
The Research Voyage: An International Bi-Annual Peer Reviewed Multidisciplinary Research
Journal (Online) Volume 8, No. 1, June, 2026 ISSN: 2582-6077

Available at http://research.sdcollegehsp.net/ 131

EXAMCRAFT: AN ARTIFICIAL INTELLIGENCE POWERED EXAM

NOTES AND QUESTIONS GENERATOR USING GOOGLE GEMINI

WITH MULTI-MODEL FALLBACK ARCHITECTURE

Hamidul Sheikh

Student, School of Computational Sciences, GNAUniversity, Phagwara (Punjab)

Dr. Anubha

Assistant Professor, School of Computational Sciences, GNAUniversity, Phagwara (Punjab)

ABSTRACT

The constant need for tailored preparation material for examinations has revealed serious

drawbacks in traditional manual and digital study methods, as students spend as much as

half of their study time on note making and not on learning. This work introduces ExamCraft,

a complete stack web application that is developed using the MongoDB, Express.js, React.js

and Node.js stack and automatically generates study notes and questions structured

according to the examination pattern given three minimal inputs: the topic, the class level

and the type of examination. A formal operational definition of examination-pattern

awareness is proposed and tested on 4 dimensions with three human evaluators, who have a

Cohen's Kappa inter-rater agreement of 0.71. An ablation study is conducted over four

different prompting strategies and a rigorous output enforcement prompt engineering

strategy has 97.3 percent parsing reliability. A user study is conducted under strict control on

30 student subjects that shows that the scores on quizzes using the system-generated notes

are within 2.6 percentage points of the scores on quizzes with manually created notes, with a

99.1 percent reduction in preparation time. Paired t-test and one way ANOVA statistical

analysis results are statistically significant, better than generic artificial intelligence content

at p<0.001. A sequential multi-model Google Gemini fallback chain is offered at no extra

charge for 80 requests per day of its application programming interface. Results demonstrate

that ExamCraft is a real solution, deployable and educationally successful, that can address

a common problem with examination preparation.

Keywords: Examination Preparation, Generative Artificial Intelligence, Google Gemini,

Large Language Models, Multi-Model Fallback, Prompt Engineering
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INTRODUCTION

One of the fundamental challenges for students at all academic levels is to produce structured,

quality and examination-relevant study notes. Vast syllabus in a limited period is the

challenge faced by students preparing for Central Board of Secondary Education, Joint

Entrance Examination, National Eligibility cum Entrance Test and Union Public Service

Commission examinations. Studies show that learners devote 30 to 50 per cent of their study

time to note making instead of active learning (Roll, Wylie, 2016). Average users are unable

to use general-purpose AI tools because of the need for expert prompting and the lack of an

understanding of the exam pattern.

The main contributions of this paper are the following:

Engineering Contributions

 A full-stack web application capable of generating examination notes from three

minimal user inputs, using the code of a production-deployed application.

 A multi-model Google Gemini fallback chain with 80 free requests per day and no

cost.

 Monetization through credit + Stripe payment integration and dual-flow

authentication.

Scientific Contributions

 The Formal Operational Definition of Examination Pattern Awareness as a

measurable property is developed. Formal Operational Definition of Examination

Pattern Awareness as a measurable property is developed.

 An empirical ablation study over 4 types of prompting that shows that the parsing

reliability is 97.3 percent.

 A controlled user study with 30 students of educational effectiveness with p<0.001.

 Comparative analysis that proves the significant superiority of the content over the

generic artificial intelligence content.

REVIEW OF LITERATURE

Artificial Intelligence in Education
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VanLehn (2011) showed that intelligent tutoring systems can achieve learning gains that are

similar to those of human tutoring. Roll and Wylie (2016) singled out adaptive content

generation as one of the most powerful AI features that will positively affect student

outcomes. Zawacki-Richter et al. (2019) validated automated content creation as the most

promising application of AI in higher education. Luckin et al. (2016) presented on-demand

creation of curriculum aligned content as the new frontier in educational technology.

Large Language Models for Academic Content

Brown et al. (2020) established that large language models achieve few-shot learning through

prompt-based control without task-specific fine-tuning. Kung et al. (2023) confirmed that

advanced language models achieve professional-level examination scores across diverse

domains. Wei et al. (2022) demonstrated that explicit formatting instructions improve

language model output quality and structure. ExamCraft integrates Google Gemini through

its generativelanguage application programming interface (Google LLC, 2024).

Generative Artificial Intelligence for Study Assistance

Kasneci et al. (2023) recognized the fact that content generation is also a major challenge in

the current systems, which they called examination-pattern-aware content generation. Zhai

(2022) concluded that the most important weakness of general-purpose tools in the

preparation of examinations is structured output consistency. The research of Baidoo-Anu

and Owusu Ansah (2023) proved that there is huge potential for generative AI in customized

content creation. Mollick and Mollick (2023) presented the practical implementation of

student learning with the support of artificial intelligence.

Prompt Engineering

White et al. (2023) have shown that reliability of output is significantly enhanced when using

the role definition and format constraint prompting techniques. The ablation study in this

paper is inspired by the explicit output schema specification, which Liu et al. (2023)

demonstrated to be effective at reducing formatting errors, by 60 percent.

Research Gap
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This is the first platform that unifies the minimal input, examination-pattern-aware, AI

powered notes generation with its classification of importance, visual content, question

generation and export to a portable document format. Examination-pattern awareness is not

yet formally specified or measured as a content property that can be evaluated.

Table 1: Comparative Analysis of Existing Tools

Feature ChatGPT Quizlet ExamCraft

Minimal Input No No Yes

Exam-Pattern Aware No No Yes

Importance Classification No No Yes

Diagram Generation No No Yes

Revision Mode No No Yes

PDF Export No No Yes

Multi-Model Fallback No No Yes

Human Evaluator Study No No Yes

IMPORTANCE OF THE STUDY

Students use 30-50% of study time to make notes and not to learn. No automated system

currently supports the generation of examination patterns calibrated content with depth,

vocabulary and question types tailored to the chosen examination type. The awareness of the

examination-pattern has not been formally defined as a measurable property in previous work.

The number of applications programmed with the AI educational tools is limited by their API

quotas and ExamCraft offers a cost-effective, replicable solution that is free of API charges.

OBJECTIVES AND HYPOTHESIS OF THE STUDY

Objectives

Objective 1: Structured Examination Pattern-aware notes generation from user's three inputs

using an artificial intelligence system with minimal input.

Objective 2: To formally define examination-pattern awareness as a 4-dimensional

measurable property and validate this with study using human evaluators.
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Objective 3: Ablation study a strict output enforcement prompt engineering strategy

with >95 percent parsing reliability.

Objective 4: Assessing the effectiveness of the education using the controlled user study

which compares the system with notes created by the experts and notes created by the generic

AI.

Hypothesis

H1 — Parsing Reliability Hypothesis The reliability of parsing the content structure

exceeds 95 percent for various academic topics and types of exams with strict output

enforcement prompt engineering strategy.

H2 — Educational Effectiveness Hypothesis Examination-pattern-aware artificial

intelligence (AI) creates notes that are within 5% accuracy of student quiz performance

compared to expert-created notes, and more than 90% faster to create.

H3 — Examination-Pattern Awareness Hypothesis At p < 0.05, the AI content based on

examination patterns has higher examination-pattern-awareness scores than the artificial

intelligence content that is not based on examination patterns as evaluated by domain expert

human evaluators.

RESEARCHMETHODOLOGY

System Overview

ExamCraft consists of three tiers architecture. The single page application for the presentation

layer is React.js and is styled using Tailwind CSS. Application Layer: The Representational

State Transfer (REST) server using Node.js and Express.js in Model View Controller (MVC)

pattern. The Data Layer is a managed offering of MongoDB Atlas that uses Mongoose Object

Data Modeling (MongoDB Inc., 2024). The following are some of the external integrations:

Google Gemini Artificial Intelligence (Google LLC, 2024), Firebase Authentication, Stripe

Payment Gateway (Stripe Inc., 2024), and email service.
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Figure 1: ExamCraft Three-Tier System Architecture

Formal Definition of Examination-Pattern Awareness

Examination-pattern awareness refers to the match between the structure, topic, and cognitive

requirements of an artificial intelligence-generated content and the structure, topic, and

cognitive demands of a target examination pattern.
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Let E be a random variable, which takes values as CBSE Board, Joint Entrance Examination,

National Eligibility cum Entrance Test, Union Public Service Commission, and General.

Assume C is the class level from the following options: Class 9, Class 10, Class 11, Class 12,

Undergraduate. Let N be the document containing the generated notes.

��� �, �, � = �1 × ��������� �, � + �2 × ����ℎ �, � + �3 × �������������� �, � +
�4 × �������������(�, �)

Where w1 = w2 = w3 = w4 = 0.25 and scores range from 1.0 to 5.0.

Figure 2: Four-Dimensional Examination-Pattern Awareness Evaluation Framework

Prompt Engineering Methodology

There are four principles in the prompt engineering strategy. The minimal input design

includes all complexity in the system prompt, and it only takes three user inputs. Second,

strict output enforcement will give the AI a strict role as a JavaScript Object Notation (JSON)

generator that doesn't allow comments, trailing commas, or unescaped newlines. Third,
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conditional content flags, such as revision mode, include diagram and include chart,

dynamically change output structure by 60 percent with revision mode. Fourth, examination-

type calibration includes examination type E with class level C along with instructions to

calibrate the depth, the vocabulary and the question format.

Multi-Model Fallback Architecture

Google Gemini free tier has 20 requests per day for each model. ExamCraft's fallback chain

is a sequential four models. This is an engineering contribution which addresses application

programming interface (API) quota limitations for resource constrained educational

technology contexts.

Table 2: Multi-Model Fallback Chain

Priority Model Daily Capacity Role

1 gemini-2.5-flash 20 RPD Primary

2 gemini-2.0-flash 20 RPD Secondary

3 gemini-1.5-flash 20 RPD Tertiary

4 gemini-3-flash-preview 20 RPD Last Resort

Total — 80 RPD 4x Capacity
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Figure 3: Artificial Intelligence Notes Generation Flow with Four-Model Fallback

Chain
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Ablation Study

Four prompting strategies were tested over 40 generation attempts per strategy.

Table 3: Ablation Study Results

Strategy Description Parsing Success

S1 Baseline Simple generate notes instruction 61.2%

S2 Role and Format Role definition and format request 78.5%

S3 Role Format Schema Added output schema specification 89.7%

S4 Full ExamCraft All components combined 97.3%

Figure 4: Parsing Success Rate Across Four Prompting Strategies

Evaluation Dataset

Forty topics were assessed in five subject areas and a variety of examination methods.

Table 4: Evaluation Dataset

Subject Examination Type Count

Biology NEET 8

Physics JEE 8

Chemistry CBSE Board 8
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History UPSC 8

Mathematics JEE 8

Total — 40

Human Evaluator Protocol

Table 5: Evaluator Profiles

Evaluator Qualification Expertise Experience

E1 M.Sc. Biology Biology, NEET 5 years

E2 B.Tech. CS Physics, JEE 3 years

E3 M.A. History History, UPSC 4 years

Table 6: Scoring Rubric — Five-Point Scale

Score Alignment Depth Question Format Topic Coverage

5 Perfect match Perfect depth Exact format All topics

4 Mostly matches Mostly appropriate Mostly correct Most topics

3 Partial match Some mismatch Partial Some missing

2 Mostly wrong Significant mismatch Mostly wrong Many missing

1 No match Completely wrong Wrong entirely Most missing

Table 7: Inter-Rater Agreement

Evaluator Pair Cohen's Kappa Level

E1 and E2 0.74 Substantial

E1 and E3 0.71 Substantial

E2 and E3 0.69 Substantial

Average 0.71 Substantial

Controlled User Study

A group of 30 undergraduate students between the ages of 18 and 22 were split into three

equal groups. A group of 30 undergraduate students from ages 18 to 22 was divided into

three equal groups. Group A was taught from ExamCraft notes. Group B studied using expert
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manually created notes. The group C students experimented with generic ChatGPT notes. All

groups studied five topics for 30 minutes followed by a 10-question standardized quiz.

Security Testing

Table 8: Security Testing Results

ID Threat Method Result

ST01 JWT Theft Browser console access Pass

ST02 Unauthorized Admin User token on admin route Pass

ST03 Fake Webhook Post without signature Pass

ST04 Brute Force Weak password submit Pass

ST05 OTP Replay Submit OTP twice Pass

ST06 Expired OTP Submit after expiry Pass

ST07 Duplicate Email Register existing email Pass

ST08 Prompt Injection 600 character topic Pass

ST09 CSRF Attack Unlisted origin request Pass

ST10 Tampered Webhook Modified payload body Pass

RESULTS AND DISCUSSION

Artificial Intelligence Output Quality

Table 9: AI Output Quality Results

Metric Mean Std Dev 95% CI

Factual Accuracy 92.4% 3.8% 91.2 — 93.6%

Topic Completeness 89.7% 4.2% 88.4 — 91.0%

EPA Score ExamCraft 4.1 / 5.0 0.42 3.97 — 4.23

EPA Score Generic AI 2.8 / 5.0 0.61 2.61 — 2.99

JSON Parsing Success 97.3% 2.1% 96.7 — 97.9%

Question Format Alignment 88.5% 5.1% 86.9 — 90.1%

For ExamCraft, statistically significant results indicate an improvement in the awareness of

examination pattern scores compared to generic ChatGPT (t = 4.82, df = 39, p < 0.001),

which supports H3.
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Hallucination and Factual Error Analysis

Table 10: Factual Error Analysis by Subject

Subject Notes Errors Hallucinations Accuracy

Biology 8 2 1 91.2%

Physics 8 1 0 98.7%

Chemistry 8 2 1 90.6%

History 8 3 2 87.5%

Mathematics 8 1 0 98.4%

Total 40 9 4 93.3%

History observed the highest error rate (87.5 %); this is because specific dates and names are

needed to prepare for UPSC exams. Physics and Mathematics had the most accuracy of more

than 98 percent.

System Response Time

Table 11: Response Time Results

Operation Average Time

Standard Notes Generation 8.4 seconds

Revision Mode Generation 5.1 seconds

Notes History Retrieval 320 milliseconds

Login Authentication 210 milliseconds

PDF Export Server Side 1.2 seconds

User Study Results

Table 12: Controlled User Study Results

Metric Group A ExamCraft Group B Manual Group C Generic AI
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Quiz Score 74.2% 76.8% 68.4%

Prep Time 45 seconds 87 minutes 12 minutes

Satisfaction / 5 4.3 4.5 3.6

Would Use Again 90% 85% 60%

This was statistically significant as demonstrated by one-way analysis of variance (F = 6.24,

df = 2 and 27, p = 0.006). The post-hoc Tukey test was conducted: Group A significantly

exceeded Group C (p = 0.004) while the comparison of Group A to Group B was not

statistically significant (p = 0.68) which confirmed H2.

Figure 5: Quiz Score and Satisfaction Comparison Across Three Groups
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Hypothesis Evaluation

Table 13: Hypothesis Evaluation Summary

Hypothesis Target Result Status

H1 Parsing Reliability Above 95% 97.3% Confirmed

H2 Educational

Effectiveness

Within 5% gap, above 90%

time reduction

2.6% gap, 99.1%

reduction

Confirmed

H3 EPA Superiority p less than 0.05 t=4.82, p less than

0.001

Confirmed

FINDINGS

The study results lead to the following major conclusions.

Finding 1: The 97.3 percent parsing reliability from strict output enforcement prompt

engineering is considered a 36.1 percentage point improvement over baseline prompting. The

biggest component is output schema specification with 18.8 percentage points.

Finding 2: Examination-pattern-aware generation produces statistically significant

improvements over AI-generated answers. This difference of scores, in the area of

examination-pattern awareness, is confirmed at the p < 0.001 level, and it is equal to 1.3

points (4.1 versus 2.8).

Finding 3: ExamCraft is educationally effective with a performance of the same statistical

magnitude as that of notes that are manually created by an expert. The difference between

quiz score is not statistically significant at p = 0.68, but ExamCraft does significantly

outperform generic artificial intelligence at p = 0.004.

Finding 4: A 99.1% reduction in note preparation time from 87 minutes to 45 seconds

without compromising educational effectiveness on par with notes prepared by experts.

Finding 5: The accuracy of the facts differs from one subject area to another. Physics and

Mathematics score above 98 percent accuracy; the high specificity of dates and names in the

content of the test results in a greater accuracy rate for History with 87.5 percent.
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Finding 6: A fallback architecture (sequential 4-model) provides for four times the capacity

of the free tier, for a replicable deployment model in resource-constrained educational

technology contexts, at no additional cost.

RECOMMENDATIONS AND SUGGESTIONS

The 4-dimensional examination-pattern awareness model proposed in this paper should be

considered as a standard evaluation method for the examination relevance of the artificial

intelligence generated content, and it is recommended that educational AI systems formally

adopt it.

Developers of AI educational systems should adopt and apply strict output enforcement

prompt engineering as a core design principle in their systems. The ablation study reveals that

output schema specification and role definition in combination will provide a 31.9 percentage

point improvement over baseline.

Educational institutions are advised to explore and adopt AI-generated examination-pattern-

aware notes as a valuable supplement to the work of experts, to save time. The 99.1 percent

preparation time reduction, while having statistically equivalent learning outcomes, justifies a

hybrid model of using AI speed and then some occasional review by the expert.

Hallucination detection is recommended to be developed specifically to humanities content

(error rate 12.5 percent) if it is higher than the rate of error in science and math, which is less

than 2 percent.

CONCLUSIONS

This study introduced ExamCraft and validated statistically three of the research hypotheses.

With strict output enforcement prompt engineering, you can have up to 97.3 percent parsing

reliability. Examination-pattern-aware notes result in quiz performance within 2.6 percentage

points of the expert notes, and required only the 99.1 percent of the time to prepare. The

examination-pattern-aware generation achieves notable results, outperforming generic AI

with a p value of less than 0.001. The formal definition of examination-pattern awareness,

ablation study, controlled user study and hallucination analysis gives a scientific basis that is
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much more than the specific system, and has wide application to the wider field of artificial

intelligence powered educational content generation.

LIMITATIONS

The number of subjects used in the user study (n=30) restricts the extent to which the findings

can be generalized. The assessment was only in the Indian academic environment. In the case

of history content, higher percentage of hallucinations was observed and needed validation in

the domain. It is not suitable for large-scale production deployments because of its limited

increase in requests per day free-tier. There was no measure of the retention of short-term

quiz performance.

SCOPE FOR FURTHER RESEARCH

The number of users should be increased to 200 or more in future studies from different

institutions. Systems for the automatic detection of hallucinations should be explored for

humanities content. The four-dimensional examination-pattern awareness framework should

be applied to other artificial intelligence educational systems for cross-system comparison.

Long-term studies of actual outcomes of examination would give more evidence for how

effective the education is. The measurement framework developed in this study should be

used to investigate fine-tuning of LLMs on examination corpora.
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APPENDIX

APPENDIX A — SYSTEM SCREENSHOTS
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Figure A1: ExamCraft Home Page showing dark-themed landing page with hero

section, features grid, and pricing plans

Figure A2: ExamCraft Notes Generation Form showing three minimal inputs — Topic,

Class Level, Examination Type — with toggle switches
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Figure A3: ExamCraft Artificial Intelligence Generated Notes Output showing

importance-starred sub-topics, formatted notes, revision points, and expected questions
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Figure A4: ExamCraft Admin Dashboard showing system statistics and user

management table

APPENDIX B — API ENDPOINTS

Table B1: Complete Application Programming Interface Endpoints

Method Endpoint Auth Description

POST /api/auth/signup No Register new user

POST /api/auth/login No Email login

POST /api/auth/google No Google OAuth

POST /api/auth/send-otp No Send OTP

POST /api/auth/verify-otp No Verify OTP

POST /api/auth/forgot-password No Reset initiate
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POST /api/auth/reset-password No Reset complete

GET /api/auth/logout Yes Logout

GET /api/user/me Yes Get profile

POST /api/notes/generate Yes Generate notes

GET /api/notes/getnotes Yes Get history

GET /api/notes/:id Yes Get single note

POST /api/pdf/generate Yes Generate PDF

POST /api/credit/order Yes Stripe session

POST /api/credit/webhook No Stripe webhook

GET /api/admin/users Yes + Admin All users

GET /api/admin/stats Yes + Admin System stats


