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ABSTRACT — This study applies Cognitive Load Theory (CLT)
and the Technology Acceptance Model (TAM) to enhance user
experience (UX) for technology-averse users. Usability testing was
conducted using two system prototypes with a sample of 19
participants. Performance metrics, including task efficiency, click
rate, and completion time, were analyzed and further classified
based on the Diffusion of Innovation (DOI) theory. The results
indicate that Prototype 1 achieved an average efficiency of 61.46%
with a response rate of 0.28 clicks per second. Following design
improvements based on User-Centered Design (UCD) principles—
particularly the transition from free-text input to predefined selection
options, which effectively reduced cognitive load—Prototype 2
demonstrated a significant improvement in usability. The average
efficiency increased to 67.76%, and the response rate rose to 0.62

clicks per second. Additionally, the system showed high levels of

159

afwwn ﬁu@fmﬂ“ﬂ
anszinaluladamsmune / aniviunaluladng-dura
FINIANTIUNWIRIUAT
apichaya@tni.ac.th

Perceived Usefulness (PU) and Perceived Ease of Use (PEOU), with
mean scores of 3.76 and 3.94, respectively, leading to a high
Behavioral Intention (Bl) score of 4.14. The findings suggest that
reducing cognitive load through simplified interface design and
intuitive navigation plays a critical role in improving system
usability, technology acceptance, and user satisfaction among
technology-averse users.

Keywords — User Experience Design, User-Centered Design,

Tech-Averse Users, Cognitive Load Theory, Technology

Acceptance Model
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#AAZTDYRID (Free Input) Screen 4: LTgWIWINVDILDY
lunsdl Screent,2,4 8181500 1@ 1N 1TANALUY Fixed-Path
Efficiency lasiein Optimal Click 184 Screen1,2,4 YAy 5

184970 Screen 3 Lﬂuﬁ"mﬁﬁaqmamj’agaLLuuﬁfﬁ: (Free
Input) LANILYAAR ﬂ‘?aﬂﬁagamaamia:aua:iaimﬁauﬁ'uﬁuﬁm
§ruaums dlick Alsianad F9daaiadduuuy Free-Input

i !H ]

V. Heat Map Prototype 1 Misson 1
Mission 2 Usznaudas 5 winae laur Screen 1: nasanlas
LAZAWKIITYM Screen 2: NATLI1% Screen 3: gﬁ&lauaﬂ(ﬂ&’m
Screen 4: LSUANIUTUUEI Screen 5: §INaUITH Luns
Screen1,2,3,4,5 1NNTORIAN1NN1IANALLL Fixed-Path Efficiency
Tagdn Optimal Click 84 Screen1,2,3,4,5 LNy 16

V. Heat Map Prototype 1 Misson 2

an o \ o
INNIINGRAY Prototype 1 ;;jmmzl,l,mﬂﬁmuaaamﬂu 2
LuUAauuy Fixed-Path Efficiency LLae Free-Input

M7 1. HaN1INaaay Fixed-Path Efficiency 284 Prototype 1
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Participant Total | Extra Efficiency% Total Duration
Click | Tap Duration | Outlier
432291396 | 38 17 55.26 816.51 No
432435005 | 23 2 91.30 240.41 No
432462180 | 24 3 87.50 383.84 No
432916952 | 28 7 75.00 757.98 No
434395739 | 37 16 56.76 691.65 No
433995471 | 38 17 55.26 908.51 No
433976281 | 32 11 65.63 873.54 No
433976290 | 36 15 58.33 863.19 No
433976206 | 29 8 72.41 659.18 No
433973723 | 38 17 55.26 860.59 No
433966096 | 39 18 53.85 955.01 No
433965441 | 42 21 50.00 1016.94 No
433965131 | 37 16 56.76 890.91 No
433964684 | 29 8 72.41 541.75 No
433963982 | 47 26 44.68 957.64 No
433962889 | 44 23 47.73 814.92 No
433821487 | 35 14 60.00 730.46 No
433962783 | 41 20 51.22 662.20 No
433915476 | 36 15 58.33 857.33 No

INANTIT 1 wuden Efficiency LaRN 61.46% Tomzriands
szauanusnlumilinuszaulhunansdmiungugdlsidwang
waz wasidudn1sadniiin (Extra Taps) agzj‘ﬁ'ﬂs:mm 40.71% 49
ﬁ]’mpjﬂmaauvﬁ 19 A% ﬁﬁrﬁwmmﬁn@ju Laggards 14 26.32% W&z
findw Early Adopter LiB3 10.53% i dernusuanlusin
Viaﬂi:muﬁuﬁlﬁwser Interface) LAAN1IZNIANAA (Cognitive
Load ) Augl% Sawnldgn1vaesfanaagn (Trial and Error)
Iﬂﬂmwnluﬂejmfbﬁﬁ%ﬁﬂLﬁmmﬂiﬂaﬁ (Tech-Averse)

AT 1. NANTNARAL Free-Input 2843 Prototype 1

Participant Total Total Click/sec | Duration
Click | Duration Outlier
432201396 | 68 | 0000 | Mo No
Error
432435005 | 39 362.28 0.108 No
432462180 | 34 258.53 0.132 No
432916952 | 39 503.43 0.077 No
434395739 | 86 249.62 0.345 No
433995471 72 230.20 0.313 No
433976281 | 60 170.42 0.352 No
433976290 | 59 149.05 0.396 No
433976206 | 91 295.48 0.308 No
433973723 | 88 285.74 0.308 No
433966096 | 47 117.90 0.399 No
433965441 | 81 226.22 0.358 No
433965131 | 51 172.18 0.296 No
433964684 | 65 187.42 0.347 No
433963982 | 53 178.75 0.297 No
433962889 | 83 280.03 0.296 No
433821487 | 62 186.87 0.332 No
433962783 | 48 214.27 0.224 No
433915476 | 69 295.58 0.233 No
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"wmsmwammmu" ma:‘naum Cognitive Load V]gx‘l

VIl HaNINARBUNTTITINN (Usability Testing) Prototype 2
N1INasay Prototype 2 6‘1’1Lﬁumiﬁ‘uﬂ@;u;‘if’u”uinusmﬂﬁwﬁ'u

$ruan 19 au Taglfindasilo Maze TunmaiudaysidanndnTan

1eur 41u3un15A8N (Click), S1WIUNNTAGNLAY (Extra Tap),

sraza lwmsinAsna (Duration) wazdwimdszansnwnnsld
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nmInagavutsaantdu 2 a1sfia ledun Mission 1 (8ias
FUNTN) WAz Mission 2 (FLTWLUAZEINLNW)

Mission 1 Usznaudis 4 wi1aa ledun Screen 1: gausu
Fewlunsssinsualniiatu Screen 2: snssanindaziuaiing
(Free Input) Screen 3: §wdwsia OTP Screen 4: NTaNANNLLAY
UaLlsz7U (Free-Input) Screen 5: nsantdoyavadsauaznziion
30 (Free Input) Screen 6: ﬂiaﬂll%mmmwgmadLLmﬁﬁwwu(Free
Input) Screen 7: LASHNIIENNTLANA1TIUNNTRNUAT Screen 8:
Upload L@N&1IAUIL Screen 9: Upload Lan&132Y8330 Screen 10:
Upload 1an&n3suaduIenuasnsit

lunvdl Screent,3,7-10 eu1IAINFNIIAKNALLY Fixed-Path
Efficiency las@n Optimal Click 289 Screen1,3,7-10 Winiu 77

WALita 997N Screen 2,4,5,6 Lﬂuwﬁﬂﬁ'ﬁaaman“ﬁagaEai:(Free
Input) LANITAAS S‘Eaﬁag‘amauwia:ﬂmzvl,&imﬁauﬁuﬁaLﬁm
$ruaums click Alaianaea 59dasTadduuuy Free-Input

Mission 2 Usznaudas 5 ninae laud Screen 1: nasaulail

LRZABRIIY Screen 2: NATUITY Screen 3: gimamﬁmmwu
Screen 4: LSUFDIUETUEI Screen 5 §INBUI1IH LUNI
Screen1,2,3,4,5 R1NNTORIAN1N1IANALLL Fixed-Path Efficiency
lazdn Optimal Click 2849 Screen1,2,3,4,5 W¥iniy 30

AT 1Il. NaMINAFBL Fixed-Path Efficiency 483 Prototype 2

Participant Total | Extra | Efficiency Total Duration
Click | Tap % Duration Outlier
431185523 | 107 0 100.00 226.97 No
459009131 | 128 21 83.59 516.03 No
459625434 | 146 39 73.29 663.55 No
459801373 | 167 60 64.07 659.99 No
459802889 | 278 | 171 38.49 622.67 No
459804529 | 168 61 63.69 505.40 No
459806253 | 137 30 78.10 603.87 No
459806400 | 151 44 70.86 345.58 No
459808267 | 206 99 51.94 1131.25 No
459809722 | 244 | 137 43.85 835.96 No
459813145 | 265 | 158 40.38 851.21 No
459814514 | 140 33 76.43 309.23 No
459816858 | 184 7 58.15 934.23 No
459823556 | 133 26 80.45 981.75 No
459839866 | 150 43 71.33 848.66 No
459895922 | 137 30 78.10 367.30 No
459905518 | 144 37 74.31 548.88 No
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460042840
460173855

248
110

141 43.15

97.27

648.60
393.40

No
No

9INA1T197 3 Wudnda Efficiency 1aaufl 67.76% Gfadnd
SanMIRNd U Efficiency Lilatfinuniy Prototype 1 RN
10. 25% WaY Lﬂaimummiﬂanmu (Extra Taps) Laaﬂamﬂiwmm
37% mnaﬂamo 7.5% ilaLfis Uiy Prototype 1 WAz ang
nagaLnI 19 AL ummmmmnqu Laggards 26.32% LynLau uei
n§u Early Adopter MRuandwdn 21.05% szvfouliifininnis
Usudysduinadialu Prototype 2 aunsngrolwildunsdin
L'%'quuazlﬁmmzuuvl@ﬁ'mL%ﬁ"ﬁ(u

A1797 IV. Wan1Inaxay Free-Input 183 Prototype 2

Participant Total Total Click/sec | Duration
Click | Duration Outlier
431185523 | 51 42.67 1.195 No
459009131 | 55 165.87 0.332 No
459625434 | 84 142.30 0.590 No
459801373 | 78 186.28 0.419 No
459802889 | 64 76.32 0.839 No
459804529 | 73 112.05 0.651 No
459806253 | 79 190.32 0.415 No
459806400 | 61 72.97 0.836 No
459808267 | 87 237.73 0.366 No
459809722 | 68 99.66 0.682 No
459813145 | 60 58.17 1.031 No
459814514 | 67 79.10 0.847 No
459816858 | 87 220.12 0.395 No
459823556 | 57 141.52 0.403 No
459839866 | 83 276.23 0.300 No
459895922 | 58 68.54 0.846 No
459905518 | 62 96.82 0.640 No
460042840 | 78 237.68 0.328 No
460173855 | 60 100.43 0.597 No

N7 4 WU Clickisec 1adnfi 0.62 Sec Gaiflaifioy
U Prototype 1 AN 121.43% axvouldiiuingldannsn
dufivmsnsandoyauazy faunusiudumesinaldnaiidu
ﬂﬁ'ﬂmnﬁwmsﬂ{uﬂgaaumaﬁwsmmﬂﬁ'ﬂmsmaa UCD Wazsae
a9 Cognitive Load ladadnalduUsedninin ananuausulunsls
NUTTUY
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Testing) Y83 Prototype 1 LLae Prototype 2 Tudn Mﬁ‘ﬁl’mlfu
;‘ij”mj"ﬁ’mwaaauﬁm’lmauLLuuaaumm’ﬁaLﬂumii’@mmwu
Behavioral Intention Scale Taputisdnanandu 3 §auenuansnsaait

A o o o
TN V. HanzuwsaanuuRauman Ll lonilumsld
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wanailszain

Avg. | SD | Avg. | SD
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®e@IN
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\ 4 3.26
Wuldetemuiu
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NMI97 5 wuahmLLuuLaswaanw%’ufﬁmsz‘[wﬂumi
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Prototype 1 Prototype 2
wdalsndn
Avg. SD Avg. SD
Mmoungan 2 mIsuiiiaana
elwnslgon (Perceived Ease
of Use — PEOU)
aufaiuedildinmwing 384 | 1.03 | 400 | 0.88
JuaauwnmIaanzidowiazingi 395 | 0.80 | 4.11 | 1.05
danluuaritlsidudan
— pom
L&Jy:l,m:ljumm‘luLLaﬂuumw 379 | 0.94 | 400 | 0.94
Talan 1w lade
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2e197Ia152
< ” pii —
aumutnldnunaditlalaslidas | 374 | 0.99 | 374 | 0.87
YeAMATILIRaINHIRINUN
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@ . = '
n3l491% (PEOU) 384 Prototype 2 §4ni1 Prototype 1 G4atlu
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mmﬁﬂmaogﬂ“ﬁmmmﬁﬂ Cognitive Load Theory
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AmanaNd 3 anaadlatze
wq?msszu (Behavioral Intention —

BI)

auadlanazltiatilwnuanss
iwvasauluamean

3.95 4.1

auanainazltuedtidulsziwmind
Tlgau

3.84 4.05 | 0.85

T s ¥ i
auanidanlfuaRunuwismsvienu
woudnidlanma
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MTNN VI HAAZUBBADLLULRAUDUSUS Prototype 2

Participant SuUs Grade
431185523 77.50 Good
459009131 52.50 Poor
459625434 50.00 Poor
459801373 57.50 OK
459802889 50.00 Poor
459804529 40.00 Poor
459806253 60.00 OK
459806400 57.50 OK
459808267 52.50 Poor
459809722 55.00 OK
459813145 82.50 Good / Excellent
459814514 50.00 Poor
459816858 52.50 Poor
459823556 25.00 Poor
459839866 60.00 OK
459895922 50.00 Poor
459905518 50.00 Poor
460042840 55.00 OK
460173855 55.00 OK
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