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Designing a Programming Course Model Using
Al-Based Pair Programming Techniques
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ABSTRACT

This study designs a university programming course model that integrates
Generative Artificial Intelligence (AI) with pair programming techniques. The
model’s educational effectiveness and future applications are evaluated through
practical sessions conducted with 19 students from an artificial intelligence course at
the College of Education, S University, using ChatGPT as a programming partner.

Effectiveness is measured through pre— and post—surveys and in—depth interviews,
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assessing the impact on students’ computational thinking, learning motivation,

(WA

wseq 20244 112 1221 and programming self-efficacy. The results indicate significant improvements in
Aoz 202414 1221 302 algorithmic thinking and problem—solving within computational thinking, as well
HIxHtE 20254 012 02 as in the application and code literacy aspects of programming self—efficacy. In—
LHUX} 2025 028 122 depth interviews highlight the potential for active learning through Al interaction,
* 2 o D |SYEsMR Y HEEAY|ELIIRlo| demonstrating generative Al's effective use in programming education.
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Pre-Class Learning Key Points Review
(Knowledge Acquisition) Summarizing weekly core learning content
Learning through online platforms
Code Prompt - —
Review Setting Learning Activities Assessment
oAl Weekly quizzes to assess

the learing content

) 4 ChatGPT as v
Verification of a Collaborator Programming Practice Assignments
Pre-Class Learning content Programming assignments related to
Quizzes to verify the learned content e the leaming content
alr

Learning Tools: Programming Learning Tools:

* Lecture Videos, Lecture Materials, . * Lecture Video, Google Colab,
Learning Management System (LMS) Learning Tools: Learning Management System (LMS)
* ChatGPT, Google Colab

Figure 1. An Instructional Model for Pair Programming Utilizing Generative Al
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O?E;Eirllzna Cooperativity 5 0.88
Critical thinking 5 0.83
Problem solving 4 0.73
Individual attlFude and 3 0.94
expectation
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Reward and 3 0.93
recognition
Social pressure and 4 0.89
competition
Understgndigg of 3 0.92
Functionality
. Application 3 0.91
Programming
Self-Efficacy Debugging 3 0.84
Code Literacy 3 0.87
Interest 3 0.94
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You are an experienced Al Engineer. You and | will be pair
programming on a project. We will use the driver-navigator model.
| will be the navigator first, then we will switch, then we will switch
back again. Do you understand?

@  Yes, | understand! In the driver-navigator model, I'll be the driver (the one writing code) and
youlll be the navigator (the one providing guidance, reviewing the approach, suggesting
improvements). We'll switch roles after a while, ensuring we collaborate effectively. Let me know
what project or task you'd like to work on, and we can dive in!

I'd like you to develop self-attention code using Pytorch step by
step. First, prepare 3 inputs, each with dimension 4 as [1, 0, 1, 0],
0,2,0,2), and [1, 1,1, 1].

@  Great! Let's start by preparing the inputs as described. We have three vectors:
1. [1, 0,1, 0]
2. [0, 2,0, 2]
3. 1,1,1,1)
These will be the values that we'll use for the self-attention mechanism in PyTorch. I'll begin by
defining these inputs as PyTorch tensors.

As part of the process, we'll also need to ensure they are in the correct shape, as the self-

attention mechanism typically works with batched sequences.

Let's implement this step:
o & 3c =y
import torch

input_1 = torch.tensor([1, @, 1, @], dtypestorch.float32)

], dtype=torch.float32)

input_2 = torch.tensor([e, 2, @,

input_3 = torch.tensor([1, 1, 1, 1], dtypestorch.float32)

inputs = torch.stack([input_1, input_2, input_3], dim-0)

(dnputs)

This will create a tensor with a shape of (3, 4) since we have 3 sequences (each with 4

dimensions). Let me know when you're ready for the next step!

Figure 2. Example conversation of pair programming with ChatGPT:

Setting up self—attention code using PyTorch
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