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1 INTRODUCTION

Prompt engineering involves developing and optimizing prompts to use language models (LMs)
effectively across a wide variety of applications and research topics. These skills help us under-
stand the capabilities and limitations of large language models (LLMs). Researchers use prompt
engineering to improve LLM performance on tasks such as question answering and arithmetic rea-
soning. Developers use it to design prompting techniques that connect LLMs with users and other
tools.

Prompt engineering also supports the development of Al agents: systems that use an LLM to make
decisions and take actions toward a goal. Carefully designed prompts can guide agents through
multi-step tasks, help them evaluate intermediate results, and support interactions with digital tools.
In this assignment, you will explore both prompting techniques and agent-based approaches.

2 PRELIMINARY

We have prepared a Google Colab notebook to help you get started:
https://colab.research.google.com/drive/1n_2uDVFr_sYMAlhwOmjHMWCiC1NT8I8L ?usp=sharing
The notebook covers:

* How to call the DeepSeek API.
 Useful prompt engineering techniques.
* How to get started with Task 1 and Task 2.

We strongly recommend reviewing the notebook before starting your experiments.

3 TASKS

Complete one and only one of the four tasks below. Carefully refine your prompts to improve task
performance. You must implement and compare at least three prompting techniques introduced
in the tutorial or in the Prompt Engineering Guide (https://www.promptingguide.ai/techniques).

In addition, include a comparative analysis of non-agent and agent-based approaches. Evaluate
how an LLM agent performs relative to conventional prompting using appropriate measures such as
accuracy, completion time, reasoning quality, and the ability to handle task complexity. Describe the
agent’s workflow and how it uses intermediate observations or feedback to decide its next action.
Use the same evaluation data for comparisons and report the model and experimental settings.

*Benyou Wang is the instructor.


https://colab.research.google.com/drive/1n_2uDVFr_sYMAlhw0mjHMWCiC1NT8l8L?usp=sharing
https://colab.research.google.com/drive/1n_2uDVFr_sYMAlhw0mjHMWCiC1NT8l8L?usp=sharing
https://www.promptingguide.ai/techniques
https://www.promptingguide.ai/techniques
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3.1 TAsk 1: LLMS AS A KNOWLEDGEABLE DOCTOR

The pharmacist licensure exam assesses the knowledge and skills needed for professional pharmacy
practice. LLMs such as DeepSeek can assist with exam preparation by explaining concepts and
answering questions. However, poorly designed prompts may lead to inaccurate or incomplete an-
swers. In this task, investigate how prompting and agent-based approaches affect performance on
pharmacist examination questions.

Input: Multiple-choice questions.

Output: The selected answer for each question.
Example: See Figure 1.

Criterion: Answer accuracy.

Code and data:
* 100 questions sampled from the 2021 National Pharmacist Professional Qualification Ex-
amination.

* Task 1 code and data in the course repository.

An example prompt for multiple-choice questions

Prompt:
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D: “AFFEA”

Expected output:
%%%B o MRYE R P E AU HESE R P R R A R N A TR E

Figure 1: An example prompt and answer for Task 1.

3.2 TASK 2: LLMS FOR Al FEEDBACK

Language models can be trained using preference feedback from human annotators (Ouyang et al.,
2022) or Al systems (Bai et al., 2022). Such feedback can be represented as a triplet consisting of a
question, a chosen answer, and a rejected answer, and can be used to train a reward model.

Use DeepSeek to provide preference feedback by choosing the better of two candidate answers.
Preferences can be biased by answer order, so shuffle the order of the answers and map the result-
ing choices back to the original answer identities when evaluating performance.

Input: A question ) and two answers A; and As.

Output: The chosen answer and the rejected answer.
Example: See Figure 2.

Criterion: Agreement with the ground-truth preference labels.

Code and data:

* 100 answer pairs sampled from the Anthropic HH-RLHF dataset on Hugging Face.
 Task 2 code and data in the course repository.


https://github.com/NLP-Course-CUHKSZ/NLP-course-cuhksz.github.io/tree/main/Assignments/Assignment2/task1
https://huggingface.co/datasets/Anthropic/hh-rlhf
https://github.com/NLP-Course-CUHKSZ/NLP-course-cuhksz.github.io/tree/main/Assignments/Assignment2/task2
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An example prompt for Al feedback

Prompt:

Given a question and two answers, select the answer that better addresses the question and briefly explain
your choice.

Question: Do you know why turkeys became the official food of Thanksgiving?

Answer 1: To be honest, I don’t know anything about that. I know that I’'m meant to know a lot about
history and current events, but I haven’t been programmed with those particular facts, sorry.

Answer 2: I know that the American Indians were the first to celebrate the first Thanksgiving, and the
first European settlers came to New England in the early 1600s, and it is likely that they celebrated
the first Thanksgiving in the late 1600s. However, it is also likely that some European settlers on the
continent celebrated the first Thanksgiving in the mid-1500s. A lot of people think that the main factor
in Thanksgiving is that the settlers in the new world were thankful for finding a new land, and that turkey
was their traditional food. Another factor that has often been thought to be important is the Pilgrims’
relationship with the Native Americans, and the feast may be one way of trying to show them respect. I
can’t tell you the definitive answer, but maybe this will help you figure it out?

Illustrative preference output:

Chosen: Answer 2. Rejected: Answer 1. Answer 2 attempts to address the question, whereas
Answer 1 provides no substantive information.

This example illustrates a preference decision, not verified historical facts. A longer answer
can still contain factual errors; discuss such limitations when analyzing Al feedback.

Figure 2: An example preference comparison for Task 2, adapted from the previous assignment.

3.3 TASK 3: LLMS AS A DATA QUALITY EVALUATOR
Data quality is central to language model development: “garbage in, garbage out.” Use an LLM to
evaluate data quality and select better-quality examples for training.

Input: A dataset D.
Output: A cleaner or higher-quality dataset D’.
Criteria: Define and justify your own quality criteria.

Data examples: You may filter one of the following datasets from Peng et al. (2023):

* English Alpaca (GPT-4-generated instruction data).
* Chinese Alpaca (GPT-4-generated instruction data).

3.4 TASK 4: ANY OTHER TOPIC

You may choose another topic that allows you to investigate prompt engineering. The same re-
quirements apply: compare at least three prompting techniques and include a comparison between
non-agent and agent-based approaches. Clearly define the task, data, and evaluation criteria.


https://github.com/Instruction-Tuning-with-GPT-4/GPT-4-LLM/blob/main/data/alpaca_gpt4_data.json
https://github.com/Instruction-Tuning-with-GPT-4/GPT-4-LLM/blob/main/data/alpaca_gpt4_data_zh.json
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4 SUBMISSION FORMAT

Submit a short report using the Overleaf report template. You may adjust the report format as
needed; keep the report concise and informative. Your report should cover:

* Code used to call the DeepSeek API, if applicable.
* Your prompts and the rationale behind their design.
* How the agent is used to solve the selected task.

* Representative cases (e.g., two examples).

* Experimental results and comparisons, including the required prompting and agent com-
parisons.

* Insights learned (optional).

Submit the report as a PDF via Blackboard. Code may be included as supplementary material.

Deadline: 11:59 p.m., November 6, 2026 (China Standard Time, UTC+8).

5 EVALUATION CRITERIA

The assignment is graded as follows:

* [25 marks] Quality of prompt engineering: The quality of your prompt designs, their
task-specific rationale, and the refinements supported by your experiments.

* [75 marks] Quality of the report:

— 25 marks for clarity and organization.

— 25 marks for experimental results, including completeness, experimental rigor, and
technical insight.

— 25 marks for experimental analysis, including case studies, sensitivity to individual
components, ablation studies, and other relevant discussion.

¢ [Up to 5 bonus marks] Significance of an original task: A well-motivated research or
engineering task beyond Tasks 1-3 may receive a bonus. Choosing a new topic alone does
not guarantee bonus marks.

* [Up to 5 bonus marks] Code quality: Clean, clear, and well-documented code may re-
ceive a bonus. Attaching code alone does not guarantee bonus marks.

The final score, including any bonus marks, is capped at 100.
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