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ABSTRACT 

Recognizing the limited research on Large Language Models (LLMs) capabilities with low-resource 
languages, this study evaluates and increases the proficiency of the LLM GPT-3.5 in generating interface 
and procedural code elements for NetLogo, a multi-agent programming language and modeling 
environment. To achieve this, we employed “few-shot” prompting and Retrieval-Augmented Generation 
(RAG) methodologies using two manually created datasets, NetLogoEvalCode and NetLogoEvalInterface. 
The results demonstrate that GPT-3.5 can generate NetLogo elements and code procedures more effectively 
when provided with additional examples to learn from, highlighting the potential of LLMs in aiding the 
development of agent-based models (ABMs). On the other hand, the RAG model obtained a poor 
performance. We listed possible reasons for this result, which were aligned with RAG’s common challenges 
identified by the state-of-the-art. We propose future research directions for leveraging LLMs for simulation 
development and instructional purposes in the context of ABMs. 

1 INTRODUCTION 

Large Language Models (LLMs) emerged from the computer science field and are particularly good at 
widely adopted programming languages (e.g. Python, JavaScript, C, C++), benefitting programmers and 
early learners of these languages. LLMs such as ChatGPT make this technology accessible to a broader 
range of people through conversational interaction in an interface that allows users to formulate questions 
and generate responses without coding. This opens the doors for people without coding experience to 
engage with computer science or code-based resources through a conversational interface that does not 
require code, potentially assisting them in building Simulation models. 

Several studies have investigated techniques to measure and improve the performance of LLMs in 
various tasks typically faced by programmers such as program repair and code generation (Murr et al. 2023; 
Weyssow et al. 2023; Haluptzok et al. 2022). However, most research has focused on high-resource general-
purpose programming languages like Python or JavaScript (Chen et al. 2021; Tian et al. 2023; Denny et al. 
2023) where the methods rely on large amounts of open-source, public code (Roziere et al. 2023) 
overlooking domain-specific programming languages lacking significant open-source code or models 
(Tarassow 2023).  

One low-resource programming language is NetLogo, a multi-agent programming language and 
modeling environment for simulating complex phenomena (Wilensky 1999) whose number of open-source 
codes and models is reduced compared to high-resource programming languages.  NetLogo is highly 
popular due to its user-friendly interface (Wilensky 1999), extensive documentation, and the ability to 
incorporate real-world data (Walker and Johnson 2019). Which combined with the ability to handle 
sophisticated modeling have made it widely used across various fields (Sklar 2007). Research focusing on 
the potential of LLMs to generate code of NetLogo could have a high impact on modelers in such fields.  

Agent-Based Models (ABMs) are used to model complex systems, particularly those with autonomous, 
interacting agents (Macal and North 2005) in an array of domains, such as ecology, social science, 
economics, biology, and game theory (Allan 2010). They are particularly useful in gaining insight into the 
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emergent behavior of complex systems (Garcia 2005). As LLMs have been adopted by a wider range of 
researchers, modelers have started to investigate their potential applications for ABMs. Most of these efforts 
are through the concept of “intelligent agents” (Junprung 2023; Park et al. 2023; Li et al. 2023), where an 
LLM gives the decision-making and behaviors of the agents with human-like characteristics. Other research 
has explored their use for interpreting the agents’ actions in an ABM (Lynch et al. 2024). However, 
generating executable code for ABM models with LLMs has not been widely explored, and our work builds 
on the only study studying it at present (Frydenlund et al. 2024), which found that generating code from a 
narrative is not possible at the moment. However, our paper achieves promising results by implementing 
LLM learning techniques such as few-shot prompting and Retrieval-Augmented Generation (RAG). 

For this study, we quantitatively measured the performance of GPT-3.5 to produce interface elements 
and procedural code procedures from ABM models in NetLogo and then implemented learning techniques 
to improve such knowledge. To achieve this, we first examine previous efforts to integrate LLMs into 
NetLogo interfaces and code generation (Section 2.1). We then introduce benchmarking methodologies for 
evaluating LLM performance in coding tasks and develop specific evaluation datasets (Sections 2.2). 
Subsequently, we explore prompt engineering techniques and few-shot prompting methods to enhance 
LLM performance (Section 2.3), along with the implementation of RAG for context-based responses 
(Section 2.4). After this, we present our methodology (Section 3) and evaluation results (Section 4), 
highlighting improvements in LLM performance with additional examples and identifying challenges in 
executability and contextual integration. Finally, we summarize the findings, discuss the potential of LLMs 
in NetLogo model development, and propose future research directions aimed at integrating interface and 
code components through collaborative LLM interaction (Section 5). 

2 BACKGROUND  

2.1 Incorporation of LLMs in NetLogo 

Some efforts to incorporate LLMs into NetLogo have been made, such as the introduction of  ChatLogo by 
Chen and Wilensky (2023), a hybrid natural programming language interface for agent-based modeling and 
programming. With ChatLogo, users can have conversations with an LLM within the NetLogo interface in 
a mix of natural and programming languages, providing a more user-friendly interface for novice learners. 
While it achieved good results when requested to create code, it was only tested by creating simple 
commands like moving agents. There is still a need for an automated approach to evaluate whether the tool 
can generate code correctly for more complex requests. 

In addition, Chen et al. (2024) conducted an interview study with 30 adult participants to understand 
how functional LLM-based interfaces for learning and practicing NetLogo were for them. Their results 
show that experts reported more perceived benefits than novices. Therefore, despite the possibility of 
beginners benefitting from LLM-aided tools for NetLogo, the most significant benefit is for the experts 
because they already know what they need to do and which functions or commands to use. 

2.2 Benchmarking LLMs 

The most common way to measure the performance of the LLMs in certain tasks is with benchmarks. 
Typical benchmarks include AGIEval (Zhong et al. 2023) for evaluating their ability of tackling human-
level tasks, BIG-Bench (Srivastava et al. 2022) for measuring and extrapolating their capabilities (measured 
for 204 tasks at this moment), and MMLU (Hendrycks et al. 2020) for quantifying their multitask language 
understanding. For LLMs that generate code, most benchmarks follow the format using an evaluation 
dataset as introduced by  the “HumanEval” dataset (Chen et al. 2021). This dataset is usually a compilation 
of problems or tasks that contain a prompt for the LLM with a primary function, and its expected results. 
However, no dataset has been created for evaluating the generation of NetLogo interface elements or code, 
limiting the ability to measure the performance of LLMs for that task. This gap highlights the need for new 
benchmarks tailored to the unique requirements of agent-based modeling environments like NetLogo. 
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2.3 Prompt Engineering and “Few-Shot” Prompting 

Prompt engineering is a method that improves the ability of a language model to perform predictions based 
solely on adding task-specific instructions, known as prompts, that guide its behavior and generate desired 
outputs without updating the model’s parameters. Since even minor modifications in natural language can 
yield better results for a task (Denny et al. 2023), it is crucial to write the tentative prompts for the datasets 
accurately, as they will significantly impact the results. Furthermore, the performance of LLM-based tools 
increases when the tasks are decomposed into well-defined microtasks Denny et al. (Denny et al. 2023). 
Two techniques commonly used in prompt engineering are the usage of instructive prompts, which guide 
the LLM to solve specific tasks, and contextual prompts, which include additional context to guide the 
LLM within a constrained knowledge base (Giray 2023). Aiming to obtain better responses from the LLM 
with effective prompts, we created the datasets by writing instructive prompts specifying all the parameters 
and variables of the expected interface elements and code procedures. 

Few-shot prompting is an approach to enhance the performance of language models solving tasks, on 
which a number of examples (shots) of queries along with their expected outputs as additional input to the 
model (Reynolds and McDonell 2021). For instance, “three-shot” prompting includes three examples in the 
prompt, while the baseline “zero-shot” prompting uses no additional examples. Our research utilized zero-
shot prompting to evaluate how well GPT-3.5 performs without any examples, and few-shot prompting to 
improve the model’s performance by providing useful examples. Additionally, to implement the contextual 
prompting technique, we enriched the prompts by incorporating a model summary alongside the examples. 
This summary, taken from the description of the model in the NetLogo library, explains what the model is 
about and how it works. 

2.4 Retrieval-Augmented Generation (RAG) 

RAG is a method that enhances language models by retrieving information from external sources to 
generate a response (Lewis et al. 2020). It follows a similar principle to the technique of contextual prompts, 
comparable to a few-shot approach, but in RAG the context comes from an external data source retrieved 
based on its relevance. It is a promising solution for enhancing the accuracy and credibility of LLMs (Gao 
et al. 2023), it is also traceable as it allows for the inclusion of a source document (Jiang et al. 2023b). It 
has been applied to various knowledge-intensive NLP tasks, like retrieving unstructured text documents 
from Wikipedia (Yu 2022), financial documents (Setty et al. 2024), and biomedical texts (Ji et al. 2024). In 
the context of software development, a RAG framework has been proposed to supplement code generation 
and summarization models (Parvez et al. 2021). However, a RAG framework has not been implemented 
for NetLogo.  

3  METHODOLOGY 

When constructing a model with NetLogo, two components are commonly used: elements in the interface 
that allow interaction between the user and the model; and code procedures that combine a series of 
NetLogo commands that will perform the tasks of the model such as making turtles move, eat, reproduce, 
and die. Consequently, our study evaluated the proficiency of the model GPT-3.5 in generating both the 
NetLogo interface elements and code procedures. For this purpose, we employed the gpt-3.5-turbo-0125 
version as of March 2024, accessible via the OpenAI API. This specific version was selected due to its 
enhancements in dialog-oriented tasks, making it an optimal choice for our assessment. 

We created two datasets to measure GPT-3.5’s understanding of NetLogo for the interface and the code. 
These datasets were manually created by writing prompts intended to generate such pieces when used for 
inference in an LLM. The first dataset, NetLogoEvalInterface, contains an array of interface elements with 
prompts expected to generate them when running inference on an LLM. The second dataset, 
NetLogoEvalCode, contains an array of code procedures of a NetLogo model with prompts expected to 
generate them when running inference on an LLM. More details of these two datasets are in the sections 
3.1 and 3.2. 
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We assessed the performance of the LLM generation capabilities in two learning strategies: using few-
shot prompting and combining few-shot prompting with RAG. We intended to use RAG to improve the 
responses of the LLM with few-shot by adding a retrieval of relevant code implementation examples from 
an external database containing the Programming Guide from the NetLogo User Manual. Three metrics 
were used to evaluate the LLM response: (1) whether the code can be executed or not, (2) the number of 
correct elements (or code pieces) generated, and (3) how similar the generated code is to the desired code 
using the Bilingual Evaluation Understudy (BLEU) metric. More details in section 3.3 on the metrics used.   

3.1 NetLogoEvalInterface: Dataset for evaluation of knowledge of the NetLogo Interface 

In the interface tab of NetLogo, nine elements can be included: button, slider, switch, chooser, input, 

monitor, plot, output, and note. Their descriptions are in Table 1. To build our dataset, we only considered 
seven of them, excluding note and output because they do not influence a model behavior and are not 
associated with global variables.  

 Table 1: Description of all interface elements in NetLogo. 

Element Description 
Button Executes a set of instructions once or forever. 

Slider Sliders are global variables accessible by all agents. To change the value of a variable 
the user moves the slider to a value without having to recode the procedure every time.  

Switch Visual representation for a true/false global variable. The user can set the variable to 
either on (true) or off (false) by flipping the switch. 

Chooser Allows the user to choose a value for a global variable from a list of choices, presented 
in a drop-down menu. The choices may be strings, numbers, booleans, or lists. 

Input Global variables that contain strings or numbers whose values can be typed by the user 
inside a text box. 

Monitor Displays the value of any reporter. The reporter could be a variable, a complex reporter, 
or a call to a reporter procedure 

Plot  Shows data that the model is generating. 
Output Scrolling area of text which can be used to create a log of activity in the model 

Note Informative text labels whose contents do not change as the model runs nor affect the 
model behavior. 

 
In this dataset, we included 28 out of the 67 interface elements from the Garbage Can model (Cohen et 

al. 1972) implemented by Fioretti (2001) in the NetLogo’s user community models library. This particular 
model implementation was chosen because it contains a large number of elements, allowing the creation of 
a dataset with a single large model and avoiding contradictions that might arise from using multiple models. 
For each one, we manually wrote prompts that can generate them when running inference on an LLM. The 
prompts were written including various details to prevent the LLM from generating incorrect information. 
These include variable and procedure names, values, and assumptions (initial values assumed by the 
modeler). We manually inspected the prompts to assess whether they generated accurate answers, and they 
were refined around two times when they generated better responses. This assessment did not involve using 
a metric, its purpose was to obtain refined prompts after a few trials. 

The elements were represented in the format used in the .nlogo files, structured such that each row 
delineates a different parameter. Figure 1 illustrates an example containing a slider element, a prompt that 
guides the LLM to generate it, and how it would be interpreted within the NetLogo graphical user interface 
(GUI). The 28 examples, each consisting of an element and its corresponding prompt, were distributed 
evenly across the seven selected useful elements, with four examples each. This distribution ensures that 
the LLM encounters a diverse set of elements during training, promoting a balanced understanding to create 
a robust and reliable dataset that accurately reflects the nuances of the model’s interface elements. 
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Figure 1: Example of a slider element, its guiding prompt, and its interpretation within the NetLogo GUI. 

3.2 NetLogoEvalCode: Dataset for Evaluation of Knowledge of the NetLogo Code 

From the Social Science model library in NetLogo, we selected eight models and divided their code into 
pieces, each corresponding to a procedure. We also included the primitives turtles-own, patches-own, and 
globals as pieces because they are essential for defining characteristics of agents, patches, and setting global 
variables, respectively. Whereas other primitives (e.g. forward, to, color, and arithmetic operators) were 
not included as pieces because they are usually contained inside procedures. We manually wrote prompts 
with the potential for generating these code pieces, obtaining a dataset that encompasses both prompts and 
code sections. Figure 2 presents an example from the dataset, showcasing an example prompt alongside its 
corresponding code procedure. The entire dataset comprises 93 code pieces from the eight models, with 
their respective prompts. The number of code pieces taken from each model is detailed in Table 2.  

 
Figure 2: Example of prompt and expected code procedure. 

Create a slider in NetLogo in the coordinates (17,52) to 
(189,85) for the global variable 'temperature', that has 
a minimum value of 0, an increment of 1, a maximum 
value of 100, and an initial value of 50 
 

Prompt  
 SLIDER 

17 
52 
189 
85 
Temperature 
Temperature 
0 
100 
50.0 
1 
1 
NIL 
HORIZONTAL 
 

Element 
 

NetLogo GUI’s Interpretation 
 

Temperature      50 
 

Create a procedure ‘record-neighbor-fitness’ 
in NetLogo that sets alt-fitness, self-fitness- 
and harsh-fitness to 0. Then if the patch color 
is pink, sets alt-fitness to fitness, if it is green 
sets self-fitness to fitness, or if it is black sets 
harsh-fitness to fitness. Finally, it runs update-
fitness-from-neighbor four times, with the 
values 1,0, -1,0,  0,1, and 0,-1 respectively. 
 

Prompt  
 

to record-neighbor-fitness 
  set alt-fitness 0 
  set self-fitness 0 
  set harsh-fitness 0 
  if (pcolor = pink) [ 
    set alt-fitness fitness] 
  if (pcolor = green) [ 
    set self-fitness fitness] 
  if (pcolor = black) [ 
    set harsh-fitness fitness] 
  update-fitness-from-neighbor 1 0 
  update-fitness-from-neighbor -1 0 
  update-fitness-from-neighbor 0 1 
  update-fitness-from-neighbor 0 -1 
end 
 

Code procedure 
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Table 2: Number of sections per model of the NetLogo code. 

Model Number of sections 
Altruism 11 
Cooperation 12 
Divide the Cake 7 
HIV 16 
Minority Game 18 
PD Basic Evolutionary 9 
Scatter 12 
Segregation 8 
Total 93 

3.3 Metrics 

We used three metrics to evaluate the performance of GPT-3.5 generating the interface elements and code 
procedures: (1) executability, or whether the generated code can be executed or not; (2) proportion of 
correct portions; and (3) BLEU, which assesses textual similarity between a generated output and a 
reference. For interface elements, executability was manually labeled as a binary variable with a score of 1 
assigned if the element ran correctly when added to a nlogo file and 0 if it failed. Similarly, for procedural 
code, executability was rated 1 when the model was executable after replacing the original procedure with 
the generated procedure and 0 otherwise. The proportion of correct code pieces was quantified manually 
by the ratio of correct lines of code (which include parameters, variable names, and commands) divided by 
the total number of lines. The BLEU score, introduced by Papineni et al. (2002), serves as a metric for 
evaluating the fidelity of machine-generated text against a human-generated reference by comparing word 
groupings, or n-grams, between the two texts. It produces a score ranging from 0 to 1, where 1 denotes a 
perfect match between the generated code and its expected form. This metric can be calculated 
automatically, offering the advantage of rapid assessment, and facilitating exploratory analyses on its 
potential for future applications without extensive reliance on manual evaluation. Furthermore, including 
an executability metric enables the identification of cases where the code, despite being operational, fails 
to fulfill the specified requirements.  

Our experiments explored the effectiveness of the LLM under different instructional conditions, 
including zero-shot scenarios to benchmark the model’s inherent capabilities. To enhance interface 
performance, we employed few-shot prompting techniques, while procedural code improvement utilized 
both few-shot prompts and a combination of the same technique with RAG. 

3.4 Few-shot Prompting 

The prompt templates utilized for the generation of the interface elements and code procedures are 
instructive prompts and contextual prompts. These templates comprise a base text that guides the model’s 
functionality through three main components: (1) the question, consisting of the manually written prompts; 
(2) the examples, which are randomly chosen prompts and not utilized as questions; and (3) the summary 
of the model description. Figure 3 illustrates the prompt templates utilized for both the interface and code, 
for the zero-shot evaluation, the template excludes the last sentence and the examples (text in red). 

3.5 RAG and Few-Shot Prompting 

A RAG model involves two parts: a retriever and a generator. The retriever uses an input sequence to 
retrieve the k most relevant passages from the external documents, and the generator uses the passages as 
additional context to generate a response (Lewis et al. 2020). For both parts, we used the LLM GPT-3.5. 
Within the retriever, dividing the documents into smaller sections or passages (chunking) is a key step, and 
one of the main chunking strategies is paragraph-level chunking which splits the text into sections of the 
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same size (Yepes et al. 2024). We followed the same strategy, dividing the Programming Guide into 
different sections of the same size. In Figure 4 is presented the framework used for the RAG model. 

 
Figure 3: Prompt templates for interface and code. Text in red is excluded in zero-shot. 

 
Figure 4: Retrieval-Augmented Generation framework. 

 While the NetLogo interface has several tutorials online, all the information on the elements is 
presented textual and does not include the format used in the .nlogo files. Because of this, we could not 
create an external database of useful context for the interface, so we only implemented RAG for the code. 
In the prompt template for the RAG, we followed a format similar to the template used in few-shot 
prompting but modified it to incorporate instructions to use the NetLogo Programming Guide as contextual 
data. Figure 5 illustrates the prompt template used for the RAG, showing the modifications made as 
compared to the prompt engineering (text in blue). The number of examples (shots) included in the RAG 
was based on the optimal number identified during the few-shot prompting phase that yielded the best 

Interface 

You are a helpful assistant that answers the 
questions provided to you. Assume any 
additional information you need based on 
your knowledge, like variables, etc., and 
avoid using any variable names like X or Y. 
Only use the format of the examples 
provided. Use examples of questions and 
answers to help you answer the question: 
Question: {question} 
Examples: {examples} 
Model description: {model description} 

You are a helpful assistant that answers the 
questions provided to you. Assume any 
additional information you need based on 
your knowledge, like variables, etc. Just 
provide the code, no additional information, 
descriptions, or explanations. Include 
comments in the code. Use examples of 
questions and answers to help you answer 
the question: 
Question: {question} 
Examples: {examples} 
Model description: {model description} 

Code 

C at   

C at   

Document 
splitting 

NetLogo User 
Manual: 

Programming 
Guide 

Text in 
chunks 

(passages) 

Storage 

Documents 
database 

Passages 
Retrieval 

Retriever 

Query 

Prompt 

Query 

k relevant 
passages 

Generator 

Answer 
generation 

Answer 

Passages 
as context 
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performance. This assessment aimed to determine whether adding “useful” code implementations as in-
context information could improve the LLM’s performance. Ultimately, our goal was to enhance the 
model’s capability to generate accurate code snippets by leveraging contextual data from the NetLogo 
Programming Guide. 

 
Figure 5: Prompt template for code RAG. The text in blue represents the additional commands compared 
to few-shot prompting. 

4 RESULTS AND DISCUSSION 

To evaluate the LLMs' knowledge of the NetLogo interface we selected seven instances from the dataset 
NetLogoEvalInterface for evaluation, one for each element type. Additionally, several examples were 
selected randomly and included based on the number of shots. For the code, we chose 16 instances from 
the dataset NetLogoEvalCode, allocating two per model. Additional examples were again selected 
randomly based on the number of shots. It is important to note that we omitted comments during the code 
evaluation process. This decision was made to avoid potential reductions in the BLEU metric that could 
arise from comments written differently. The evaluation results are presented in Table 3 and in Figure 6. 

When evaluating the interface with zero-shot prompting, all outputs were incorrect. This outcome was 
anticipated, as the LLM was not pre-informed about the expected format of the interface elements. Notably, 
the inclusion of additional examples consistently improved performance across all metrics, with the three-
shot learning approach yielding the most favorable outcomes. This is evidenced by both the BLEU scores 
and the average proportion of correct elements exceeding 0.9, indicating the model’s high proficiency in 
the assigned tasks. However, the average executability score of 0.714 suggests a discrepancy; even minor 
errors in a number or parameter made the interface elements inexecutable. This highlights a critical 
vulnerability: Despite the model’s high accuracy in generating elements, it remains prone to minor errors 
that necessitate expert intervention for correction. 

Similarly, in the code generation, the use of three examples also achieved the highest metrics. The 
average proportion of correct code pieces reached 0.826, indicating a solid performance. However, the 
executability rate was only 0.625 because of minor errors, such as incorrect variable names, procedures, or 
primitives, prevented the code from running. This equals the interface evaluation, where the model’s 
capability to generate accurate code is damaged by its susceptibility to minor errors demanding expert 
resolution. The BLEU scores reflected the performance improvement with additional examples. However, 
the disparity between the BLEU scores and the average proportion of correct pieces was more pronounced 
in code generation than in interface tasks. This discrepancy may be attributed to extraneous code lines or 
minor variations in the code implementation. Despite these challenges, the metric BLEU remains a valuable 
tool for assessing the model’s understanding of the NetLogo interface and code generation. 

You are a helpful assistant that answers the questions 
provided to you. Use the following pieces of context from 
the NetLogo Programming Guide to generate code for 
the question at the end. Assume any additional 
information you need based on your knowledge, like 
variables, etc. Just provide the code, no additional 
information, descriptions, or explanations. Include 
comments in the code. Use examples of questions and 
answers to help you answer the question: 
Question: {question} 
Examples: {examples} 
Model description: {model description} 
Context from programming guide: {retrieved documents} 
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Table 3: LLMs’ performance by learning technique. 

 Learning 
technique BLEU Average 

executability 
Average proportion 

of correct pieces 

Interface 

zero-shot 0 0 0 
one-shot 0.804 0.142 0.824 
two-shot 0.886 0.714 0.905 
three-shot 0.928 0.714 0.958 

Code 

zero-shot 0.406 0.250 0.571 
one-shot  0.482 0.438 0.791 
two-shot 0.469 0.500 0.748 
three-shot 0.622 0.625 0.826 
RAG three-shot 0.437 0.313 0.518 

 
Figure 6. Performance of the learning techniques. 

 The RAG model exhibited inferior performance in code generation tasks. Upon manual inspection, it 
was found that the model inaccurately handled primitives and procedure names, where a three-shot learning 
approach had previously succeeded. Many of these inaccuracies were not derived from the retrieved 
documents but were instead fabrications by the model itself. Based on the several limitations of RAG 
models identified by Zhao et al. (2024) and other authors, we attributed the following three potential reasons 
for the poor performance of the RAG: (1) Noise in retrieval results, which can introduce critical errors 
despite the necessity of response diversity (Cuconasu et al. 2024). (2) Integration of a retrieval component, 
though potentially enhancing attribution accuracy, can adversely affect the fluency of outputs (Aksitov et 
al. 2023). And (3) the model’s limited capacity to handle lengthy contexts often leads to bottlenecks. 
Although advancements have mitigated this issue such as long-context support (Han et al. 2023) and prompt 
compression techniques (Jiang et al. 2023a), our inclusion of examples, detailed model descriptions, and 
contextual documents may still exceed the optimal length for effective processing.  
 Based on this, we attribute that a possible fourth reason (and a critical one) is having a small corpus of 
documents. While corpora of RAG models are typically assumed to be large (Cuconasu et al. 2024), our 
corpus only contained approximately 1,600 lines of text, equivalent to a 74-page document. This small size 
might not only be insufficient but could also lead to counterproductive results when implementing the RAG 
model. All these factors collectively suggest that the integration of additional information deteriorates its 
performance in the tasks, aligning with common challenges encountered in the state-of-the-art. 
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5 CONCLUSION AND FUTURE WORK 

Our study focused on assessing and improving the proficiency of the LLMs GPT-3.5, in generating 
NetLogo interface elements and code procedures. Through evaluation using various two learning 
techniques (few-shot prompting and RAG), and three metrics (BLEU, average executability, and average 
proportion of correct pieces) we gained insights into the model’s performance and limitations in these tasks.  
 For interface element generation, we observed a significant improvement in performance by including 
additional examples, indicating the model’s ability to learn from few-shot prompts. However, despite 
achieving high performance in the generation, the model showed vulnerability to minor errors, affecting 
executability. This highlights the need for expert intervention to rectify such errors. Similarly, in code 
generation, the model demonstrated improved performance with additional examples, but executability 
rates remained lower due to susceptibility to minor errors. Despite achieving high BLEU scores, the model’s 
understanding of code pieces did not always align perfectly with executability.   
 Furthermore, the RAG model showed poor performance in code generation tasks compared to the few-
shot learning, struggling with handling primitives and procedure names and often fabricating information. 
Key reasons for this include noise in retrieval results, the retrieval component affecting output fluency, and 
the limited capacity to manage lengthy contexts despite recent advancements. These factors collectively 
indicate that adding more documents as contextual information deteriorates the model’s performance, 
upheld by common challenges in state-of-the-art research on RAG models. 
 In summary, while GPT-3.5 shows promise in understanding and generating NetLogo interface 
elements and code, they are susceptible to minor errors that need expert intervention for correction like 
incorrect primitive and procedure names. This highlights the high potential of LLMs in aiding the 
development of ABMs with minimum intervention of a modeler to check the generated code. Given that 
the most common errors like wrong primitives and procedure names can be easily fixed only if the user is 
familiar with the NetLogo language, the LLM’s potential to aid non-modelers and users with no coding 
experience is not possible at the time. The future trajectory of research on LLMs and model generation 
should be oriented towards improving its capabilities for people with no coding experience, as well as the 
integration of the interface and code components, to construct a holistic model through the LLM interacting 
collaboratively with the user. 
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