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[Abstract]

University students and job seekers obtain various types of certifications to enhance their competitiveness in the job market. In
this study, we developed an algorithm to generate questions for computer science related certification exams using a pre-trained
model based on Meta’s open-source Llama 3.1 and a fine-tuned model based on Unsloth. We hypothesized that there would be
differences in the questions generated by the pre-trained and fine-tuned models. To test this, we defined performance comparison
metrics and derived meaningful indicators from both models. The experiment involved 20 participants who completed a survey
evaluating 100 questions. The collected data were analyzed with a significance level of 0.05 for statistical validation. Among the
five metrics, four dependent variables, namely, fluency, passage relevance, subject consistency, and uniqueness, exhibited

statistically significant differences. The results demonstrated that fine-tuning can significantly improve model performance.
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Table 1. Hugging face dataset field configuration

Item Explain
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subsection Subsections by Certification

question Question (Problem Statement)

choices Choices for the Question

answers Answer to the Problem and Question
user_input Field for User Input for Fine=Tuning.
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Table 2. Training parameter setting

ltem Setting Explain
batch.size 5 Learning more detailed
patterns
) Accumulating gradients over 4
gradient_accumul X .
) 4 Steps for increased training
ation_steps .
stability
warmuo._steps 5 Stably learning certification
p-step Question patterns
num_train_epochs 1 Full fine—tuning
max_step 100 Maximum training steps
learning_rate 264 Balancing tralnlln.g speed and
stability
optimizer adamw_8bit | Maximizing memory efficiency
weight_decay 0.01 Preventing overfitting
Ir scheduler type linear Using a linear learning rate
seed 3407 Ensurlng vgonglstency. and
reproducibility in experiments
trainable 41,943,040 Number of trainable
parametes parameters
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Table 3. Evaluation metrics for comparing the performance
of pre-model and post-model

No Measusrement Explain
Is there any grammatical error in the
problem?

1 fluency Is the problem description incomplete or

missing any information?
Are the choices incomplete or are any of the
choices duplicated?

stem—choice | Are the provided question and choices
coherency | logically connected?

3 subsection | Are the subsection and the question logically
relevance connected?

Is the correct answer among the choices

4 uniqueness .
a unique?

5 correctness | Is the correct answer accurate?

Please provide an overall evaluation of the

6 others .
problem and suggest improvements.

2-9 8 =4 24
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Metrics T2 o]g3it}. dixd] s H7t WHPo=
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for Gristing Evaluation)[23] &©¢] AF-®th Perplexity,
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Table 4. Statistical analysis results(n=200)

Wilcoxon

Variable Mean SD Signed-

Rank Test
A B A B
condition | condition | condition | condition
fluency 3.22 4.38 1.76 1.22 <.001
tem-choice | 5 59 | 4 1y 150 | 1.37 | <.001
coherency
subsection | g3 g | 447 | 145 1.31 007
relevance
Variable A condition B condition % (p)
Yes No Yes No
Uniqueness 76 124 100 100 5.84"

a (38.00%) | (62.00%) | (50.00%) | (50.00%) (.02)

corectness 105 95 104 96 0.01"
(52.50%) | (47.50%) | (52.00%) | (48.00%) | (.92)

"p<.05
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