerging research is showing interest
in using natural language processing (NLP) and LLMs in the domain of TTRPGs. Much of this has
foregrounded TTRPG environments as a testbed for evaluating the dialogue [2], reasoning [3] and
decision making [4] capabilities of language-based systems. Less emphasis is given to the role of these
systems in the context of actual gameplay support. Human-Computer Interaction (HCI) research has
explored the use of LLMs to enhance gameplay. Thus far, however, this has focussed on the development
of Game Master (GM) support and automation rather than players. For example, Zhu et al. [5] developed
an LLM assistant to aid the GM during gameplay, while Triyason [6] went further, to replace the GM
altogether using a commercial LLM.

Given the focus of previous work, there remain important opportunities for research into the devel-
opment of LLM-based player agents. In spite of the growing capabilities of LLMs, there are significant
challenges in their adaptation to the unique context of TTRPG scenarios. Studies of existing systems
highlight various characteristics of LLM generated dialogue that may not be conducive to collaborative
gameplay environment such as excessive agreement or player flattery (aka sycophancy), which can
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lead to unwanted behaviours that may negatively impact on desired features of engaged gameplay
[7]. Propagations of LLM hallucinations via sycophantic behaviour can be disruptive to the campaign
narrative and progression towards task completion in TTRPGs [8]. To ensure that LLM role-playing
agents enhance, rather than detract from, the gameplay experience requires that they consistently
adhere to game rules and their character sheet whilst maintaining a level of creativity as simulated
players. Deviation from rules or an agent’s character sheet could be disruptive to immersion and require
GM intervention to pause the narrative and correct the agent’s mistakes. Frequent instances of this
could disrupt immersion and lead to other players becoming confused and frustrated.

Contribution To further understand these challenges and identify appropriate interventions, we
present exploratory efforts to develop LLM player agents through iterative prompting. We draw from
the growing field of generative-agent based modelling to develop role-playing agents for D&D using
Concordia [9], a library to simulate social interactions using LLM agents. To evaluate the agents’ ability
to perform a given task, in a collaborative manner and compliant with the simulated narrative, we
conduct simulation experiments with a baseline of zero-shot prompting followed by iterative editing and
restructuring of the prompts for three LLM-agents across two different simulated campaign scenarios.
Our findings suggest that iterative prompting improves agents’ ability to progress towards assigned
task completion in a narratively compliant manner and adopting more collaborative actions.

Organisation The paper presents relevant background and related literature (Sec 2), followed by our
methodology (Sec 3) including the agent schematic and simulation set-up. This is followed by the details
of our experiments (Sec 4) including the campaign scenarios we simulate and our schema of iterative
prompting. Then we present our preliminary results (Sec 5), including an analytical discussion of these
results. Finally, we draw conclusions from our initial research explorations, highlighting limitations
and directions (Sec 6).

2. Background and Related Works

To contextualise the work, we provide background about D&D, an overview of Concordia [9] and
related literature.

2.1. Dungeons & Dragons

Dungeons & Dragons (D&D) is a fantasy TTRPG in which each player acts as a created fictional
character which go on fictional adventures. The campaign is created and mediated by a Dungeon
Master (DM) or GM. Campaigns consist of three broad tasks [1]: social interaction, exploration and
combat. Social interactions are dialogue exchanges between players to uncover information, plan group
strategy before exploration or combat, and discuss campaign progression. Players also interact with
non-player characters (NPCs), played by the DM, to gather clues about in-game tasks and opportunities
to gain extra rewards. Social interactions can be open-ended or goal-oriented, occurring between
players as well as with NPCs or the DM (out-of-character) to progress through the game. Exploration
involves using character skills, and querying the DM to discover details about an unknown area of
the game map. This is done to gather information related to further progression, discover hidden
rewards or scout for enemies. Exploration involves direct observation of the environment combined
with querying the DM and other players to gain information. Combat uses character skills and abilities
to fight adversaries—also played by the DM, which hinder progression through the campaign. Players
describe their desired actions and roll dice, the result of which determines whether the combat action
taken is successful or not. Combat is quasi-simultaneous and turn based. Players engage in it against
single or multiple adversaries to survive or to earn rewards.

Our current work focuses on developing agent capabilities for narratively compliant social interactions
and collaborative exploration towards completion of 2 exemplar D&D narrative scenarios.



2.2. Concordia

Concordia offers a library [9], for modelling agent behaviour with three criteria [9]: (1) Coherent with
respect to common sense. (2) Guided by social norms. (3) Contextualised individually according to an
agent’s past and continuous perception of the current situation. These criteria are formalised as the
following questions from March and Olsen [10] for an agent to ask itself: (1) What kind of situation is
this? (2) What kind of person am I? (3) What does a person like me do in a situation like this?

Vezhnevets et al. [9] hypothesise: LLM-based agents can sufficiently answer the above questions when
provided with historical context for an agent, because an LLM training corpus includes vast amounts of
data on human culture. However, the history of the agent must not overwhelm the context window of
the LLM. Concordia provides an associative memory [11] and factorises the context-generation process
using components. Agents can be built through a combination of components which allow customisation
of how they reason and act. For more details see Sec A.1.

2.3. Related Works

Our contributions are closely related to work on modelling D&D gameplay [12, 13] and LLM-based
approaches to aiding human players [5, 4]. Work on dialogue interactions within text-based games
foregrounds these games as test domains for language and agent-based modelling [2]. Ammanabrolu
et al. [14] and Prabhumoye et al. [15] develop agents which generate open-ended and goal-driven
dialogue within fantasy settings. Goal-driven dialogue involves an agent conversing with another to
achieve an objective. Prabhumoye et al. [15] offer the task of making a Knight smile in a text-based
fantasy setting as an example of goal-driven dialogue. Open-ended dialogue is “chit-chat” or banter
which does not achieve an explicit goal but still makes up human conversations. Open-ended dialogue
allows players to familiarise themselves with each other’s characters and improve group cohesion
[16]. Ammanabrolu et al. [3] and Prabhumoye et al. [15]’s approaches are limited by the restrictive
syntax of the dialogue within the ParlAlI dataset they use. ParlAl is a crowd-sourced dataset of dialogue
interactions within a fantasy setting. Whilst diverse in terms of topic, the dataset uses limited syntax
which does not reflect the casual and verbose dialogue spoken by human players. Si et al. [17] use
supervised fine-tuning and the Critical Role Dungeons & Dragons Dataset [18] on the task of story
continuation. Whilst this method provides a simulacrum of the multi-turn dialogue in D&D play, it
restricts the text output to the distribution of the voice actors’ dialogues within the dataset, trading
diversity of text output for verbosity and casualness.

3. Methodology

We now describe the schematics of our D&D environment including the different types of agents and
their interactions, followed by a description of our simulation set up in Concordia.

3.1. Schematic

The schematic for our D&D environment and its constituent agents is presented here:

Definition 1 (Environment). The D&D environment DD is a tuple DD = (O, E, A, Di, C) consisting of
the base elements of the game environment, where O represents a set of observations, E represents a set
of GM’s event statements, A represents a set of actions an agent can take, Di represents the set of agents’
dialogues with each other and C is a set of character sheets of the player agents.

Definition 2 (Observation). o € O is a tuple 0 = (1, aplayers Gnpes Genemy) consisting of elements that an
agent perceives in the game environment, where n represents GM narration, Aplayer IS an action taken by a
player, a, . is an action taken by a non-player character (NPC), and Ggpemy, is an action taken by an enemy.

Definition 3 (Event Statement). e € E is a statement generated by the GM that aggregates player
actions and describes their effects on the campaign narrative, which players interpret as observations.



Definition 4 (Action). a € A is an action that an agent can take based on observations O. It includes a

natural language description of a desired action, with the GM performing similar actions for any NPCs or

adversaries they control. The types of actions include:

« Social interactions: Dialogue between players and NPCs.

« Exploration: Players act directly on features in the game environment as described by the GM.

« Combat actions: Mediated by numerical values used to calculate the probability of success or failure
with the roll of multi-sided dice.

Definition 5 (Dialogue). di € Di is the communication exchanged between a player and other players,
the GM, and NPCs, which influences the flow of the game. It is separate to an agent’s actions which are
limited per agent’s turn, whereas dialogue is unlimited per turn.

Definition 6 (Character sheet). ¢ € C is a comprehensive representation of the character of the agent,
defined as ¢ = (i, st, p, h), where i includes identifiers, st includes statistics, p includes profile details, and h
includes historical context.

Definition 7 (Identifier). i € I is an identifying feature that provides a high-level overview of the agent’s
character, including name, class, level, gender, race, one-word background, moral alignment, and mechanism
for earning experience points.

Definition 8 (Statistic). s € St is a numerical value that mediates combat and effects on the environment
and agents, including equipment, skills, armour class, saving throws, initiative, speed, hit points, and
attacking and spellcasting capabilities.

Definition 9 (Profile). p € P is a detailed description of the narrative qualities of the character, encom-
passing personality traits, ideals, bonds, flaws, physical appearance, and personal goals.

Definition 10 (History). h € H is contextual information that supports the profile p, including date of
birth, backstory, allegiance, and significant memories or formative experiences.

Definition 11 (D&D player agent). Pl = (O, A,C, Di) is a player in D&D, where O is the set of obser-
vations, A is the set of actions, C is the character sheet, and D is the dialogue, representing the player’s
interactions and characteristics within the game.

Definition 12 (Game master). GM = (O, E, A) is the game master responsible for narrating the game
and controlling NPCs.

Definition 13 (Non-Player Character). NPC = (O, E, A) is an entity controlled by the GM that inter-
acts with players in the game.

3.2. Simulation Workflow

Here we detail the interconnected components of our simulation workflow within Concordia [9], which
includes the memories initialisation, player agent construction, and game master setup.

3.2.1. Memories

First, we set up the simulation clock to record O, A, E and Di at every time step. We write the
narrative context for our simulation scenario in the form of “Shared Memories” which guide the
behaviour of P, GM and NPC combined with their role-play instructions. (See examples of Shared
Memories in Sections 4). We then assign relevance to instances of O using an importance_model, to
make memory querying more efficient. Following this, the shared_memories for Pland GM are written,
to establish narrative setting, background and to introduce NPCs. We then instantiate agents with
formative memories to generate H for our Pl and blank memories which are returned whenever an
agent does not observe a particular event.



3.2.2. Player Agents

We build Pl using the following components.

Character Sheet A full natural language description of agent based on a D&D character sheet, C.

Current and Summary Observations Gather, summarise and reason about observations (O) to help
create action (A) context.

Persona A component containing: (1) SituationPerception: prompts the agent with “what kind of
situation is this?”; (2) SelfPerception: prompts the agent with “what kind of person am I?”; and
(3) PersonBySituation: prompts agent with “what does a person like me do in a situation like this?”

Goal Outlined in the agent’s C as a natural language prompt.

Player Instructions

The instructions for how to play the role of {agent name} are as follows. This is a one-shot
campaign within Dungeons and Dragons 5th Edition, in which {agent _name} is a character. The
goal is to be consistent, but creative. It is important to play the role of a person like
{agent_name} as accurately as possible, i.e., by responding in ways that you think it is
likely a person like {agent_name} would respond, and taking into account all information
about {agent_name} that you have. It is important that you collaborate with the other players
on the task at hand and follow the Game Master's instructions. Always use first-person
limited perspective.

Figure 1: A prompt given to the Pl agent to conditions its behaviour in the context of a D&D campaign.

3.2.3. Game Master

The GM object includes the following components.

Game Master Memory A form of associative memory, (O, ES).

Scenario Knowledge contains the facts that GM carries in its working memory and combined with
the instructions influences its mediation of the campaign narrative - an example is given in Sec 4.2.2.

Player Status The observation of the GM object about the PI status and location.

Conversation Externality Allows the GM to handle conversations between Pl as well as with NPCs.

Direct Effect Externality GM observation which tracks direct effect of events and actions on players.

Relevant Events Retrieves relevant events (ES) from the GM memory to condition text outputs which
form agent observations. Once we build the GM object, we start the simulation clock and run the
simulation.

Game Master Instructions

This is a tabletop role-playing game: Dungeons & Dragons. You are the Dungeon Master. You
will describe the current situation to the players in the game and then on the basis of
what you tell them they will suggest actions for the character they control. You will then
decide if the action is valid based on Dungeons & Dragons 5th Edition rules. Aside from you,
each other player controls just one character. If any of the players deviates dramatically
from the shared memories of the group your event statement should attempt to re-orient the
campaign. You are the Dungeon master so you may control any non-player character. You will
track the state of the world and keep it consistent as time passes in the simulation and
the players take actions and change things in their world. Remember that this is a game.

It should be fun for the players. You should use second-person perspective, when speaking
directly to the players. You should use first-person limited perspective when role-playing as
non-player characters and adversaries.'

Figure 2: A prompt given to the GM agent to conditions its direction of the one-shot campaign.



3.2.4. Simulation

The simulation involves interactions between player agents and the GM. When the GM acts as an NPC,
it engages in dialogue or actions that players observe. Players then attempt an action or engage in a
dialogue that NPCs process. When the GM does not act as an NPC, it generates an event statement
based on the simulation’s premise, which players observe. Based on this observation, players take
action or engage in dialogue. The GM aggregates the actions and dialogues of each player into a new
event statement and can alternate between acting as an NPC and mediating the campaign.

4. Experimental Setup

We conduct 4 experiments, comprising 10 simulated runs of the initial portions of 2 D&D scenarios.
We run our experiments using T4 High RAM GPU on Google Colab Jupyter Notebook, which uses
approximately 1.3 to 1.6 compute units per hour. We cap each simulation at 30 minutes for standard-
isation purposes. We use Llama 3.1 [19] for our explorations. It is open source and has comparable
performance to commercial LLMs on a variety of downstream tasks [20].

4.1. Scenarios, Subtasks, and Metrics

Scenarios We consider two scenarios: (1) Rat Infestation and (2) Missing Otter Child. In the Rat
Infestation (RI) scenario, Pl are tasked by an NPC brewer with clearing out a rat infestation within
a local brewery, which may have magical origins. In the Missing Otter Child (MOC) scenario, Pl are
saved from an avalanche and tasked by a magical walrus to find its missing otter child, which was last
seen spying on a shadowy organisation in a nearby city.

Subtasks Each scenario has subtasks which progress the players towards task completion:

Information Gathering Pl asks for further context regarding the task at hand to gain clues which
help with planning. For instance, in RI scenario, asking the brewery owner about past experiences
with invading rats or in the MOC scenario asking the magic walrus where its child was last seen.

Planning Plspends time planning how to solve the task and gather more clues. For instance, in the RI
scenario, looking at maps of the brewery’s basement for weak points where rats may enter or, in the
MOC scenario, searching the city’s surrounding countryside where the otter child was last spotted
for tracks to set up a trail.

Investigation Plinvestigates the target environment. For instance, in the RI scenario, the Pl going
into the brewery’s basement to find the weak points or, in the MOC scenario, moving towards the
city where the otter child was last spotted.

Metrics In each experiment, we label the simulation transcripts to evaluate the player agent’s ability

to:

Progress towards task completion Assess whether actions, as recorded in the transcripts, positively
or negatively impact task progression, considering both independent and collaborative efforts.

Collaborate towards the goal Classify interactions from the transcripts as collaborative or indepen-
dent. Collaborative actions involve multiple characters working together, while independent actions
occur when characters pursue divergent subtasks.

Act within the narrative context Determine if agent responses, reflected in the transcripts, are
contextually appropriate. Narrative disruption is identified when actions deviate from the established
narrative, with only executed actions counted as valid according to D&D rules.

We evaluate our hypotheses at the 5% significance level for each agent, as they can engage in different
combinations of the three action types. Our primary aggregation metric is the interquartile mean (IQM)
of each action type, which is less affected by outliers than the sample mean due to the stochastic nature
of LLM outputs. IQM also provides tighter confidence bounds than the median, allowing trends to



emerge more quickly in our limited simulation runs. We perform two-tailed trimmed mean t-tests (25%
trim) and compute effect sizes (Cohen’s D).

4.2. Experiments

We now outline our experiments, associated hypotheses and the specific prompts. Each experiment
uses three LLM-agents with their own character sheets C. Appendix A.3 details the prompt edits.

4.2.1. Experiment 1: Single Prompt Baseline

In this experiment, we investigate the effectiveness of a single zero-shot prompt on players Plin a D&D
Rat Infestation Scenario. Our hypothesis is that a single zero-shot prompt provides the agents with
sufficient information to complete the task. We establish a baseline using the prompt:

Shared Memories Baseline - Single Zero-Shot Prompt (Experiment 1 Runs 1-5)

This is a Dungeons & Dragons 5th Edition one-shot campaign. It is set in the city of REDACTED,
just one of the many cities in the REDACTED_SETTING. This one-shot specifically concerns

the REDACTED_BREWERY - a craft brewery known for its hoppy summer ales - is in dire need

of help from a band of reliable, affordable adventurers to help sort out a rat infestation

in the brewery's basement. At the beginning of this adventure our party members meet in the
REDACTED_BREWERY .

We run five repeats of this baseline, with Pl having individual, divergent goals. Next we carry out
five more runs of the simulation, replacing individual goals with a common goal on the first of these
runs. We hypothesise that setting a common goal improves collaboration between the agents compared
to each agent having an individual goal.

Goal in Rat Infestation Scenario: You should collaborate with your fellow adventurers to
complete the task given to you by Brewery_Owner.

Throughout the five runs, we iteratively edit the agents’ Shared Memories to enhance their narrative
compliance and improve task completion. The final prompt version is below; in-prompt capitalisation
is to emphasise important parts to the LLM agents.

Shared Memories Experiment 1 Runs 6-10

This is a DUNGEONS & DRAGONS 5th EDITION one-shot campaign. This one-shot specifically

concerns the REDACTED_BREWERY - a craft brewery known for its hoppy summer ales - is in dire

need of help from a band of reliable, affordable adventurers (the PLAYERS) to help sort out

a RAT INFESTATION in the brewery's BASEMENT. At the beginning of this adventure the PLAYERS

meet in the REDACTED_BREWERY. The PLAYERS DO NOT know each other AT FIRST and need to get to

know each other. Brewery_Owner hands out pints of Ale as the players get to know each other.

He gives players a run-down of the task with some background:

» The business has been doing well and looks to expand its operations. But first the beer
cellar needed to be expanded.

» Workmen that he sent down into the cellar to expand it were attacked by large black rats
which came out of the wall they were digging out.

» The workmen escaped unharmed but the cellars are unusable which is bad for business.

« The rats may have something to do with the REDACTED_NAME on the site which the brewery takes
its name from.

Brewery_Owner then lays out the terms of the task:

« The party must dispose of the rats.

» They must discover the origin of the rats and make sure they permanently stop the
infestation.

« They will each be rewarded 25 gold coins, but this is up for negotiation.




4.2.2. Experiment 2 and 3: Concordia Prompt Schematic

Next, we build on the final version of the prompt from Experiment 1, iteratively modifying its structure
to align with the Concordia prompt schematic. Over 10 runs, we direct relevant information towards the
Pl (updating the scenario_premise) and the GM (updating the scenario_facts) in the RI scenario.
We hypothesise that using the schematic improves the agents’ ability to operate compared to the
zero-shot prompting with a single prompt. Final versions of the prompt are:

Shared Memories Experiment 2 and 3 Final Version

“This D&D short campaign specifically concerns the REDACTED_BREWERY - a craft brewery.',
"It is set in the city of REDACTED_CITY and is in dire need of help.',

“A band of reliable, affordable adventurers are needed to sort out a RAT INFESTATION in the
brewery's BASEMENT. ',

“For the duration of the one-shot, only Player_One, Player_ Two, Player_Three and
Brewery_Owner are in the brewery',

(At the beginning of this adventure Player_One, Player_Two and Player_Three'

+ meet in the REDACTED BREWERY. These three adventurers'

+°DO NOT know each other AT FIRST and need to get to know each other.')

Scenario Premise Experiments 2 and 3 Final Version

‘Brewery_Owner hands out pints of Ale to Player_One, Player_ Two and Player_ Three as they get
to know each other.'

+'He gives them a run-down of the task with some background:'

+°- The business has been doing well and looks to expand its operations.'

+'But first the beer cellar needed to be expanded.'

+°- Workmen that he sent down into the cellar to expand it were attacked by'

+*large black rats which came out of the wall they were digging out.'

+'- The workmen escaped unharmed but the cellars are unusable which is bad for business.'
+°- The rats may have something to do with the REDACTED_NAME on the site which the brewery'
+ takes its name from.'

+ Brewery_Owner then lays out the terms of the task:'

+°- The party must dispose of the rats.'

+'- They must discover the origin of the rats and make sure they permanently'
+ stop the infestation.'

+°- They will each be rewarded 25 gold coins.'

Scenario Facts Experiments 2 and 3 Final Version

“Player_One, Player_Two and Player_Three get to know each other before investigating the
basement. '

+ “Player_One, Player Two and Player Three only spend a short amount of time planning before
heading into the basement.'

+ “End the one-shot before players can start combat.'

+ “The only NPC is Brewery_Owner.'

In Experiment 3, using the final versions of the prompts in Experiment 2, we conduct 10 repeats and
evaluate the players on our three metrics. We do this to investigate the stochasticity of the LLM-agent
outputs that leads to variance in the simulation transcripts in every independent run. We hypothesise
that with a common goal and distributed prompts, qualitative variations in the text outputs are less
drastic than with using a single large prompt.

4.2.3. Experiment 4: Meta-Prompting in a New Scenario

We use the structure of the iterated prompts from Experiment 2 but with a different common goal
and narrative context taken from a second campaign scenario; Missing Otter Child. We hypothesise
that maintaining the prompt structure of the Concordia schematic while altering the content, enables



LLM-agents to adapt to different narrative scenarios without compromising their performance across
the three evaluation metrics, compared to a single zero-shot prompt like the one in our baseline. We
carry out 10 repeats on this new scenario and evaluate Pl performance.

Shared Memories Experiment 4 Final Version

'This D&D short campaign specifically concerns Walrus_Mother, who has brought a group of
animals to safety.',

'She has brought the animals to the REDACTED_MOUNTAINS, hoping to protect them from being
used by an evil druid to wreak havoc on REDACTED_PLACE.',

'She requests the help of Player One, Player Two and Player Three to stem the threats against
everyone. ',

'For the duration of the one-shot, only Player_One, Player_Two, Player_ Three and
Walrus_Mother are in a CAVE',

('At the beginning of this adventure Player_One, Player Two and Player_Three'

+'meet Walrus_Mother at her cave in the REDACTED_MOUNTAINS mountain range. The three
adventurers'

+'DO NOT know each other AT FIRST and need to get to know each other.'

| r

Scenario Premise Experiment 4 Final Version

'Player_One, Player_Two and Player_Three get to know each other after being rescued from an
avalanche. Their rescuer is a giant muskrat in service to Walrus_Mother, an awakened Walrus.'
+'They meet Walrus_Mother in a cavern through which the REDACTED_RIVER river flows back out to
the open air. Walrus_Mother asks the three to save her child Otter_Child, an awakened otter
that has been spying on REDACTED_CITY.'

+'They have been tasked with first finding Otter_Child. Otter_Child was last spotted near
REDACTED_CITY which they can get to by following the REDACTED_RIVER.'

Scenario Facts Experiment 4 Final Version

'Player_One, Player_ Two and Player Three get to know each other before going towards
REDACTED_CITY.'

+ 'Player_One, Player Two and Player_Three spend a short amount of time questioning
Walrus_Mother before starting the investigation.'

+ 'The players do not engage in combat with any enemies, choosing to use stealth to evade
enemies on the REDACTED_MOUNTAINS.'

+ 'The only NPC is Walrus_Mother.'

4.3. Iterative Prompting

We update each prompt after a single simulation, based on an analysis of the simulation transcripts:

4.3.1. Structure of Iterative Prompting

Instructions First, we write the Pl and GM instructions which define their roles within D&D based on
Wizards of the Coast [1] D&D handbook (Sec 3.2).

Shared Memories and Scenario Premise Next we describe the narrative premise, detailing the task
for the PI, their locations, any NPCs involved and suggested actions at the start of the narrative.
Goals We set individual goals for the Pl which leads to divergent behaviour. We modify these to

common goals with emphasis on collaboration with other Pl and completing the task outlined by GM.
Facts Last, we write the campaign facts which are provided to the GM and influence their mediation
of the campaign, combined with the GM instructions.

4.3.2. Criteria for Prompt Edits

First, we edit the instructions to situate our agents within the game of D&D with general context about
the genre and overall aims of the game. We then edit the Shared Memories and Scenario Premise



to: (1) Prevent agent outputs on topics outside the game context such as real world locations and
modern technology incompatible with a medieval high-fantasy setting in D&D. (2) Ensure the agents
are co-located in the same place, i.e., the setting of the one-shot, rather than fabricating that they are in
different locations in the D&D world or the real world. (3) Clarify the specific NPCs involved to prevent
the simulation generating additional ones that do not contribute to the agents progressing their tasks.
We iteratively edit the goals for each Pl to foster collaboration as their initial divergent goals do not
incentivise this and distract them from completing the task. We iteratively edit the facts of the campaign
as a preventative measure. They reinforce and constrain the campaign narrative, as well as eliminate
potential fabrications on behalf of the agents. Appendix A.3 provides a more detailed breakdown.

5. Preliminary Results

We pair the experiments in the following ways: (1) Experiments 1 and 2 to analyse changes in instances of
each action type when using iterative prompting versus the baseline zero-shot prompts. (2) Experiments
1 and 3 to analyse changes in instances of each action type when using the prompts within the Concordia
schematic compared to the single zero-shot baseline. (3) Experiments 3 and 4 after having finalised
the structure of the prompts, we analyse the changes in number of each types of instance across two
different campaign scenarios to see how well meta-prompting [21] allows our agents to adapt.

Our key finding from our initial experiments is that iterative prompting leads to an increase in
progression towards goal, collaborative action and narrative compliance. These increases are of varying
effect sizes as quantified by Cohen’s D (Appendix A.4) but two-tailed t-tests reveal them to be statistically
significant (P<0.05). We provide a break down of the key results for each agent below, as well as trends
in the interquartile mean in Appendix A.4.

Narrative Compliance versus Narrative Disruption

For Player_One, Player_Two and Player_Three Narrative Compliance is higher after iteratively prompt-
ing using the Concordia prompt schematic (IQM = 6.125, IQM = 4.375, IQM = 7.375 respectively) than
for our zero-shot single prompt (IQM = 3.125, IQM = 1.5, IQM = 0.25 respectively). For Player_One and
Player_Two Narrative Compliance increases when we take repeats using the Concordia schematic (IQM
= 6.875, IQM = 6.875 respectively). When we change to a new scenario, Narrative Compliance increases
for Player_One (IQM = 8.5) and for Player_Two it decreases when we change scenario (IQM = 6). For
Player_One and Player_Three Narrative Disruption is higher for our zero-shot single prompt (IQM =
2.25,I0M = 2.75) than it is after iterative prompting using the Concordia prompt schematic (IQM = 1.125,
IQOM = 0.125 respectively) and Narrative Disruption increases when we take repeats (IQM = 3, IQM =
0.375 respectively) but decreases when we change scenarios (IQM = 0.25, IQM = 0.25 respectively).

Progressing versus Not Progressing Towards Goal

For Player_One, Player_Two and Player_Three Progressing Towards Goal is higher after iteratively
prompting using the Concordia prompt schematic (IQM = 5.125, IQM = 3.375, IQM = 5.375 respectively)
than for our single zero shot prompt (IQM = 2.375, IQM = 1.125, IQM = 0.25 respectively). For Player_One
and Player_Two Progress Towards Goal increases when we take repeats (IQM = 5.875, IQM = 4.625
respectively). For Player_One and Player_Three Progress Towards Goal increases when we change
scenarios (IQM = 7.5, IQM = 4.625 respectively) and for Player_Two it decreases when we change
scenarios (IQM = 4.25). For Player_One, Player_Two and Player_Three Not Progressing Towards Goal is
lower after iteratively prompting using the Concordia prompt schematic (IQM = 1.875, IOM = 1.375, IOM
= 2 respectively) compared to our single zero-shot prompt (IQM = 3, IOM = 2.625, IQM = 3 respectively).
For Player_One, Player_Two and Player_Three Not Progressing Towards Goal increases when we take
repeats using the schematic (IQM = 4.5, IQM =2.375, IQM = 2.875 respectively), then decreases when we
change scenario (IQM = 1.75, IQM = 1.75, IQM = 1.5 respectively).



Collaborative versus Independent Actions

For Player_One, Player_Two and Player_Three Collaborative Actions are higher after iteratively prompt-
ing using the Concordia schematic (IQM = 4.375, IQM = 2.5, IQM = 5.125 respectively) compared to our
single zero-shot prompt (IQM = 3, IQOM = 1.5, IOM = 0.25 respectively). For Player_One, Player_Two
and Player_Three Collaborative Actions increase when we take repeats using the Concordia schematic
(IOM = 6.75, IQM = 4.625, IOM = 5.5 respectively), then increases again when we change scenarios (IQM
= 7.625). For Player_One and Player_Two, Independent Actions are higher after iteratively prompting
with the Concordia schematic (IQM = 2.875, IQM = 2.375 respectively) compared to our single zero-shot
prompt (IQM = 2.625, IQM = 2 respectively). For Player_Two and Player_Three Independent Actions
decrease when we take repeats using Concordia schematic (IQM = 1.875, IQM = 2 respectively).

Discussion

There are asymmetric improvements across our agents. This can be attributed to differences in their
character traits. The large decreases in IQM of Narrative Disruption and increases in IQM of Collabora-
tive Actions, could arise from changing their personal goals to a common group goal (see Appendix A.2).
Iterative prompting on player goals could be the cause of the increase in IQM of Progress Towards Goal
for 2/3 PL For Player_One, however, their adoption of a more supervisory role (as seen in transcripts)
does not show the increase in IQM whilst for Player_Three and Player_Two, the transcripts reveal them
actively working towards completing the task.

Increases in IQM for Narrative Compliance for Player_Three and Player Two could be because
their initial personal goals relate to specific NPCs or adversaries, unrelated to campaign scenarios.
Player_One, has a more vague personal goal for the campaign scenarios, so a change in IQM of Narrative
Compliance is less exaggerated. Using the Concordia schematic ensures the agents’ context windows
are not overwhelmed, potentially increasing the IQM for Narrative Compliance compared to single
zero-shot prompt. Using more powerful LLMs may help increase Narrative Compliance, but we aimed
to present iterative prompting as model-agnostic.

No significant changes in IQM of Independent Actions across all three agents. Further experiments will
investigate the reasons for this. A moderate amount of independent actions may help break interaction
loops hindering agent progression, potentially due to sycophantic propagation of hallucinations [22].
This is supported in our simulations with significant decreases in Not Progressing Towards Goal across
the three agents while Collaborative Actions increase and Independent Actions remain unchanged.
From these findings we infer that our agents become more collaborative, narratively compliant and
progress towards their goal whilst still maintaining a moderate amount of independent actions which
have a positive effect on their progression.

6. Conclusion

We develop LLM agents to engage in social interactions and explore text-based environments within a
D&D context. Using iterative prompting, we direct players towards task completion through collabora-
tive action and narrative compliance across two campaign scenarios. Our findings indicate that iterative
prompting enhances agent ability to collaborate effectively towards goals in a narratively compliant
manner. However, more exploration is needed to draw conclusive statements about the efficacy of
iterative prompting as a method for guiding agent behaviour in a D&D setting.

Limitations and Directions

Transcript Annotation A key aspect of our method of evaluation involves labelling the natural
language transcripts for each LLM agent according to three action types. Whilst this is systemised by
defining criteria for categorisation, there is opportunity for more refined and robust definition. A more
valid and game-appropriate labelling scheme may be achieved through through a consensus activity



with experienced D&D players. Furthermore, we currently manually annotate the transcripts. Future
work could automate this with an intent classification algorithm [23].

Sycophancy Mitigation With the open-ended language interactions and a lack of ground truths in
D&D [8], if one agent hallucinates something which another agent sycophantically propagates in their
dialogues and actions, the campaign narrative and progression towards goals is disrupted. Steering
the agent’s outputs back to the narrative disrupts the flow of the game and decreases immersion for
human players. Sycophantic behaviour in LLMs can be attributed to unexpectedly strong alignment to
users’ views [24], due to incentivising helpfulness and harmlessness in RLHF—key layer in modern
LLM architectures. The values instantiated in LLMs via RLHF have to be reconsidered. This could be
done by simplifying RLHF. One way of doing this is Variational Alignment with Re-weighting, which
reduces the implementation complexity and improves training stability for LLMs learning behaviour
policies [25].

Structured Game Interactions We do not simulate structured game interactions, which usually
manifest within D&D combat but can also be related to social interaction or exploration. One way to
do this would be by modifying agents within Concordia to learn rules of structured interactions in
D&D—specifically combat—our simulated scenarios can more accurately represent gameplay with a
view to grounding our agents in physical environments with human players.
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A. Appendix

A.1. More Details on Concordia

Concordia [9] is a library for simulating social interaction between LLM-agents.

A.1.1. Generative Agent

Here we detail the various components which make up a LLM-agent in Concordia.

Components : intermediate an agent’s long-term memory with the text used to condition and generate
action (working memory). They relate to different aspects of the agent or circumstances. An example
of a component from our earlier schema is the character sheet (C) component which provides a full
description of an agent’s D&D character.

Action Context the sum of all components provides the action context for the agent.
The two memory types in Concordia are long term memories and working memory.
Long-Term Memory a set of strings m.

Working Memory w = {w;}, which is composed of the states of individual components.

Component State i is a natural language statement such as “Player_One is a Cleric”, which is updated
as components query their working memory.

Components interface with the LLMs for summarisation and reasoning about their course of action
and can update their state conditioned on the state of other components. Combining these entities,
Vezhnevets et al. [9] define the generative agent as a two-step sampling process. During an action step,
the agent samples its activity a;, which is defined by:

a ~ L(C|f4(wy) (1)
« w; is the component’s state.
« f%aformatting function which creates the sample context for the course of action.
« L is the language model used for sampling.

Here the action is not conditioned on the memory m or the observation o as they can both be viewed
as components. The observations O; are added to the memory m; = m;_; u 0;. The agent does not
respond to every observation so o, is a set of strings. The second step involves the agent sampling the
state w on its memory up to present time m;:

W£+1 ~ L(|f'(w,, my)) (2)

Where f! is a formatting function which converts memory stream and current state of the component
into the query for a component update. Here the memory stream m is explicitly conditioned on as a
component may input specific queries in its memory to update its state. Whilst the equation updates
state after every action this is not necessary and we can decide how frequently to update various
component states.



A.1.2. Game Master

The GM is responsible for all aspects of the simulated environment not directly controlled by agents.
World state and values of grounded variables (inventory, money etc.) are stored within GM memory.
As with the generative agent, the GM answers a set of questions, to mediate between the state of the
simulated environment and the actions of the agent [9]:

« What is the state of the world?
« Given the world state, which specific event is the outcome of an agent’s activity?
« What are the observations players make of the event?

« What effect does the event have on grounded variables?

The GM also consists of components and an associative memory which aid in the GM’s description
of the world state. This is so it can decide which event occurs due to the players’ actions. This event
statement is then added to the GM’s associative memory. After the event description, the GM also
describes the consequences of the event. GM generates an event statement e, in response to agent action
as:

e~ L(|f“(z), @) 3)
Here Vezhnevets et al. [9] explicitly condition on the action attempted by the agent. After adding ¢ to
its memory, the GM can update its components using equation (11). The observations for the agent are
then output as the following:

0;11 ~ LCIf*(Wti1)) 4)
If the GM judges that the agent did not observe the event, none is output. The interaction between a
generative agent and GM drives our simulation.

A.2. Player Goals and Formative Memories Example

Scenario 1: “To get to know your fellow adventurers and complete the task given to you by Brew-
ery_Owner”
Scenario 2: To get to know your fellow adventurers and complete the task given to you by Wal-
rus_Mother.

When Player_Two was 6 years old, they experienced their first taste of freedom on the
cityships as a Redacted Race child, running wild through the zero-gravity playgrounds and
laughing with friends amidst the stars.

At age 9, Player_Two began to show an aptitude for combat training, impressing her
instructors with her natural agility and quick reflexes during a simulated battle drill that
left many of her peers struggling to keep up.

A.3. Prompt Edits
A.3.1. Experiment 1

We start by providing a single large prompt (Shared Memories) to all Pl which is used to generate our
five baseline simulations:

Shared Memories Baseline - Single Zero-Shot Prompt (Experiment 1 Runs 1-5)

This is a Dungeons & Dragons 5th Edition one-shot campaign. It is set in the city of REDACTED,
just one of the many cities in the REDACTED_SETTING. This one-shot specifically concerns

the REDACTED_BREWERY. - a craft brewery known for its hoppy summer ales - is in dire need

of help from a band of reliable, affordable adventurers to help sort out a rat infestation

in the brewery’s basement. At the beginning of this adventure our party members meet in the
REDACTED_BREWERY .




The Pl also have individual and divergent Goals in their character sheets. We observe that this leads
to divergent actions and fabricated outputs which situate the players in completely different places
such as:

Examples of Fabricated Outputs (Experiment 1 Runs 1-5)

Player_Two sits down at a food cart in the Grand Plaza of REDACTED_CITY_2
Player_Three takes his seat at a nearby food stall in the Grand Plaza of REDACTED_CITY_2
Player_One carefully makes his way down the stairs into the cellar

The players’ lack of collaboration motivates the following edit to the individual Goals:

Editing Individual Goals to Common Goal (Experiment 1 Runs 6-10)

To collaborate with your fellow adventurers, listen to the GM and complete the task given to
you by Brewery Owner.

This addition alone does not lead to more collaborative behaviour as the problem of Pl being in
different locations persists. As a result we remove “REDACTED_CITY” from the prompt to prevent an
avenue of fabrication, and amend the Shared Memories:

Edited Shared Memories - Single Zero-Shot Prompt (Experiment 1 Runs 6-10)

This is a DUNGEONS & DRAGONS 5th EDITION one-shot campaign. This one-shot specifically
concerns the REDACTED BREWERY - a craft brewery known for its hoppy summer ales - is in dire
need of help from a band of reliable, affordable adventurers (the PLAYERS) to help sort out
a rat infestation in the brewery's basement. At the beginning of this adventure the PLAYERS
meet in the REDACTED_ BREWERY.

The capitalisation of words is there to emphasise what the LLM agents should prioritise when
generating their outputs. However, the characters are now in a random location not complying with
the narrative or working towards the task:

Examples of Characters in Random Location - (Experiment 1 Runs 6-10)

Player_Three's return from their beachside retreat, forcing them to abandon their warm cup of
coffee

Player_One's location, moving from being anchored near the lighthouse to being on a nearby
boat

Player_Two sat in the quiet café on the outskirts of the city,

Fabricated outputs about modern technology also arise and the Pl make presumptive statements
about each other leading to confusing and irrelevant outputs such as:

Confusing and Irrelevant Output - Experiment 1 Runs 6-10

Player Three takes out her laptop and reviews the notes she made during a previous meeting
about the project proposal that's due soon, but realizes Player One's name is no longer in
her contacts list.

Player_Two -- " “From what I've observed, Player_One's sudden repositioning has left us with

a few unknown variables. Our structural integrity seems intact for now, but I'm concerned
about the implications of his absence, especially given the cryptic message he sent regarding
issues at the old lighthouse."

Player_Two, Player_Three and Player_One have not met in any past encounters and should not
know each other based on their histories in the character sheets. The setting of the campaign is also a



medieval, high fantasy setting so the mention of a laptop is entirely fabricated. We amend the Shared
Memories further to provide more context about the campaign:

Edited Shared Memories - Single Zero-Shot Prompt (Experiment 1 Runs 6-10)

This is a DUNGEONS & DRAGONS 5th EDITION one-shot campaign. This one-shot specifically
concerns the REDACTED_BREWERY - a craft brewery known for its hoppy summer ales - is in dire
need of help from a band of reliable, affordable adventurers (the PLAYERS) to help sort out
a RAT INFESTATION in the brewery's BASEMENT. At the beginning of this adventure the PLAYERS
meet in the REDACTED_BREWERY. The PLAYERS DO NOT know each other AT FIRST and need to get to
know each other. Brewery_ Owner hands out pints of Ale as the players get to know each other.
He gives players a run-down of the task with some background:

- The business has been doing well and looks to expand its operations. But first the beer
cellar needed to be expanded.

- Workmen that he sent down into the cellar to expand it were attacked by large black rats
which came out of the wall they were digging out.

- The workmen escaped unharmed but the cellars are unusable which is bad for business.

- The rats may have something to do with the REDACTED_NAME on the site which the brewery takes
its name from. Brewery_ Owner then lays out the terms of the task:

- The party must dispose of the rats.

- They must discover the origin of the rats and make sure they permanently stop the
infestation.

- They will each be rewarded 25 gold coins, but this is up for negotiation.

However, removing the detail about which city the brewery is in led to one of the agents fabricating
that they were in Somalia:

Fabrication About Somalia (Experiment 1 Runs 6-10)

.Player_One's ship as it sailed away from Somalia's coast, heading in a different direction.

A.3.2. Experiment 2

Starting with the modified version of the Shared Memories in Experiment 1, we break it down and use
parts of it in the Scenario Premise, Scenario Facts and agent Goals to iteratively prompt P We add that
the setting of the campaign is in a “medieval high-fantasy” setting called the “REDACTED_SETTING”
to prevent text outputs about modern technology and real-world countries. We add the following to
the Scenario Facts, to see if it is more impactful there than in the Shared Memories:

Edit to Scenario Facts - Concordia Schematic (Experiment 2 Runs 1-10)

Player_One, Player Two and Player_Three get to know each other before investigating the
basement

This does in lead to a change in the Pl behaviour during the initial scenes of the campaign as they all
discuss their past experiences and plan out a strategy before exploring the basement. An example of
this:

Players Discussing Their Past - Experiment 2 Runs 1-10)

Player_Three --""From what I've gathered from Brewery Owner's explanation, it seems that
these rats are not just any ordinary rodents. Given their size and behavior, I'm inclined to
believe they might be some kind of darkspawn or corrupted creatures, possibly connected to
the REDACTED_NAME on the site''

Player_One --'"1I see. Desperate creatures, you say? That's a good point about the cellar
being attractive to them, but I still think there's more to this infestation than just
common rats. Player_Three's hypothesis about darkspawn isn't entirely out of the question,
considering the history of that REDACTED_NAME''




We also add that the brewery is closed to regular customers for the duration of the campaign to
eliminate additional NPCs apart from Brewery_Owner that disrupt the campaign. An example being
the following:

Unhelpful NPCs - Experiment 2 Runs 1-10

Brewmaster --'‘Ah, come now innkeeper, let's not get our hackles up just yet. A few ideas
tossed around can't hurt, especially when it comes to finding a solution to this...ahem...
persistent pest problem''

Innkeeper --""Don't get ahead of yourself with your fancy ideas, brewer, we've got a rodent
problem on our hands and I'm not paying you to waste time spouting nonsense about “rerouting'
anything! "'

Neither of these NPCs is mentioned in any of the prompts provided to the agents and their discourse
about how to deal with the rats leads to a conversation loop in that specific simulation run which is
disruptive to the progression of the campaign. We edit down the Shared Memories to the following
form:

Final Shared Memories - Concordia Schematic (Experiment 2 Runs 1-10)

‘This D&D short campaign specifically concerns the REDACTED_NAME BREWING COMPANY - a craft
brewery.’,

‘It is set in the city of REDACTED_CITY and is in dire need of help.’,

‘A band of reliable, affordable adventurers are needed to sort out a RAT INFESTATION in the
brewery’s BASEMENT.’,

‘For the duration of the one-shot, only Player One, Player_ Two, Player_Three and Brewery_ Owner
are in the brewery’,

(‘At the beginning of this adventure Player_One, Player Two and Player_Three’

+‘meet in the REDACTED_BREWERY. These three adventurers’

+‘DO NOT know each other AT FIRST and need to get to know each other.’)

We specify not only that the adventurers need to get to know each other but that it is only them and
Brewery_Owner as the singular NPC in the brewery during the campaign. We add the following to the
Scenario Premise taken from the Shared Memories:

Final to Scenario Premise - Concordia Schematic (Experiment 2 Runs 1-10)

“Brewery_Owner hands out pints of Ale to Player_One, Player_Two and Player_Three as they get
to know each other.'

+'He gives them a run-down of the task with some background:'

+°- The business has been doing well and looks to expand its operations.'

+ But first the beer cellar needed to be expanded.'

+'- Workmen that he sent down into the cellar to expand it were attacked by'

+ large black rats which came out of the wall they were digging out.'

+°- The workmen escaped unharmed but the cellars are unusable which is bad for business.'
+'- The rats may have something to do with the REDACTED_NAME on the site which the brewery'
+ takes its name from.'

+'Brewery_Owner then lays out the terms of the task:'

+°- The party must dispose of the rats.'

+°- They must discover the origin of the rats and make sure they permanently'
+'stop the infestation.'

+°- They will each be rewarded 25 gold coins.'

And the Scenario Facts become:



Final Scenario Facts - Concordia Schematic (Experiment 2 Runs 1-10)

“Player_One, Player_ Two and Player Three get to know each other before investigating the
basement. '

+ “Player_One, Player Two and Player Three only spend a short amount of time planning before
heading into the basement.'

+ “End the one-shot before players can start combat.'

+ “The only NPC is Brewery Owner.'

The simulations following this edit have the three Pl and NPC starting the campaign in conversation
about the task at hand in a collaborative manner. In addition to splitting the Shared Memories prompt
into the other prompts, we structure the prompts to break up each text sequence for better processing
as inputs, rather than a large prompt which may overwhelm the context window of the Llama models
used.

A.3.3. Experiment 3 and 4

For Experiment 3 we keep the final version of the iterated prompts from Experiment 2 and run repeats
to test the variation in the simulated campaign. The purpose of this is to establish some heuristic
boundaries on what are considered appropriate boundaries for our simulations. In Experiment 4 we
maintain the structure of the prompts from Experiment 3 but change some parts of the narrative content
to adapt the agents to a new narrative.

A.4. Tabulated Results and Trends in IQM

Table 1

The effect size of changes in IQM of instances of each type of action across experiments for Player_One. Across
all the categories we use, apart from Narrative Disruption between Experiment 1-3, there is a large effect size.
Changing the campaign scenario has a smaller effect on Player_One’s performance.

Change in IQM Player_One Cohen’s D
Between Progress Not Progress | Collaborative | Independent | Narrative | Narrative
Experiments Towards Goal | Towards Goal | Action Action Disruption | Compliance
1,2 5.150 1.591 1.375 1.333 1.053 5.333
1,3 5.852 0.8220 1.214 1.966 0.000 8.138
3,4 2.121 0.9042 0.2475 1.565 0.9042 2.298
Table 2

The T-statistics for the changes in IQM for different types of instances for Player_One across experiments.
Between Experiments 1 and 2 we see the decrease in Narrative Disruption is the only statistically significant
change. Between Experiments 1 and 3, there are no statistically significant changes. Between Experiments 3 and
4, the decrease in; Narrative Disruption, Independent Actions, Not Progressing Towards Goal, and the increase
in Collaborative Actions are statistically significant.

Change in IQM Player_One T-Stats
Between Progress Not Progress | Collaborative | Independent | Narrative | Narrative
Experiments Towards Goal | Towards Goal | Action Action Disruption | Compliance
1,2 -1.474 2.048 0.7766 0.000 2.694 -1.479
1,3 -2.096 -1.478 -1.047 -0.8146 -1.035 -2.245
3,4 1.260 -2.981 -2.981 -2.756 3.296 -1.355

In Figure 3 we plot the trends in IQM of instances of each type of behaviour over the course of
our four experiments. We see that For Progress Towards Goal and Narrative Compliance there is at
first a gradual increase (Experiments 1 to 2) then a shallower increase (Experiments 2 to 3) followed
by a sharper increase (Experiments 3 to 4). We also see a gradual increase in Collaborative Actions
(Experiments 1 to 2), then a sharper increase (Experiments 2 to 3) followed by a shallower increase



Table 3

The effect size of changes in IQM of instances of each type of action across experiments for Player_Two. We see
large effect sizes between Experiments 1 and 2. Between Experiments 1 and 3, we see small and no effects for
Independent Actions and Narrative Disruption. We also see that effect size is smaller between Experiments 3
and 4 across each type of instance, with no effects for Independent Action and Narrative Disruption.

Change in IQM Player_Two Cohen’s D
Between Progress Not Progress | Collaborative | Independent | Narrative Narrative
Experiments Towards Goal | Towards Goal | Action Action Disruption | Compliance
1,2 2.990 1.030 4.000 0.7500 1.163 3.190
1,3 2.107 1.339 5.215 0.2500 0.000 5.686
3,4 0.2080 0.5590 0.0559 0.000 0.000 0.5534
Table 4

The T-statistics across the instances of different types of instances for Player_Two. Between Experiments 1 and
2, the increases in Progressing Towards Goal and Collaborative Actions, and the decreases in Not Progressing
Towards Goal and Narrative Disruption are statistically significant. Between Experiments 1 and 3 the increase in
Progress Towards Goal, Collaborative actions and Narrative Compliance are statistically significant. Between

Experiments 3 and 4 there are no statistically significant changes.

Change in IQM Player_Two T-Stats
Between Progress Not Progress | Collaborative | Independent | Narrative | Narrative
Experiments Towards Goal | Towards Goal | Action Action Disruption | Compliance
1,2 -3.117 2.309 -0.7013 -0.4623 2.406 3.873
1,3 -3.584 0.3892 -2.237 0.2365 2.406 -4.734
3,4 -0.2838 -0.7785 -0.3262 0 NaN -0.9028
Table 5

The effect size of changes in IQM of instances of each type of action across experiments for Player_Three. We see
a range of small to very large effect sizes in instances of different actions between Experiment 1-2 and 1-3. We
see that changing the campaign scenario has a small to medium effect on the instances of each type of action

for Player_Three, with no effect size for Collaborative Actions and Narrative Disruption.

Change in IQM Player_Three Cohen’s D
Between Progress Not Progress | Collaborative | Independent | Narrative Narrative
Experiments Towards Goal | Towards Goal | Action Action Disruption | Compliance
1,2 2.519 0.4472 1.036 0.3400 1.235 2.357
1,3 2.345 1.395 2.266 0.6853 0.1764 5.618
3,4 0.0791 0.5393 0.000 0.6708 0.000 0.2795
Table 6

The T-statistics across the different types of instances for Player_Three. Between Experiments 1 and 2 the
increase in Progress Towards Goal, Collaborative Actions and Narrative Compliance, and the decrease in
Narrative Disruption are statistically significant. Between Experiments 1 and 3 increase in Progress Towards
Goal, Collaborative Actions and Narrative Compliance, and decrease in Narrative Disruption are statistically
significant. Between Experiments 3 and 4 there are no statistically significant changes.

Change in IQM Player_Three T-Stats
Between Progress Not Progress | Collaborative | Independent | Narrative Narrative
Experiments Towards Goal | Towards Goal | Action Action Disruption | Compliance
1,2 -4.727 1.260 -2.983 0.8793 4.811 -4.862
1,3 -7.914 -0.5661 -19.05 1.436 4.002 -6.822
3,4 -0.1960 -1.732 -0.7876 -0.9245 0.000 -0.8111

(Experiments 3 to 4). This suggests that iterative prompting and restructuring into the Concordia
prompt schematic leads to an increase in performance of Player_One compared to zero-shot prompting
in our baseline. We also see overall decreases in Independent Actions, Narrative Disruption and Not
Progressing Towards Goal, with the greatest decrease in Narrative Disruption.
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Figure 3: Trends in the IQM of each performance metric across our four experiments for Player_One

In Figure 4 we see that For Progress Towards Goal and Narrative Compliance there is at first a
gradual increase (Experiments 1 to 2) then a shallower increase for Progress Towards Goal and a sharper
increase for Collaborative Action (Experiments 2 to 3) followed by a plateauing for Collaborative Action
and shallow decrease for Progress Towards Goal (Experiments 3 to 4). We also see a continuous sharper
increase in Narrative Compliance (Experiments 1 to 3), then a shallower decrease (Experiments 3 to 4).
This suggests that iterative prompting and restructuring into the Concordia prompt schematic leads to
an increase in performance of Player Two compared to zero-shot prompting in our baseline, for the Rat
Infestation scenario. However, Player_Two does not adapt as well as Player_One to the Missing Otter
Child scenario. We also see overall decreases and then plateauing in Independent Actions and Narrative
Disruption and a general decrease in Not Progressing Towards Goal, with the greatest decrease in
Narrative Disruption.

IQM of Performance Metrics for PLAYER TWO
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Figure 4: Trends in the IQM of each performance metric across our four experiments for Player_Two

In Figure 5 we see that For Progress Towards Goal and Narrative Compliance there is at first an
increase (Experiments 1 to 2) then a shallower increase for Collaborative Actions and a shallower
decrease for Progress Towards Goal (Experiments 2 to 3) followed by a plateauing for them both
(Experiments 3 to 4). We also see a continuous sharper increase in Narrative Compliance (Experiments
1 to 2), then a shallower decrease (Experiments 2 to 4). This suggests that iterative prompting and
restructuring into the Concordia prompt schematic leads to an increase in performance of Player_Three
compared to zero-shot prompting in our baseline, for the Rat Infestation scenario. However, repeats
using our finalised prompts show slightly worse performance for Player_Three in the Rat Infestation



scenario. Player_Three also does not adapt as well as Player_One to the Missing Otter Child scenario.
We see overall decreases in Independent Actions and Narrative Disruption and a general decrease in
Not Progressing Towards Goal, with the greatest decrease in Narrative Disruption.
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Figure 5: Trends in the IQM of each performance metric across our four experiments for Player_Three
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