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ABSTRACT

Student activity recording systems in higher education institutions are commonly implemented as
centralized information systems, which may limit transparency and the ability to independently verify
activity records. This study aims to design and develop a blockchain-based system for recording student
activities to improve data transparency and reliability. The proposed system adopts a hybrid architecture in
which detailed activity data are stored in an off-chain database, while a cryptographic commitment of the
dataset is recorded on the blockchain through a smart contract developed in Solidity. A prototype web
application was implemented and integrated with an Ethereum Virtual Machine (EVM)-compatible
blockchain network using a Minimal On-chain approach that stores only the hash of the activity dataset on
the blockchain. Experimental evaluation shows that deploying the smart contract required approximately
0.0265 USD (0.82 Baht), while recording an activity dataset cost about 0.002 USD (0.06 Baht) per transaction.
The gas consumption of transactions ranged from 119,900 - 119,950 units, and the transaction confirmation
latency ranged from about 4 to 7 seconds. The results demonstrate that the proposed hybrid architecture
with a Minimal On-chain design can effectively enhance the verifiability of student activity records while

maintaining low transaction costs and minimizing the exposure of personal data on the blockchain.

AdAgy: vdenru aunsmaeuunsng andaenssuwuunan analdsdla szuutuiindanssuindne

Keywords: Blockchain, Smart Contract, Hybrid Architecture, Transparency, Student Activity Recording System
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activityld uint256 siaRanssuiliszyyatoua
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Algorithm 1: Cryptographic Commitment Generation

Input: activityld, batchld, participants, attendanceDays, metadata

Output: commitmentHash, transactionHash

1: Retrieve participation records for activityld that belong to batchld from the off-chain database

2: Construct a structured dataset including activityld, batchld, ordered list of participant
identifiers, attendance records, metadata

3: Normalize the structured dataset to ensure deterministic ordering

4: Serialize the dataset into a canonical JSON format to obtain serializedDataset

5: Compute the cryptographic commitment using Keccak-256

commitmentHash <— keccak256(serializedDataset)
6: Set participantCount <— length(participants)
7: Send an on-chain transaction to the smart contract function:
commitActivity(activityld, participantCount, commitmentHash)

8: Wait for the transaction to be mined and obtain the transaction receipt

9: Extract transactionHash from the receipt

10: Store {activityld, batchld, commitmentHash, participantCount, transactionHash} in the off-chain
database for audit and later verification

11: Return commitmentHash, transactionHash

dosruvdgansnulusundevisudonivunazsnsnlasunisiudu ssuuaglésu Transaction Hash
910 transaction receipt @4llufddesanssudmiunsiamudoundaniu EVM-based blockchain explorer
\¥U Etherscan 38 Polygonscan 8814l3inu n13nsadeuAugniovesyadeyaianssy luldeidaen
Transaction Hash uglldin1siUSeuiiay commitmentHash fitufinlfluansanouunsndfudueuiiiuandian
Toya off-chain luguuuuideaiu
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Algorithm 2: Data Integrity Verification
Input: activityld, batchid

Output: verificationResult

1: Retrieve dataset for (activityld, batchld) from the off-chain database

: serializedDataset «— serialize(dataset) in canonical format

: recomputedHash <«— keccak256(serializedDataset)

: storedHash «— retrieve commitmentHash for (activityld, batchld) from blockchain
: if recomputedHash == storedHash then

verificationResult «<— valid

s else

verificationResult <— invalid

O O N oA WLN

: return verificationResult
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