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How to change the template colors
You can change the overall template color theme by clicking on the 
COLORS dropdown menu under the DESIGN tab. You can see a 
tutorial here: 
https://www.posterpresentations.com/how-to-change-the-research-post
er-template-colors.html

You can also manually change the color of individual elements by 
going to VIEW > SLIDE MASTER. On the left side of your screen 
select the background master where you can change the template 
background, column sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that 
you go to VIEW > NORMAL to continue working on your poster. 

How to change the column layout configuration
You can manually change the configuration on the columns by 
going to VIEW > SLIDE MASTER. You can delete columns, resize 
them or modify them as needed for your layout. 
You can see a tutorial here: 
https://www.posterpresentations.com/how-to-change-the-column-co
nfiguration.html

How to hide the QUICK 
START GUIDE bars from 
the sides of the template
The Quick Start Guides are 
outside the template’s printable 
area and they will not be on the 
printed poster. 

If you create a PDF file from 
your template, the guides will 
not be included.

To hide the guides click on the 
Home tab (top of the screen) 
and then click on the Layout 
button below to see the 
available layouts. Choose the 
Without Guides layout.

How to preview your 
poster prior to printing
You can preview your poster at 
any time by pressing the F5 key 
on your keyboard. You will see 
on the screen what's on your 
poster and how it should look 
when printed. Press the ESC 
key to exit Preview.

F5 

How to print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the "Order Your Poster" 
button. You can have your poster printed on professional papers, 
fabric for easy traveling and a variety of other materials. 
If you submit a PowerPoint document, you will be receiving a PDF 
proof for your approval prior to printing. If your order is placed and 
paid for before noon (Pacific time) Monday-Friday, your order will 
ship out that same day. FedEx Next day, Second day, Third day, 
and Free Ground services are offered. 

Go to PosterPresentations.com for more information.
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This PowerPoint template produces a 30"x40" presentation poster. 
You can use it to create your research poster by placing your title, 
subtitle, text, tables, charts and photos. 

We provide a series of online tutorials that will guide you through the 
poster design process and answer your poster production questions. 
For complete template tutorials, go online to PosterPresentations.com 
and click on the  HELP DESK tab.

To print your poster using our same-day professional printing service, 
go online to PosterPresentations.com and click on "Order your 
poster".

This is a template for 
a presentation poster

40 inches tall
by

30 inches wide

Important: 
Check the template size
Before you start working on your 
poster and to avoid printing problems 
check that you have downloaded and 
that you are using the correct size 
template for your poster presentation.
This template can also be printed at 
the following sizes without distortion 
and without any additional formatting:
30 tall x 40 wide
48 tall x 36 wide
42 tall x 56 wide

How to Zoom in and out
Use the PowerPoint zoom tool to 
adjust the screen magnification to view 
comfortably. PowerPoint provides 2 
ways to zoom: 
1. On the top menu bar click on the 
VIEW tab and then click on ZOOM. 
Choose the zoom percentage that 
works best for you. 
2. For better zoom flexibility, use the 
zoom slider at the bottom right of the 
window.

Ruler and Guides
The dotted lines on his poster template are guides.  The horizontal and 
vertical guides will help you align your poster elements accurately. Text 
boxes and other elements will ”snap” to the guides and stay within the 
boundaries of the columns. To hide the guides go to VIEW and 
uncheck the Guides box.

Headers and text containers
Included in this template are commonly 
used section headers such as 
Abstract, Objectives, Methods, 
Results, etc. 
- Click inside a section header to add 
its text. 
- To add another header, click on edge 
of the section box so that it is outlined. 
Copy and paste it. 
- To increase its size, click on the white 
circles and expand to the the desired 
size.

Adding content to the poster
Start by adding your text to each section without spending too much 
time with formatting. Use the default font size even if your text extends 
beyond the bottom of the poster. Continue until you have added all 
your content including text, graphics, photos, etc. Once you finish 
adding your content you can go back and format your text as needed.
- If you run out of room, try to reduce the size of your fonts and/or the 

size of your graphics. If there is a lot of empty space try to increase 
your font sizes and the size of your graphics. The font used for 
references can be smaller.

Photos
You can add photos by dragging and dropping from your desktop, 
copy and paste, or by going to INSERT > PICTURES. Resize images 
proportionally by holding down the SHIFT key and dragging one of the 
white corner handles (dots). For a professional-looking poster, do not 
distort your images by stretching them disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they 
look clear, they will print well. 

Modern evaluations of Large Language Models (LLMs) often rely on surface-level metrics that 
overlook the depth of reasoning these models can achieve. By drawing inspiration from 
human cognitive processes, our work introduces the Hierarchical Prompting Taxonomy (HPT) 
and Hierarchical Prompting Framework (HPF) to systematically decompose tasks—from basic 
recall to complex reasoning and knowledge integration. Using the Hierarchical Prompting 
Index (HPI) to quantify cognitive demands, our approach aligns model evaluation with human 
cognitive principles, enabling adaptive prompting strategies that enhance 
both performance and interpretability across a range of applications.

Introduction & Motivation

Hierarchical Prompting Taxonomy (HPT)

Experimental Setup & Evaluation

Acknowledgements
This material is based upon work partially supported by the National Science Foundation under 
Award No. DGE-2125362. Any opinions, findings, conclusions, or recommendations expressed 
in this material are those of the author(s) and do not necessarily reflect the views of the National 
Science Foundation.

Hierarchical Prompting Index (HPI)

1Indian Institute of Technology Kharagpur, India 2Rochester Institute of Technology, USA
3Researcher, Fatima Fellowship 4AI Institute, University of South Carolina, USA 

5Meta AI, USA, 6Amazon GenAI USA

Devichand Budagam1 , Ashutosh Kumar2, Mahsa Khoshnoodi3, 

Sankalp KJ4, Vinija Jain5, Aman Chadha6

Hierarchical Prompting Taxonomy: A Universal Evaluation Framework for Large 
Language Models Aligned with Human Cognitive Principles

Hierarchical Prompting Framework includes five distinct prompting 
strategies, each designed for different levels of task complexity to ensure the 
appropriate prompt is selected for the given task. A ✓  indicates task 
completion, while a ×  signifies task incompletion.

Analogical framework comparing the HPF with "Open Book" examination 
methodology. The diagram illustrates how HPF components (below) mirror 
traditional educational assessment elements (above), with parallel relationships 
between task complexity levels, resource utilization (prompts/textbooks), and 
performance metrics (HPI/student effort). This comparison demonstrates how 
LLM task complexity scales similarly to educational assessment complexity, 
from simple lookup tasks to complex synthesis problems

Hierarchical Prompting Taxonomy: A taxonomy designed to assess the complexity of prompting strategies based on the criteria: Basic Recall and Reproduction, 
Understanding and Interpretation, Analysis and Reasoning, and Application of Knowledge and Reasoning.

A metric that quantifies the cognitive effort required by a language model to solve a given task. 
The HPI is determined by the prompting level at which the model first produces a correct response, 
with lower values indicating easier tasks and higher values reflecting increased cognitive load 
(1 being the lowest and 5 being the highest).

Hierarchical Prompting Framework (HPF)

An operational system that implements HPT by sequentially applying prompting strategies of 
increasing complexity. HPF progressively challenges a language model to solve tasks, 
starting with minimal cognitive demands and advancing to multi-step reasoning as needed.

Conclusions
HPT effectively assesses LLMs by focusing on cognitive task demands and using tailored 
prompting strategies, leading to improved performance across datasets. It provides insights into 
LLM problem-solving and suggests that dynamic prompting enhances evaluation methods. This 
approach aligns evaluation with human cognitive principles, paving the way for better 
benchmarks and in-context learning methods.

Results

HPI (lower is better) and accuracy of LLMs across MMLU, GSM8K, BoolQ, and CSQA datasets. Blue indicates datasets where the LLM with the best HPI 
does not achieve the best performance. Green indicates the LLM with the best performance over the maximum number of datasets.

HPI (lower is better), BLEU score for IWSLT, and ROUGE-L score for SamSum, of LLMs with thresholds.

HPI (lower is better) and Pass@1 of LLMs on the HumanEval 
dataset. Blue indicates datasets where the LLM with the 
best HPI does not achieve the best performance

Performance Comparison of HPT-based Evaluation vs. Standard Evaluation}: Performance improvements (in \%) when using HPT-based evaluation compared to 
standard evaluation across three benchmarks: MMLU, GSM8k, and HumanEval. Positive values indicate performance gains with HPT, while negative values indicate 
performance decreases. The baseline standard evaluation scores are sourced from Hugging Face leaderboard and official research reports.

Scan here to check 
out our paper!

Proprietary Models: 
GPT-4o, Claude 3.5 Sonnet

Open-Source Modes: 
Gemma 7B, Mistral 7B, Llama-3 8B, 
Gemma-2 9B, Mistral-Nemo 12B

Task Categories:
Reasoning, Coding, Mathematics,
Question-Answering, 
Summarization, Machine Translation

 

Research Questions
1. How can HPF be used to match prompt complexity to task cognitive demands, optimizing 

the trade-off between computational efficiency and performance?
2. Under what conditions can strategic prompt selection enable smaller language models to 

achieve comparable performance to larger models, and how does this relate to task 
complexity as measured by Hierarchical Prompting Index (HPI)?

3. How can the measurements of task cognitive demands through HPI inform model selection 
and deployment decisions, beyond traditional accuracy metrics?

Discussions
Cognitive Load-Based Prompt Selection: HPF improved performance with models showing upto 
21.8% improvement on MMLU benchmarks

Model-Prompt Efficiency Trade-offs: Enabled smaller models to achieve better performance than 
larger models for specialized tasks

Cognitive Load as Model Selection Criterion: Models with similar accuracy scores often showed 
different HPI values, revealing cognitive effort requirements. While Claude 3.5 achieved highest 
MMLU accuracy, GPT-4o recorded the best HPI score, demonstrating that cognitive load provides 
valuable insights beyond traditional metrics.

Scoring distribution for each of the four rules of the HPT–Basic Understanding & 
Reproduction, Understanding & Interpretation, Analysis and Reasoning, Application of 
Knowledge & Execution for the prompting strategies in the HPF
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