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Abstract. This paper presents a local pipeline for generating multiple-choice questions
for IGCSE and A-Level computer science. From 3,385 source questions, duplicate removal and
answer-position balancing produced 5,702 training and validation examples. Qwen2.5-7B-
Instruct was adapted using QLoRA on an NVIDIA RTX 3060 with 12 GB of memory, and
generated candidates underwent automatic structural validation. An author audit judged 15 of
18 candidates usable without substantive correction. A subsequent external expert review rated
51 of 57 items (89.5%) usable as generated and six usable after minor revision; no factual errors
were recorded. Answer leakage and repeated stems remained important defects. The study
documents the data-preparation procedure, training configuration, and evaluation limitations.
The findings support a teacher-in-the-loop proof of concept, while small samples, limited rater
independence, missing controlled baselines, and unresolved source-data permissions constrain
broader claims.
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1. Introduction

Constructing high-quality assessment items requires subject knowledge, item-writing
skill, and substantial teacher time. Automatic question generation can reduce this workload, but
educational use depends on factual correctness, plausible distractors, appropriate difficulty, and
reliable formatting [1, 2].

This study addresses school computer science. Given an educational level (International
General Certificate of Secondary Education, IGCSE, or A-Level) and a topic, Al MCQ
Generator produces a question stem, four options labelled A—D, and an answer key. The system
uses an open large language model adapted to exam-style items and is designed to run on local
hardware.

The research question is whether a QLoRA-adapted 7-billion-parameter instruction
model, trained on a balanced corpus of exam-style examples, can generate format-valid and
mostly correct computer science MCQs on a consumer graphics processing unit. The working
hypothesis is that pretraining supplies much of the subject knowledge, while parameter-efficient
fine-tuning can teach the required output structure and style.
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The work makes three practical contributions: (a) a documented, repeatable cleaning and
augmentation procedure that removes duplicate items and controls answer-position bias; (b) a
resource-constrained QLoRA configuration for adapting Qwen2.5-7B-Instruct on an NVIDIA
RTX 3060 with 12 GB of memory; and (c¢) a two-stage manual evaluation (an author self-audit
followed by an external expert review of 57 items) that reports usable and defective outcomes
while making the limits of the evidence explicit.

1.1. Related Work

Automatic question generation has progressed from rule-based overgeneration and
statistical ranking [3] to end-to-end neural generation [4]. These approaches established that
fluent wording alone is insufficient: semantic validity and alignment with an intended answer
remain central.

A systematic review of 93 educational question-generation studies identified controlled
difficulty, richer question forms, evaluation consistency, and feedback generation as continuing
challenges [1]. For MCQs, question-stem generation, answer selection, and distractor generation
form distinct subproblems, with distractor quality repeatedly identified as a weak point [2].

Large language models have broadened the task from specialized pipelines to prompt-
based generation. Their educational use nevertheless requires human oversight because
plausible text may contain errors [5]. In programming education, GPT-4-generated MCQs have
been found comparable to human-written items on several rubric dimensions, but instructor
review was still recommended [6].

Qwen2.5-7B-Instruct is a decoder-only Transformer model; the Transformer architecture
supports scalable sequence modelling [7], while the Qwen2.5 report documents instruction
tuning and coding-oriented capabilities [8]. The model is therefore a plausible base for school-
level computer science generation, although this study does not independently benchmark its
general subject knowledge.

Full fine-tuning is costly on consumer hardware. Low-Rank Adaptation (LoRA) freezes
pretrained weights and learns low-rank updates [9]. QLoRA combines LoRA with a frozen 4-
bit quantized base model, including NF4 quantization and paged optimizers, to reduce memory
use during adaptation [10].

2. Materials and methods

2.1. Data Collection and Preparation

The source corpus contained 3,385 parsed MCQs collected manually from publicly
accessible IGCSE and A-Level practice materials. Topics included programming, algorithms,
data structures, networking, security, databases, logic, and computer architecture. Individual
source licences and redistribution permissions were not recorded consistently; this is treated as
a data-governance limitation rather than evidence that the items are freely reusable.

Whitespace was normalized, levels were mapped to the two target categories, and
duplicates were identified by the tuple of level, lower-cased question text, and lower-cased
correct-answer text. Removing 534 duplicate records left 2,851 deduplicated
level/question/answer records. Figure 1 shows one normalized record.
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Level: IGCSE
Topic: Algorithm Design
Question: Which of the following describes a step-by-step

procedure for solving a problem?
A. Flowchart

B. Pseudocode

C. Algorithm

D. Compiler

Answer: C

Figure 1 — A source-corpus record (IGCSE, topic “Algorithm Design™).

The original answer positions were imbalanced: B was correct in 41% of records and D
in 5%. Each deduplicated record was therefore emitted twice with shuffled distractors, while
the correct option followed a global A—-B—C-D cycle. The resulting 5,702 examples were
balanced as evenly as mathematically possible: A and B each occurred 1,426 times, and C and
D each occurred 1,425 times. Thus each letter accounts for approximately 25%, not exactly
25%, of the file. The final level counts were 3,228 IGCSE and 2,474 A-Level examples
(Figure 2).

Blocks in source file: 3387
Parsed successfully: 3385
After removing duplicates: 2851
Written to MCQ balanced.txt: 5702 (x2 augmentation)
Answer distribution: A: 1426, B: 1426,

C: 1425, D: 1425
Levels: IGCSE: 3228,

A-Level: 2474

Figure 2 — Output of the dataset-preparation script.

For validation, the training script grouped all 5,702 examples by lower-cased question
text so that shuffled copies with the same stem could not appear on opposite sides. This produced
2,698 question-text groups. With a 10% group holdout and seed 42, 2,428 groups (5,128
examples) formed the training set and 270 groups (574 examples) formed the validation set.

2.2. Model and Training

The base model was Qwen2.5-7B-Instruct. Its weights were loaded in 4-bit NF4 with
double quantization and bfloat16 computation, then frozen. Rank-16 LoRA adapters (alpha 32;
dropout 0.05) were attached to the g, k, v, and output attention projections and to the gate, up,
and down multilayer-perceptron projections. For the published Qwen configuration, this
corresponds to 40,370,176 trainable adapter parameters, approximately 0.53% of the 7.6-
billion-parameter base.

Training was configured for up to three epochs, batch size 2, gradient accumulation 8
(effective batch 16), maximum sequence length 256, learning rate 2 X 10™* with a cosine
schedule, 30 warm-up steps, a paged 8-bit AdamW optimizer, and gradient checkpointing.
Validation loss was evaluated after each epoch; the best checkpoint was reloaded, and an early-
stopping callback with patience 2 was enabled. Training and validation-loss traces were not
retained in a manuscript-ready record, so this paper does not claim a quantified convergence or
overfitting advantage.

Prompt tokens were masked with label —100, so loss was computed on the complete
assistant response (the question, four options, and answer key) rather than on the user prompt
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or only on the answer letter. The run used the Transformers, PEFT, and bitsandbytes software
stack [11, 12, 13, 14]. The saved adapter occupied approximately 162 MB. Seed 42 makes data
preparation and the group split repeatable; bitwise-identical GPU training is not guaranteed
without pinned software versions, deterministic kernels, a fixed model revision, and matching
hardware. Figure 3 summarizes the core configuration.
bnb config = BitsAndBytesConfig(
load in 4bit=True,
bnb 4bit quant type="nf4",
bnb 4bit use double gquant=True,
bnb 4bit compute dtype=torch.bfloatls,
)
lora config = LoraConfig(
r=16, lora alpha=32, lora dropout=0.05,
task type="CAUSAL LM",
target modules=["g proj", "k proj", "v proj", "o proj",
"gate proj", "up proj", "down proj"l],
)

Figure 3 — Core quantization and LoRA configuration used for training.

2.3. Generation and Validation

At inference time, the quantized base model was loaded from a local cache and the LoORA
adapter was applied. The user supplied a level and topic. The prompt was “Generate a {level}
Computer Science multiple-choice question. Topic: {topic}”. Six completions were sampled
with temperature 0.95, top-p 0.95, and a maximum of 160 new tokens.

A regular-expression parser required a question, four labelled options, and an answer
letter. Outputs with malformed structure, duplicate options, or embedded option labels were
rejected; duplicate formatted candidates were printed once. The available evaluation helper
compared extracted single-line question strings with source-corpus text. Because some stems
span multiple lines and the exact training membership was not persisted, that diagnostic is
insufficient for a quantitative novelty claim; no novelty rate is therefore reported here.

2.4. External Expert Evaluation

After the preliminary self-audit (Section 3.3), the authors organized a larger external
review. The rater is affiliated with the Department of Artificial Intelligence Technologies at L.
N. Gumilyov Eurasian National University; he supervised the project but did not prepare the
data, train the model, or author any generated item. The rating sheet contained 57 generated
items (29 IGCSE and 28 A-Level) spanning six topics: programming (12 items), databases (10),
logic gates and logic circuits (10), networking (9), data representation (8), and security (8).

Each item was scored on five dimensions: format validity (0 or 1), factual correctness (0
or 1), distractor quality (0-2), difficulty appropriateness for the stated level (0 or 1), and overall
usability, where 2 means usable as generated, 1 means usable after minor revision, and 0 means
not usable. The rater saw each complete item, including the answer key, and was not blinded to
the system that produced the items. The completed item-level rating sheet is archived with the
project materials.

3. Results and discussion

3.1. Answer-Position Bias

In early fine-tuning runs, the model frequently returned B irrespective of question content.
The source data offered a plausible explanation because B was the correct position in 41% of
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records. After the balancing procedure, this behaviour was not observed in subsequent spot
checks.

This engineering observation illustrates how a superficial label-frequency pattern can
compete with content learning. However, no controlled ablation or before/after error rate was
retained, so the evidence supports a practical diagnostic, not a quantified causal estimate.

3.2. Base-Model Comparison

The first prototype used FLAN-T5-large, an instruction-tuned text-to-text model from the
TS family [15, 16]. It learned the requested MCQ format but produced factual errors during
informal testing. After replacement with Qwen2.5-7B-Instruct, factual errors appeared less
frequently in spot checks.

The comparison was not conducted under a shared prompt, training, sampling, or blinded-
rating protocol. Model size, architecture, pretraining data, instruction tuning, and
implementation all changed together. The result is therefore reported as a development
observation and not as evidence that parameter count alone determined quality.

3.3. Preliminary Manual Audit

One complete generation session was audited manually. For three topics, all six sampled
candidates were assessed for structural validity and factual correctness. The reviewer was one
of the authors and was not blinded to the system.

Fifteen of 18 candidates (83.3%) were usable without substantive correction. Because the
sample is small, the 95% Wilson interval for the usable proportion is wide (60.8%—94.2%).
Table 1 reports the usable and defective counts by topic.

Table 1 — Manual audit of one generation session (usable and defective are mutually
exclusive).

Topic (level) Cand. Usable Defective
Networking (IGCSE) 6 6 0
Databases (IGCSE) 6 5 1
Logic gates and logic circuits (A-Level) 6 4 2
Total 18 15 3

The three defective items comprised one incorrect database statement, one item with both
an incorrect answer key and a malformed option in a De Morgan transformation, and one
truncated stem that still passed the format filter. This taxonomy shows that structural validation
alone cannot replace subject-matter review.

Usable examples included a networking item asking for the purpose of DHCP, a database
item identifying UPDATE as the SQL command that modifies existing records, and a half-adder
item correctly giving Sum = 0 and Carry = 1 when both inputs equal 1. Figure 4 shows the
networking example.
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Level (IGCSE / A-Level): IGCSE
Topic: Networking

--— Question 5 ---

Question: What is the purpose of DHCP in networking?

A. Assign IP addresses to devices on the network
automatically

B. Encrypt network traffic

C. Block unauthorized connections

D. Filter spam emails

Answer: A (Assign IP addresses to devices on the network

automatically)

Figure 4 — Example interaction from the audited generation session.

3.4. External Expert Evaluation

Table 2 summarizes the external review described in Section 2.4. All 57 items were rated
factually correct, and 56 of 57 received the maximum distractor-quality score. Overall, 51 of 57
items (89.5%; 95% Wilson interval 78.9%-95.1%) were rated usable as generated, the
remaining six were rated usable after minor revision, and no item was rated unusable.

Table 2 — External expert evaluation of 57 generated items by topic (usability: 2 =
usable as generated, 1 = usable after minor revision, 0 = not usable).

Topic Items ggllel');teez(‘is rlc:g:i(()):l Not usable
Programming 12 12 0 0
Databases 10 9 1 0
Logic gates and logic circuits 10 10 0 0
Networking 9 9 0 0
Data representation 8 1 0
Security 8 4 4 0
Total 57 51 6 0

Six items were marked on the format-validity dimension, and all six share the same failure
mode: the stem wording leaks the correct option. Four are near-duplicate security stems of the
form “Which security measure involves encrypting data ...” whose correct option is
“Encryption”; one asks which attack “exploits buffer overflows” while listing “Buffer
overflow” among the options; and one asks which data type represents “a sequence of bits that
can be interpreted as an integer value” with “Integer” as the correct option. A seventh flagged
item, a databases question, was structurally sound but judged too easy for its stated level. Six
items in total were rated as needing minor revision: five of the six with leaking stems, and the
databases item.

The flagged items point to two broader issues. First, answer leakage in the stem is a
semantic defect that the regular-expression format filter cannot detect, which reinforces the case
for teacher review. Second, the recurrence of four nearly identical security stems within one
rating sheet shows that repeated sampling can produce low-diversity items; a production
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pipeline should therefore add near-duplicate detection across generated items rather than rely
on per-item checks alone.

The external review is consistent with the smaller self-audit (89.5% versus 83.3% usable
as generated), and its factual-correctness result (57 of 57) is stronger than the self-audit, in which
two of the three defects were factual. The two evaluations used different item sets and different
raters, so they cannot be combined into an inter-rater agreement estimate. Because the rater
supervised the project and was not blinded, the review is external but not fully independent; it
should be read as a substantially larger second opinion rather than a definitive evaluation.

3.5. Limitations

The self-audit covers only 18 outputs, three topics, one session, and one author-reviewer.
The external review is larger (57 items across six topics, rated by a non-author expert on five
dimensions), but it relies on a single unblinded rater who supervised the project, so no inter-
rater agreement can be computed and rater independence is limited. Neither evaluation includes
a held-out topic set, a matched zero-shot or few-shot baseline, a FLAN-TS baseline under the
same protocol, or a formal ablation of answer balancing. Item difficulty and distractor quality
were rated ordinally in the external review but not measured psychometrically. The reported
83.3% and 89.5% figures should therefore be treated as pilot estimates rather than general
performance claims.

The available line-based comparison does not reliably reconstruct multiline stems or the
actual training subset and cannot detect paraphrases or semantic near-duplicates. The original
18 generated texts and the item-level scoring sheet of the self-audit were not preserved, so only
the reported aggregate usability counts remain available for that pilot; in contrast, the 57-item
external rating sheet is archived item by item. Training logs sufficient to report final epoch, best
validation loss, runtime, and variance across seeds were not archived. A future study should pin
the software environment and model revision, preserve all run artefacts, and repeat training
across seeds.

The source items were collected from publicly accessible practice materials, but a source-
by-source licence and permission audit was not completed. Raw and processed question data
should not be redistributed or reused until that audit is complete. This limitation does not apply
to the authors’ original code, but it materially constrains claims of open data and requires
repository review.

3.6. Ethics and Intended Use

The system is intended for teacher-in-the-loop use: generation, teacher verification,
revision where necessary, and only then delivery to students. Unmoderated use would be
inappropriate: the pilot self-audit found factual or structural defects in 3 of 18 outputs, and the
external review, although it recorded no factual errors, still judged 6 of 57 items to need revision
before classroom use. Inference runs locally, so the workflow does not require student data or
school content to be sent to a commercial application programming interface.

4. Conclusions

This study implemented a QLoRA adaptation of Qwen2.5-7B-Instruct for IGCSE and A-
Level computer science MCQ generation on a 12 GB consumer GPU. The pipeline removed
duplicates, balanced answer positions as evenly as possible, grouped augmented copies across
the train/validation split, trained 40.37 million adapter parameters, and validated generated
structure automatically.

In the preliminary audit, 15 of 18 candidates were usable. In the subsequent external

expert review, 51 of 57 items were rated usable as generated, six required minor revision, none
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was unusable, and no factual errors were recorded; the dominant defect was answer leakage in
the stem rather than incorrect content. The wide confidence intervals and single-rater designs of
both evaluations prevent broad effectiveness claims. The answer-position and base-model
observations are useful hypotheses and engineering lessons, but they require controlled ablation
and matched baselines before causal interpretation.

The next priority is a blind evaluation across more topics with at least three independent
raters, a documented rubric, inter-rater agreement, held-out topics, confidence intervals, and
matched zero-shot, few-shot, FLAN-T5, and answer-balancing baselines, together with
automatic near-duplicate and answer-leakage checks suggested by the external review. Only
after that validation should the project add explanations, Russian and Kazakh generation,
difficulty control, learning-management-system integration, and a classroom pilot. The present
contribution is therefore a documented proof of concept, not a deployment-ready autonomous
assessor.
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