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Abstract

Background: The limitation in accessing historical learning information, which is not designed to suit the perceptual
characteristics of students with hearing impairments, prompted the research team to develop and evaluate a learning
support application. The objective was to enable hearing-impaired students to access information and learn equally
alongside all groups of learners.

Methods: A research and development methodology was employed to design a video-based application that includes
visuals, sign language interpreters, and subtitles as a substitute for sound. The target group was selected through
purposive sampling and consisted of 40 sixth-grade students from schools for the hearing impaired in Bangkok and
its vicinity. Data were collected using surveys, questionnaires, and pre-, during-, and post-learning tests to assess needs
and the application’s effectiveness. Descriptive statistics were used to analyze percentages, means, and standard deviations.

Results: Hearing-impaired primary school students expressed a need for a video-based application with visuals,
sign language interpreters, and subtitles to support learning and access through teachers, parents, and peers.
They showed particular interest in Phra Pathom Chedi Ratcha Wora Maha Wihan, a historical tourist site, primarily
because they had never visited it, wished to gain knowledge, and wanted to see the site in person. The developed
video application, incorporating visuals, subtitles, and sign language interpretation, was found to be appropriate
for the perceptual systems of hearing-impaired students. Post-learning test results showed higher learning performance
compared to pre- and during-learning phases.

Conclusions: An application developed with consideration of the perceptual characteristics of hearing-impaired
learners can effectively enhance historical learning and information access. Especially when appropriate media
is used to match the specific needs of the target group, the learning experience is significantly improved. Furthermore,
the study highlights the essential role of surrounding individuals as learning mediators in conjunction with technology.
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Table 1. The demand to study information sources for historical tourism.

msfnundioyaunasyioafieadalszdRemans AINGIB9NTT (demand)
(study of historical tourist information) X SD 526U (level)
_ Tuvipaifien (go on a trip) 2.34 0.63 fimel (low)
- ﬂg@%um?ﬁﬂd (the teacher explains) 1.87 0.46 fing (low)
- gmumriade (reading books) 128 045  timsfign (owes)
- THuKUNIW (Used flashcards) 1.72 0.55 fing (low)
- @TWiﬁﬂﬁﬁﬁﬁﬂNﬂﬂiﬂﬁﬁﬂ (watched television with sign language interpreters) 3.08 0.52 U unans (moderate)
- @Tmﬁﬂﬁﬁﬁ@iwmmﬁﬂLLmrfTﬁmimﬂmeﬁm (watched television with sign 315 0.48 1 una (moderate)
language interpreters and captions)

- Waedsananulaififianmniunile (used social media with sign language interpreters)  3.42  0.59 {1 (high)
- @Jﬂf’?]‘iﬁﬁ ﬂﬁﬁ’sﬂ'wm‘lﬂﬂﬁﬂ (watched video clips with sign language interpreters) 432 0.57 Mﬂﬁqm (highest)
- Wuotndinduuoudnlafidanm dnsnenile wazAiuassreunaies (used video 487 033  wniiga (highest)

applications with images, sign language interpreters, and captions)
- Wueundnduuuuaalefifinan amnnenfle Aussenaunudes uan®esussens 465 053 wndign (highest)

(used video applications with images, sign language interpreters, captions, and voiceovers)

974 (totle) 3.07 0.08 U1uNa (moderate)

997l 1 uamINaANdasnaRnEunssayavinfisaBalar iR mansuafnfidanm
UNN3BeneNTs HansyAulszanAnun Tunmsanssfulunans (M=3.07, SD=0.08) Wa15041
HnsnetielpoEadduanuinintioswudn ssdusniign Tiud dasnnsfueundinduuidle
Afinw drsnnenle uazAIUTIENEUILREY (M=487, SD=033) MuaunAiriuuunAnlafidnm
dmnenile AussEnewIRE WanANUTIENY (M=4.65, SD=0.55) uagAaLAR loifiasnnie
(M=4.32, SD=057) szsiunnn Aa Waednuaanlmiifidmneile (W=342, SD=059) szfuthunans
fia g InaimififasnenilouasAnusaenewide (M=3.15, SD=0.48) uazg avimififidmnunile
(M=3.08, SD=052) sxsiutias fin maliviaadien (=334, SD=063) agaduneliils (=187, SD=046)

uazTuNINIW (M=1.72, SD=0.55) dmisuszsiuiiasfiqe fie snimiits (M=1.28, SD=0.45) pudadi
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Table 2. The demand to access information sources on historical tourism.

madnfaumastiayaniavieiieadalszifimans A15uindle (access)

(access to historical tourism resources) M SD T291 (level)
- Tremiawsinnfifien (by parents taking you on d trip) 4.48 0.55 mﬂﬁ’@fﬂ (highest)
- Tnenfteruantit (by friends telling you about it) 4.33 0.57 mﬂﬁ’@fﬂ (highest)
- Tﬂﬂﬂgﬂ%um?ﬁﬁd (by teachers explaining it to you) 4.77 0.42 mﬂﬁzﬁﬂ (highest)
- Tnannsguniisde (by reading books) 353  0.55 110 (high)
- @;ﬁﬂﬂﬁWLLmTﬂﬂm@% (by pictures and posters) 3.72 0.59  1HNaY (moderate)
- @TWiﬁﬂﬁﬁﬁﬁﬂNﬂﬂiﬂﬁﬁﬂ (watched telesision with sign language interpreters) 298  0.62  Uuna (moderate)
- @TWiﬁﬂﬁﬁﬁﬁﬁUi‘iﬂﬁﬂLmulﬁm (watched telesision with subtitles) 298  0.69  UUNAN (moderate)
- anueUnAnFiRamnenile (by applications with sign language interpreters) — 1.25 0.43 ﬁﬂﬂﬁlqm (lowest)
_ arnuaUWAREWARAIUTIENEwIMRES (by applications with captions) .00  0.00 ﬁﬂﬂﬁ?\}ﬂ (lowest)
~ annuaUnAREuARa e TauarAIUsTEeuwuRes (by applications with sign 1.00  0.00 ﬁﬂﬂﬁ?\}ﬂ (lowest)

language interpreters, and captions)

394 (total) 3.04 0.24 UIUNA9

AN197 2 uaRsranNFasnsEindsayawmdwiasfisadalsriRmansanafinfidaay
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a9 W9 3. Anmdian1sAnEuasiivinyaunavipaiyudNysednmans

Table 3. The demand to study and access information on historical tourist attractions.

U (AN)
ANgiBINTsANEuaTdnfaunasiayaanTaumA el FUAL
(number:
(the demand to study and access information) (percentage)  (ranking)
people)

wnssiaafinaidelseiReans (historical tourist attractions)

- FangzrRIAUAEA19N (TAWTzufia) (Wat Phra Si Rattana Satsadaram) 39 97.50 2
- TPEVIFNNITITININEIINNTANTG (Wat Suthat Thepwararam Ratchaworamahawihan) 28 70.00 4
- TNTZANEANANIARTTIN (Wat Phra Chetuphon Wimon Mangkhalaram) 38 95.00 3
- ﬁmﬂ‘gmi’l“ﬁ’l‘i’ﬁ’m‘i’l’)j’l‘ﬁwﬁ (Wat Arun Ratchawararam Ratchaworamahawihan) 40 100.00 1
- TP LR SRAAHINANTTNIITINT (Wat Ratchabophit Sathit Moha Simaram Ratchaworawihan) 38 95.00 3
- IPATNATIEITHIIANT (Wat Saket Ratchaworamahawihan) 38 95.00 3
- AAnarguiafdaINnAnas (Wat Phra Pathom Chedi Ratchaworamahawihan) 40 100.00 1
- WIYIIBENFUINTUNS (Sanam Chandra Palace) 38 95.00 3
- ARSADINADIUUAITIRANTZUAT (Bangkok National Museum) 24 60.00 6
- UaunszgiNg (Phra Sumen Fort) 38 95.00 3
- fanunin1W (Mahakan Fort) 39 97.50 2
- vinfles (Tha Tien Pier) 39 97.50 2
- AnananLiles (City Pillar Shrine) 24 60.00 6
- UnnAaaInanm (Pak Khiong Talat) 28 70.00 4
- dAuTNTINTYINnAEnaYaal (Taas e 2) Wat Boromracha Kanchanapisek Anusorn) 26 65.00 5
LAGNA (reasons)

- Tnétinu (never home) 23 57.50 2
- Biweld (never been there) 40 100.00 1
- a8n#AMNE (want to know) 40 100.00 1
_ agnnluvieaidien (want to travel) 40 100.00 1
- ﬂmmﬁuﬂmuﬁ'@%\i (want to see the real place) 40 100.00 1

197l 3 uaRsHaRTINFassAnEuanindisyauaweaisaBalesriRmansuaafin
AR prnsmmE BB uszA Lo R N SUALT 1 91101 2 whs wivaz 40 an Tiud Femazguieil
AT uazdanazLgaafdanmeananig Andugeuas 100.00 AuAUA 2 S11am 2 wis
WANRE 39 A (Aud Fansersnumanians (Fanseuia) (39 aw) Tounminid uasyinfisu
Speiay 97.50 SUALA 3 9191 5 Wis wisae 38 au [Hud Sanszimminaionanss, inseuis
AOANNIANTITINGITITING, TARITTNATIHITHNNINNG, WITTWNAUINTUNT UATBUNTEFING
Spuay 95.00 SUALT 4 9193 2 Wis Wwivaz 2 an THLA SAEmIYINGI19IHa189THANS
LazUINARBIAATA Sa8az 70.00 SUALT 5 d1uan 1 urs 91uan 26 aw THun Tausngam
AEYIUAENDHATH (Fauaauied 2) Zauay 65.00 WATEUTLT 6 91W9% 2 Wit ueay 24 Au
THun ARsTunanIuuis@nazuns uasrmananides 3agas 60.00 FMSULARNATUIULIN
duau 4 ¥a foaz 40 au Tiud Bieell as1nfinansd esnnlivioafien uazpsnifiugnmiiass

Aaflugagay 100.00 FIUSUAUAENT AD INATINN 9149 24 AY 38882 57.50 ATHEIAL
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Figure 1. Deaf Tour Application.
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Note. Application to promote access to information on historical tourist attractions for primary school

children with hearing impairments.
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Table 4. The efficiency of access to historical tourist information before learning.

Famginedi E0sil: AzuwfinEesar 5 Azuuu (story number: full score 5 points per story)
394 (total)
(excemple number) 1 2 3 4 5 6 7 8 9 10
1 2 2 2 2 2 2 2 2 1 1 18
2 2 2 1 1 1 1 2 1 1 2 14
3 2 1 1 1 2 1 2 1 1 2 14
4 2 2 2 2 1 2 1 1 2 2 17
5 3 3 2 3 2 2 2 3 3 2 25
6 3 2 2 2 2 3 3 3 2 3 25
7 3 3 2 2 2 1 1 2 2 2 20
8 2 3 2 2 1 2 1 1 2 2 18
9 3 1 2 2 2 2 1 1 2 2 18
10 3 3 3 3 1 1 1 2 1 2 20
1 2 2 2 1 1 2 2 2 1 2 17
12 3 2 1 2 1 2 1 1 1 1 15
13 3 2 2 1 1 2 1 2 2 2 18
14 3 2 2 1 1 2 2 2 3 2 20
15 2 2 1 1 1 1 1 1 1 2 14
16 2 0 1 1 0 0 2 0 0 0 6
17 3 2 1 1 1 1 2 1 2 2 16
18 2 2 1 2 1 2 1 2 2 2 17
19 3 1 1 1 2 3 2 2 1 2 18
20 2 2 1 1 1 2 2 2 2 2 17
21 2 2 2 1 1 1 1 2 2 1 15
22 2 1 1 1 1 1 1 0 1 1 10
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Table 4. (Cont.)

Fmginedi Gl pzufinEneay 5 AZLUU (story number: full score 5 points per story)

(excemple number) 1 2 3 4 5 6 7 8 9 10 72 total)
23 3 2 3 2 2 1 2 1 1 2 19
24 2 1 1 1 1 1 0 1 1 1 10
25 3 2 2 2 1 1 1 2 2 2 18
26 3 3 2 2 1 1 1 2 2 3 20
27 2 2 2 1 1 1 1 1 1 1 13
28 3 2 3 2 2 2 1 1 2 2 20
29 3 3 2 2 1 1 1 2 2 2 19
30 3 2 2 2 1 2 1 2 2 2 19
31 3 2 2 2 2 1 0 1 1 2 16
32 2 2 2 2 1 1 1 2 2 2 17
33 3 3 3 2 2 1 1 1 1 2 19
34 3 2 2 2 2 2 0 2 1 2 18
35 2 2 1 2 1 1 0 1 1 2 13
36 2 2 2 2 1 1 1 2 2 2 18
37 3 3 2 2 1 1 0 1 2 2 17
38 3 2 2 2 1 1 0 1 2 1 15
39 3 2 2 2 2 1 1 1 1 1 16
40 3 2 3 1 1 1 1 2 2 2 18

99N (total) 103 81 73 67 52 57 47 60 63 72 677
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Table 5. The efficiency of access to historical tourist information during and after learning.

INMIUAIBE N eI NE e (during class) Wa9EEY (after class)
(number of AR AZLLUTIN AR AZULUTIN
excemples) (full score) (total score) . (full score) (total score) =
40 50 1414 70.70 50 1770 88.50
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