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Abstract

This research employed a Research and Development (R&D) approach with the following objectives:
(1) to investigate guidelines for developing a website integrated with data visualization on hard clam in the
coastal area of the Gulf of Thailand, (2) to develop the website based on the identified guidelines, and
(3) to examine users’ satisfaction with the developed website. The study was conducted with stakeholders
involved in website development and was divided into two phases. The first phase, the media development
phase, involved 30 users, 3 content experts, and 3 website development experts. The second phase, the
implementation phase, involved 386 participants, including direct users associated with academic affairs and
fisheries-related work, as well as general users. The research instruments consisted of semi-structured interview
forms, a website on hard clam in the Gulf of Thailand, an expert-evaluated media quality assessment form, and
a satisfaction questionnaire. The statistics used for data analysis were percentages, the arithmetic mean, and
the standard deviation. The findings indicated that the website content must be accurate and academically
valid, with consistency between visual elements and textual information. The design framework comprised
three main components: (1) information architecture design, which adopted a hybrid structure with categorized
content to enable efficient access through the main navigation menu and a logical content sequence,
(2) interaction design, focusing on enhancing user perception through interface elements that support ease of
use, efficiency, and alignment with user expectations, and (3) visual design, emphasizing natural color tones,
high-quality images consistent with the content, and simple, readable typography. The quality evaluation by
content experts (X =4.67,SD. = 0.31) and media experts (X = 4.70, S.D. = 0.33) revealed overall ratings at the
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highest level. User satisfaction evaluation in terms of content (X = 4.51, S.D. = 0.04) and media (X = 4.57,
S.D. = 0.16) also indicated the highest level.
Keywords: website design, user experience, data visualization, hard clam
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AW iuled L‘wawwaamwm mmaaaaﬂLLUUi@mm’mmmmmmwia‘wqmmimmﬂfmu ezmwmmwumimmumu
Lay auuauumﬂmmmamﬂ% d0And8eTUUITUD Mahmod et al. (2026) 7 N2 99 una A1 TUNUTY
WANWHEINNITNUMIUITINNTTURAD Tayaainauiaansvedldasadidiusenisiunusuasinludgnistivanniny
FULNAIVDITLUU Luammimmiwimaaﬁwamaamuﬂui ‘UUNwmsaaﬂquamﬂmaﬂssmama 730 1A
(information architecture) mL‘UuaaﬂﬂiwﬂaumﬂmﬁuaamiaaﬂLLUULwlwmummamammmmwlumﬂmmmmsﬂ%
(Ruzza et al., 2017) Yayanigluivlgduanainazdonsinrusienisvesld azdesdinnnugnisunuizauniuan
s wasdlaldiesngas (Shanthi et al., 2025) LWa‘[ms’&‘lmmuamwamu’lﬂmama wazidilalgosenng
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Table 1 Synthesized table of interview on web content and web design

Informant Group

Details / Requirements

Website media
experts (3 experts)

Content experts
(3 experts)

User group

(30 participants:
undergraduate and
graduate students,
lecturers, fisheries
scholars and general

Data visualization design should be appropriately selected based on the type of
information presented, emphasizing clarity, simplicity, and ease of understanding to
reduce complexity. This enables users to accurately perceive and interpret the
information. The use of color and typography should be semi-formal, simple,
readable, and visually comfortable. Visual elements should be clear, aesthetically
pleasing, and consistent with the content. The website should also support
responsive design across various devices.

The content must be accurate and academically valid, with a structured progression
from basic to advanced information to support understanding for both general users
and academics. The website should function as a reliable knowledge source on hard
clam. References should be clearly provided. Additionally, content on conservation
and resource management should be included to raise awareness of the value of
hard clam.

Design: The website design should employ natural color tones, particularly cool
tones. Typography should be clear, readable, and semi-formal. The website
structure should follow a hybrid model, with categorized content accessible through
main and sub-navigation menus. Content presentation should emphasize
storytelling through visuals such as illustrations, infographics, graphs, and diagrams.

The website should also be responsive and compatible across multiple devices.

users) Content: The website should organize information into categorized groups to
enhance content connectivity. The most frequently required information includes:
(1) taxonomic information (scientific name, family, genus, phylum, order, kingdom,
class), color, size), (3) biological

characteristics (life cycle, feeding habits/digestive system, species and varieties), (4)

(2) morphological characteristics (shape,

ecological characteristics (habitat, natural predators, environmental relationships),
and (5) additional fisheries knowledge (news, articles, research).

Faquszasdil 2 L‘wawwmnulezjmwmumiaamwwamme‘wLiawasmaﬂuummﬂw @y Lanina
A Figure 1 LLauai‘UB\Iaﬂ’]‘i‘UiuLQJUﬂmJ’]’]‘Wﬂ’mLUQMWLLauﬂ’luaEJLﬁUl‘?]ﬁﬁﬂEJNL‘UEJ’J%’]ﬁUIU Table 2 uay Table 3

samsaniuledluyssiudmdon IuﬂwsaaﬂLLUULLavwwumulwwLLammamam’mmmamuu o
Toyaneluivleddesdinnugnieansinumdnizinis LwlwmmiwmimamammamLuammammwaﬂm uaz
L%fmLS&Jaamwauamﬂwumuiﬂamamamaﬂ LwaimsﬂsumummmwmﬂwmammiammmLﬁuﬂaﬂmwaamﬂuam
Luam‘maﬂsuaan*ulsmmmiamamamaﬂimaums Toyaoyninisnu dnwazmedugiuinet dnwagnediine
anwagneilnaing) LLﬁuﬂ’MiﬁL‘WﬁJLG]&JLﬂ‘EJ’JﬂU‘LJiwﬂ.N uanNinnuagfenasdesdenadosiu wazasldundaiiin
YostoyalidaLau miumuamamaiﬂams“lsnmsml,auasuamame‘w (data visualization) Wierfisianataula uastae
1'1/1m'§LLamwamamamﬂiuammwmnw dmsudssifududouiuled Tun1seonuuuazuuseoniu 3 diu dauusnde
miaamwuamﬂmmimama Tassafraivledifunuunan Immmsmuammwmwm wazaunsaLindlangna
s rhuydnuaziayges lnedanguidonesnidu 3 wyfdwmdn fe 1) uliuan- Toyanendu Usznausie A
Foyaviluuazdoyasynsuis B. Toyameduguinewazdnuugmadiine C. nawIzLABuREMIILENY 2) Ly
03AANNT Uaz 3) luyunasteyasneds dawil 2 mIveniuuyFauiug mmumiaaﬂLLuwauuauumﬂmm Tnaitiu
miaamimsaaamLLavmiaaﬂwammmwwummmmimwamwmummua 38919199 msidenldmseenuuy
ToyaiBanm (Mwuszneu waudl nsmivTeununin) Sauduiladdusiieg wariuled Wy button menu, tab, stider,
Pop-up \usu Ifeghamngandmiviiauedeyanaznisldons uasannsoldsnuuugunsalingg leegramnzas
duil 3 nMseanuuugUdnvalauaeny mseenuuuuledlddsssumd (hiu fh thmadew) Wundn fshuat
AnTaLaY grudelaodonlddsnysuulaiiin mmmamiumwummmwaﬂ wazsfdnysuuuilmdmivdiues
dlown uareanden nmagdeainueuda areeu auls ‘LlEJﬂmﬂuL'WEJI‘ML’JUl‘UG]ﬁ’]EJ’]iﬂI‘UG’]Ul@E)‘EJ’NLWJ%?I&JHU
mummwawmmwwmﬂwmaLwaimiqumnﬁmmﬁwwLﬂmuiwnwmm FefinniunAnisosiseenuuud
ABUALDY (responsive design) 1ndasldlunisoenuuusimse erde iuledlulifidvavaussdununmludu
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o LLavmuaaLauismsumn‘ul%mwmumiaaﬂLL’U‘UﬁuamaLﬁuamWLiawaamaﬂuummﬂwwLamﬂmﬂu Table 2 uag
Table 3 ‘wmmﬂmm‘waﬂiuiwmummammamiwmimammmiﬂumwﬂmﬂmmwmmm Imammuamummaa
FIINAY 4.67 uay muwmwummmumm‘u 0.31 wazsnudeiuledfidedssiumindy 4.70 wazdrudeauy
WNIFIUIAY 0.33

Hard Clams (Meretrix spp.)
i the Gulfof Thatand

(O

rmation ~  Knowledge &

> Morphological information
> Distribution
> Cultivation
> Conservation guidelines

Knowledge =

Reference source.

According to : Atchariya Samphanporn (2021)

From the above information, it is shown that
cartridge clams in Phetchaburi and Samut
Through the study of L g Sakhon provinces have the highest risk of
life mechanism in orde gFrsta microplastic accumulation.
‘While Chumphon and Chonburi provinces have a
Marine resourcesthat play a prominent role /) smaller proportion of contamination.
more than just'being a popular raw Consumers still have to pay attention to ¢ on
and cleaning before cooking. Because aliiiis
have statistics of more than 50% contamination.

Taxonomical Classification

meretrix-thailand.com

Figure 1 Example of a website screenshots on desktop and smartphone

Table 2 Evaluation results on the quality of website content

Website content assessment items X S.D. Meaning
1. Accuracy and appropriateness of information 5.00 0.00 highest
2. Content categorization and organization 4.33 1.15 high
3. Content organization and presentation 4.33 1.15 high
4. Adequacy of information quantity 5.00 0.00 highest
5. Use of engaging language 4.67 0.58 highest
6. Information hierarchy and prioritization 4.33 0.58 high
7. Consistency between images and text 5.00 0.00 highest
8. Visual design aesthetics and appeal 4.67 0.58 highest
Overall satisfaction level a.67 0.31 highest

Table 3 Evaluation results on the quality of website design

Website design assessment items X S.D. Meaning
1. Appropriateness of typography 4.67 0.58 highest
2. Appropriateness of color usage 4.33 0.58 high
3. Appropriateness of graphic and visual elements 5.00 0.00 highest
4. Layout and composition effectiveness 4.67 0.58 highest
5. Visual appeal of the website 4.67 0.58 highest
6. Website structure appropriateness 4.00 0.00 high
7. Completeness and accuracy of content presentation 5.00 0.00 highest
8. Clarity of textual content, instructions, and hyperlinks 5.00 0.00 highest
9. Usability of menus, buttons, and internal navigation links 5.00 0.00 highest
10. Website loading performance 4.67 0.58 highest

Overall satisfaction level 4.70 0.33 highest
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HAINNIANYINIgNIEUINNMIoRnuUUlneUssenAldrannseanuUUTayaIBen W (data visualization) G
L‘LJUﬂ’]iU’]‘UE)@JﬁG]N"] fflenududeundeasiilmanadlalday (Eberhard, 2023) 9188An152N1TL58UT uae
audlafinaiaedou #enAdosiuLLIARTDI Midway (2020) ‘1/1umaﬂmiaaﬂLmeimLauamamammwiw
Ussansnmruniseanuuuiiinisidennisdnidenssduseney wardisiaueiiomesunnsay awamamawlm
Ty LLa”ﬂ’liLLﬁm‘U@@JaWﬁ’]ﬂiUIVim‘lJLﬂ‘u‘U@LWE)IWﬂ“UL%J’]IR]“UEJMﬁl@EJEJ’NQ?W]EN 42999152 YDNIINTIUNTBBNKUY
LLav‘wmmnul‘zmmwmimmm 3 ﬂsvmumﬂm fio 1) ﬁivLmumiaamwuam{]maﬂiimaua 1n83LRpain1TININg
Iﬂiaaiwmaumuamm FEUULUYUIN Ada Yu wazdsineluivauisaldauliass LLadJﬂ’]'ﬁI‘UaE]EJﬂWﬂ’]‘N’W]
mmmaamﬂmmammuamuﬂﬂamﬂmmimaNaﬂmammum donndaeiunuITeves Kessara et al. (2024) 7
nenriulesasdesaninseldanlduay LLammaawS’lmmnmmmmmmmi 2) Uiumumiaamwwgamwuﬁ 1menng
aamwuamﬂimamaqLaulsm LU Lmumm Uy agsosdinsimundianie siteliinaudlandsuunaviodents
wonnidnsimunanuzse ImaiszjaawLmeﬂmsmiL‘wmammmLsumaqa dlefinsldauluanuzfiunnsaiie
navANRINSIIATTIuanANUFUAUYRIH LY miaamwwgauwuﬁwm vdwasanisindulavazauseiiiedunisly
47U (Kourouma and Diallo, 2025) 3) m'ﬁaaﬂLLUUiﬂaﬂwmmmmmm msidentpsausenauluniseanuuusulaun
ddu fdnws gUnm uaznsiin 13JmeLmemamaLiaammammmmmmaamamamiim msidenltdsssusndtulnu
LEJ'LJ‘V]ﬁ@ﬂi‘UﬂUL‘uEJWWJ’JEJIUﬂ”IiﬁEJﬁ”IWIﬂEﬂMLﬂﬂﬂﬁmmmu $U3 warn159A97 (Maule et al., 2023) nsznauluy
aﬂwmymmmwaiamwmﬁmLaimmimwamamamamimamwmw #0AARDINUIUITEVD Schifferstein et al.
(2021) finanda mwammmwmmmmmauiwaqmﬂulmmumi'ﬁmu,a £NNINDUALDY deswnduaiideasls
Faraunaziinlaladne uaﬂmﬂumwmmammwmmm a1y uaula LLavaamaaﬂﬂULuamms

Qﬁlﬂﬂiuﬁﬂﬂ‘ﬂ 3 LWaﬂﬂmmmw&W@‘mesﬂﬁmulwmma%‘wwuwu‘lms’lmwumimmmw&Waiamu
nauiieEg19TIuIL 386 Au wundu 1) ﬂam’ﬂmmmﬂmmadmma (IrInseazuTiAeadeatuuUssus) Teua
uﬂﬂﬂmﬂimmm UnAnwUaygiin p19EuarininsdIusEa uay 2) ﬂamﬁ‘lmmmlﬂ TnganiunsIaLiy
%mammwawﬂﬂuLLmaWﬂaaﬂuamwmummu (193 Au) muimmumauaam'] 21 U (Seway 48.31) uag 21-30 U (508
av 44.91) an1ugiduindne (Sevay 88.82) NamiﬂiwLmummwawdwmLwlsvmmmumiaamwueuamammwwm
weenduluusnailmeiasnlveuandly Table 4 way Table 5

Table 4 Results of the satisfaction evaluation regarding website design

Website design assessment items X S.D. Meaning

1. Appropriateness of typography 4.49 0.61 high
2. Appropriateness of color scheme 4.54 0.56 highest
3. Appropriateness of graphical and visual elements 4.53 0.56 highest
4. Effectiveness of layout and visual composition 451 0.58 highest
5. Overall visual appeal of the website 4.54 0.62 highest
6. Structural appropriateness of the website 4.51 0.59 highest
7. Completeness and adequacy of content presentation 4.58 0.56 highest

8. Website loading speed and performance 4.49 0.60 high

9. Clarity of textual content, instructions, and hyperlinks 4.46 0.61 high
10. Usability of navigation elements (menus, buttons and text links) 5.00 0.00 highest
Overall satisfaction level 457 0.16 highest

Table 5 Results of the satisfaction evaluation regarding website content

Website content assessment items X S.D. Meaning
1. Accuracy and appropriateness of information 4.49 0.60 high
2. Adequacy of information quantity 4.49 0.65 high
3. Content categorization and organization 4.48 0.59 high
4. Organization and presentation of information 4.54 0.58 highest
5. Consistency between visual and textual elements 4.57 0.57 highest

6. Usefulness and practical applicability of the website content 4.50 0.63 highest
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Overall satisfaction level 4.51 0.04 highest

nansUsziiiumuanelavesngusiiedns w.ﬂuﬂmml,wlw“lumuaawulwwmmmmasmmwm‘u 4.57
wazduLDsuULINATTIUYNT 0.16 Sevunssudisutunasiit ey MﬂMﬂ’IWEJEJIU‘EW]UQJ’mVIﬁW Tneany
Tusiuy Y LLauaaﬂmaiuLauawaJWiaimawulﬂ (X = 5.00, S.D. = 0.00) LATATUAIUATUNIULALAUUNLANYDINT
mLauaLuam (X = 458, S.D. = 0.56) FedonndesiuiuiToves Dekkers et al. (2021) ﬁﬂdnﬁqmmﬁwﬁ’mmmi
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oaiUsEanEnIN 1wy mmmmlﬂmmmLﬁauiaﬂwmwuawmmLLmﬂmwm‘wuﬁ‘masmaumﬂm‘waiaLLa Sulnns7in
1adne mmvmﬂﬂﬂmmaﬁlmmmmmmimmmﬂﬂmmauaLﬁmaﬂmummmﬂamLuamLLavanaimwlw‘"LmamaLﬂu
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