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HIGHLIGHTS GRAPHICAL ABSTRACT

e Findings suggest that tailoring the
design of programming environments

to accommodate different
personality traits can enhance user
adoption.

e The research identifies potential
avenues for future studies, including
the influence of social factors,
gamification, and emerging
technologies on the acceptance of
block-based programming.

ARTICLE INFO ABSTRACT

Article history: Recent advances in information technology, particularly the emergence of
block-based programming languages, have transformed programming
education. These environments use intuitive drag-and-drop interfaces that
lower the entry barrier for novices. However, individual differences—
especially personality traits—shape how users perceive ease of use and
usefulness, and ultimately their behavioral intention to adopt. In this

study, we integrate the Big Five personality dimensions with the
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Technology Acceptance Model (TAM) to propose a comprehensive
framework. An empirical survey of 88 computer-engineering students
using SQL-Blockly reveals that Extraversion significantly enhance both
perceived ease of use and perceived usefulness, while, Conscientiousness
and Agreeableness significantly enhance perceived usefulness. Gender
differences also emerge, with male participants reporting higher perceived
ease of use. We discuss design implications—such as step-by-step guides
for conscientious users and collaborative features for extraverts—and
outline future research directions including gamification and social
influences
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1. Introduction

The main question of this research is how to
increase  the acceptance of block-based
programming languages by considering users’
personality traits. In other words, what factors play
a role in the interaction between users’
personalities and block-based programming
languages, and how can these factors be analyzed
and modeled in a way that leads to increased
acceptance of these languages?

In response to this question, this research presents
a comprehensive model for the acceptance of
block-based languages based on users’ personality
traits. By combining psychological theories and the
technology acceptance model, this model analyzes
the factors that affect users’ perceived ease of use
and usefulness. In addition, this research uses the
SQL-Blockly tool as a practical example to evaluate
the proposed model (Ampofo et al., 2024; Kigik et
al., 2024; Martinez et al., 2025; Ono et al., 2024).

In this article, “comprehensiveness” refers to the
integration of the Big Five personality factors
(extraversion, agreeableness, conscientiousness,
neuroticism, openness) with the three main
constructs of the technology acceptance model
(perceived ease, perceived usefulness, behavioral
intention) into a single framework that allows for
their mutual analysis.

2. Methodology

The research involved a sample of 88 university
students, utilizing Spearman’s correlation test and
association rule mining to analyze relationships
between variables such as personality, user
familiarity, and acceptance of block-based
programming languages. The study explored
gender-based differences in the time required to
adapt to the programming environment.

3. Results and Discussion

The results of this study, compared with previous
studies, show that men are generally more
comfortable interacting with technology, but simple
user interfaces reduce gender differences in user
opinions. Also, the block-based environment in this
study was found to reduce anxiety and increase
calmness; these findings are consistent with similar
studies in which the effect of neuroticism was low.
Other key results of this study are the ability of
extroverts to write more complex programs and the
positive relationship of task orientation with
computational attitude. However, in this study,
unlike previous studies, a relationship between
openness to experience and technology use was

not observed, which may explain the limitation in
the number of blocks and the lower need for
creativity in this type of design. This highlights the
importance of personality traits in the use of
technology and suggests that design environments
should be adjusted in a way that improves user
interaction  according to  their individual
characteristics. Extraversion, as one of the
prominent personality traits, has a significant
impact on block-based programming. These
individuals tend to have higher motivation, more
energy, and the ability to interact positively with
the environment, which helps them.

Successfully analyze complex problems and provide
effective solutions. Extroverts also demonstrate a
more prominent ability to manage challenges and
focus on achieving specific goals. These traits
distinguish them in the use of block-based tools
that require analysis, discipline, and organization.
This  finding  suggests that programming
environments should be designed for extroverted
programmers to facilitate task sharing, competition,
and to stimulate user interaction and challenge. For
example, adding visual and interactive tools can
improve the user experience.

On the other hand, the trait of task-orientedness
was identified as a factor influencing users' success
in completing programming tasks. Users with a high
level of task orientation performed better in the
SQL-Blockly environment. This result suggests that
providing step-by-step guides and tutorials can be
helpful for users with a lower level of task
orientation and increase their adoption rate.
Another important finding was the impact of
gender differences on the adoption of block-based
programming languages. The results indicate that
women need more time than men to familiarize
themselves with the environment. This indicates
the importance of designing environments with
gender differences in mind and providing tailored
training for different user groups. The sample size
of 88 may be small for multivariate analyses. It is
recommended that future research use larger
samples to increase statistical power and
generalizability of the results. The study
participants were selected from only students at
one university, which may reduce the
generalizability of the results. To increase the
validity and diversity of the findings, it is suggested
that future studies use samples with different age
levels, skill levels, and educational backgrounds.
Although Spearman's correlation test was used in
this study, it is recommended that future studies
use multivariate regression analysis and structural
equation modeling (SEM) to examine causal
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relationships and more complex structures between
variables. It is suggested that future studies
investigate factors such as the impact of social
environment and group interactions on the
acceptance of programming languages. Also,
studying the impact of gamification in block-based
programming environments can provide new
solutions to increase user motivation. Examining
the impact of emerging technologies such as virtual
and augmented reality on the learning and
acceptance of these languages can also open new
horizons in this area. Overall, the results of this
study show that the design and development of
block-based programming languages should be
done with the needs and psychological
characteristics of users in mind. This not only helps
increase the adoption of these technologies, but
can also lead to improved user experience and
learning.

4. Conclusions

This study highlights the importance of designing
block-based programming languages with
consideration for users’ cognitive and psychological
needs, particularly addressing gender differences.
Tailored designs and educational strategies can
enhance user acceptance, improve learning
outcomes, and create more inclusive programming
environments. To enhance statistical power and
generalizability, future studies should employ larger
and more diverse samples, including participants
with varied age groups, skill levels, and educational
backgrounds. Advanced statistical methods, such as
multivariate regression and structural equation
modeling (SEM), are recommended to examine
causal relationships and complex variable
interactions. Additionally, investigating the role of
social environments, group interactions, and
gamification in block-based programming could
offer strategies to boost user motivation. Exploring
the impact of emerging technologies, such as virtual
reality (VR) and augmented reality (AR), on learning
and acceptance of these languages is also suggested
to uncover innovative approaches.
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Table 2. Items measuring perceived ease of use
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Table 3. Perceived usefulness measurement items

w.amso.; G..>)J U}.‘ng:d.:SQL ‘5)5&4 &5‘)‘. ‘) ool oLf;la Gu)‘ﬁlffwﬁws‘)fﬂ Ja.ask;lsfjb,}a_om

50,8 Gl | Kadoan b Cdeh a5 (AFY/Y) YA slaws g €« yaiar b 55 00 455 oasmageuly (YA/R) Y'Y slows

Pl ophe o5
#5045 S5l 3l oaiags oS & Ygans  PUOL

58,8 Ol 1) Caian b e asy 55 (LOFIA) B+ olass 9 € y05ay b 55 09 aiy 38 oacmsgwly (LYF/)) YV olaws
55 555 00 Sy ol 4 oo pilyics ipiSion S5 S5k b 8 PUO2

0,5 bl 1) Kadan b CAeh 4y 38 (LOA/+) O slaws g €« yaia b 55 ,0% 4058 oaumagewly (YY) VY slaws
255 g0 4x g Sl sl 2 4 asen PUO3

50,5 Ol | Kaian b CAeh 4y 38 (LPAIY) £v slows g € yaiar b 55 00 43S oasmazwly (V0/A) VT slass
£ ok 201, SAL Sl 03,5 S n s JSsb L5 PUOA

0,5 Gl 1) Kadan b Cdeh 438 (L0 /+) FF slaws g o yaia b 55,00 4058 caimageuly (YY) YV olaws
35,5 0L ;1 1, SAL s lgzeisls wiS o oS JSsh 5l eolaiul oo las 4y PUOS

50,8 Gl | Kadan b CAeh a5 (LOFIA) O+ slasd €& y05a b 55 0% aiy 55 oauasgewly (AYO/+) YY slows
w20 s0d ez e nl 4 | BTl o (50 5 G 00iiSe S s i JS ol Lo PUOG

50,8 Ol ) Ao b el an 38 (10 /+) FF slaws 5 «&yaias b 55 0% 435 saimogeuly (LYV/A) YA olass
PUO7

‘"o)Lo.&/& a”o/\f'f Juld)somswsww



oo 9 5 S [}

Y Jg-.)..? aslol
Table 3. Continued.
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Table 4. Items related to how learners interact
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Table 5. Descriptive personality statistics in the research sample
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Table 6. Correlation between perceived ease of use and personality
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Table 7. Correlation between perceived usefulness and personality
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Table 8. Extracted association rules
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Figure 3. IT adoption model according to results.

Table 9. Frequency of significant correlations (|r| <0.18)
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Table 10. Types of variables used in the research
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Table 11. Comparison of results with research background (same results v and different results X)

zW &

v

sl LS b b s, LM)ADeLange Martinez
et al., 2024

d 039 DDL»)L:.M..J. | u)f)l)s L;w)).gb)yods‘_gﬁ)w.[ag‘)ds

/o;”l 30 Jdo red 45 00 o0 u;‘uljg);:.&.:.g bl g gaas Jllasl Slo o 4 e jgeeSsly Ja,,;uYUSUf &  Yusuf

el 0 0093 230 0 eS L (692805 5 R
ol 0o ounlice yidghs (] 1O 5 Asl ued diwugin (6 Fodusry (sladsl y ailgl e Q[ﬂlji;”eOno etal., 2024

v

Muhammad, 2024

TS 4 e S g GlaoatS it A 4 S09iS s e aibyasle e ShyZhene & Wong,

2024

odyd 4y 4y S0gi8 b akly Jg ol ool oays swlidan g abal ) ieghy cpl jo aites Slewlxe

W5 CeBS 4 (o3ls wiS o I 09z g90 sleSel 5l (s0gaome Slawi b ol ST g Yoz ol oo

ool 00 0338 lizted oy g w3l Wed onyd pasuin Jle o Wb lakid 9> Jg

sl Slesloms (5,55 b gl iy coute LS,
Oty Slagiegy M p Gdow al o (Jnll
Sy 5l esliinl g a4 (FosiS (o labal,
Slaws )9 Cuogiowe o u&o.a aS Sl o cdalice
I bbb g5 ol )0 coddls 4y ;oS 5L3 5 laSsl
3O el b Ty Cuenl £4050 (pl 020 mss
45 amd oo Sleiiy 5 WS (0 ez 1) (55l 008
Jolsd o sl mdas (5900 4 Wb (b slalas
Al oge gl g0 la Shs a4 axg b ol
(Srard Sz p o Sy 5l o pleear ]SS
)l Sob p (e pmgiaslin 0 P B U
2l g ytian 655 YL 05l sl Ygano ol 3l ol
S o SaS Loy s 4T sits Jase b cote Jolss
5 S Jeledeasm codlse b onmn Bl
Ul Gezen LSSy wies all)l She sla ol
o) o g nl aansioo Gl (6 e JS5 &0,
wojld a8 Sob o s slaylpl 5l solatll o )
WS oo plain witins 2oleile g olas o

't'a,L».;;;/A o)sé/\f‘f JL""/&S)5°}V.5M"&5‘”W

G S Al g Sy - F

Oy G 2 Fhe el pein 4 pol Giagh
SloShy » ST L Ssh p (e mpitaly
Olid sdelcawsds bl col aSls 0I5 casd
ohline sl Gl easd clo Sy 45 ans o
Lol Goedy ol s L) 0l b OllS Jolas 095 5
Soud g0 RBgh SIS slaadly (e (al o )l
alyl ST slagiasy sly albeoliin 5 8,58
s b ossslowoa mmls N Jgax 0 e e
ol il oy p ol sl anslas L3 sl iagh
45 e oo Gl iy glahagh b dslie )0 3aiod
Ll wsls g5l b el dols (S jsbar olsse
Sz ol (ials el ools (6,5 slakl,
s97eS sl e (pizmen 0gb e ()5 Gl o
sialS 1y Ollasl 4 sl onls astie iz cpl yo
L basl ol was o Gl 1, Liel)] g ool
B byl s aS o)l calhe alie slaiagy
Ol GolS s s Gl el esg o5 (55578,09)
Fodezm sbeasly (b )0 (LISSsp LUl (Gedos



5F

Soli p e ool Lol (Bpdy ¢ Fumasd G Shg

S5k el e ) s sl Wi e
5 Fhb & s e plis agh (nl @l ez
a2 b wl Sob (e (ompitelin lapl; anwgs
2ed pll ()5 (SElaly; slaShy 5 sl 4
b,k cnl sy Ol (RPN & ke ol
5 G o8 g 4 Wil e aSl S oSS

e e b 5ok

OB N g5 o ;Lo

ezl LS pges 9 il allie [0 Baius gl don
Lo ol

Lo il ol 43550 o5 a5 oo Mol (s

ol sty Gl L i il s

‘sﬂb)»\s

9 e (gl & pds ol Jelss I G ann s
|) Jlse Q.ﬂ u.q:..f as P yxo Q|)5|\> (oo 9 (5,90 4
Aisles oo (10,08 cadsls yil33l

& yo

Ampofo, I. A. S., Ampofo, |. A. J.,, Ampofo, B,,
Badzongoly, E. L. B., Boateng, F. O., & Asiedu,
W. (2024). Theory of programming adoption.
In Science and Information Conference (pp.
602—617). Springer Nature Switzerland.
https://doi.org/10.1007/978-3-031-62269-
4 39

Arpaci, I. (2021). Predicting adoption of visual
programming languages: An extension of the
technology acceptance model. In Recent
advances in technology acceptance models
and theories (pp. 41-55). Springer.
https://doi.org/10.1007/978-3-030-64987-
6 4

Davis, F. D., Grani¢, A., & Maranguni¢, N. (2024).
The technology acceptance model: 30 years
of TAM. Springer International Publishing.
https://doi.org/10.1007/978-3-030-45274-2

Delange Martinez, P., Tancredi, D. J., Pavel, M.,
Garcia, L., & Young, H. M. (2024). Technology
acceptance among low-income  Asian
American older adults: Cross-sectional survey

slhow b A ses o plas asl ol
Sl dS8sn glwss by lp Wb (mgiasly
Grdy Ml s ol 45wl glaigSar 5 baeols, da S
Syl o393l Jlaplyiea S S5 1y olp)lS
iS dgnge ) 5 a s Wlgi oy Jelel 5 (5 pa
Shle plyea ilaeaily (Shy N3 o
il cllg ploxl o S Cobge I35 3T
5,Skae (g hatiglsy oYU arhans b yllS ot lulis
obas asm cpl aasls SQL-Blockly oo jo (s s
Ailgs oo pBaplS slo yijgel g balaial; a3l 45" wao oo
5 S8k Sebe Fimb )leaiby mhaw b S8 ln
o Gl gl Gopdy ol

2 i ool b e ol 5 K (S
@l g Seb (e pmgaaly Glagl; Gind
oles & Gl 4 e by 5l ] 5 S
s ol 5yl s Lame b SlsT gy oyiien
6,5 o b plelame olyb Cuenl saimsslis
Slp mlie lagsisel @l 5 iz slooglis
O 125 AN digad poe .l ] 1S Calizee (gloeg S
o sl Sail o prenis b gl ol
FSp sbaige I sgdoe aroy S slagiagh
!5l 2l paans CoblB 5 (5 5le] ya8 b ogd ool
So ol 5l s Giegn pBanses sl
2l G pdpens ool (Sae 4 wiall Sl olKidls
o daasdly 455 5 el Lilil ly oms ials
gob b pladiged 5l ogd e Sty an Sl
Solite (oBisel sladiaim 5 Slee Tob (e
ot 93 5l Ghmgsy ol 5o az ST 05 el
5o Lily, iy sl bl wad oslinl ys e
3 3 drog layiie o fodzm slalisle
5 epitediz GgewyS, Jelos loean] Sl
Dgds a8 )5 0,40 (SEM) (5 Lzl S¥olee (g3le Joe
holse sz 4 ST sl tegly 45 S5 e oloiiny
Gindy p B el g eloizl bme 3Bl
U dallle rizan il cemsitliy slagl;
Sk p e empaely ke )5 wle)lsssl
Ol oSl Gl (sl s oSl Wil o
Coadly wiile ek slacs ysld b (o) oo 1))

o gly ol opd g Sl esgBl g slre

‘"o)Lm::/Q e,,o/\f'f JW/G)S%Q-IBW@W


https://doi.org/10.1007/978-3-031-62269-4_39
https://doi.org/10.1007/978-3-031-62269-4_39
https://doi.org/10.1007/978-3-030-64987-6_4
https://doi.org/10.1007/978-3-030-64987-6_4
https://doi.org/10.1007/978-3-030-45274-2

RULS LR

4

https://doi.org/10.1109/ICSEC47112.2019.89
74815

Theodoropoulos, A., & Lepouras, G. (2022). Game
design, gender and personalities in
programming  education.  Frontiers in
Computer Science, 4, Article 824995.
https://doi.org/10.3389/fcomp.2022.824995

Toma, R. B. (2023). Measuring acceptance of
block-based coding environments.
Technology, Knowledge and Learning, 28(1),
241-251.  https://doi.org/10.1007/s10758-
021-09562-x

Weintrop, D., & Wilensky, U. (2017). Comparing
block-based and text-based programming in
high school computer science classrooms.
ACM Transactions on Computing Education,
18(1), Article 3.
https://doi.org/10.1145/3089799

Widiger, T. A., & Crego, C. (2019). The five factor
model of personality structure: An update.
World Psychiatry, 18(3), 271-272.
https://doi.org/10.1002/wps.20658

Yusuf, A.,, & VYusuf Muhammad, A. (2024).
Exploring clusters of novice programmers’
anxiety-induced behaviors during block- and
text-based coding: A predictive and
moderation analysis of programming quality
and error debugging skills. Journal of
Educational Computing Research, 62(7),
1798-1836.
https://doi.org/10.1177/0735633124127070
7

Zhang, S., & Wong, G. K. (2024). Unravelling the
underlying mechanism of computational
thinking: The mediating role of attitudinal
beliefs between personality and learning
performance. Journal of Computer Assisted
Learning, 40(2), 902-918.
https://doi.org/10.1111/jcal.12900

Y e)L».ib/A o)sbl\f‘f JL»/@),G}QQM»GNW

analysis. JMIR Aging, 7, Article e52498.
https://doi.org/10.2196/52498

Kiguk, M., Talan, T., & Demirbilek, M. (2024). The
effect of creating 3D objects with block codes
on spatial and computational thinking skills.
Informatics in Education, 23(1), 125-143.
https://doi.org/10.15388/infedu.2024.07

Listanto, V., Ramadhan, A., Firmansyah, N., &
Susanti, B. H. (2023). Learners acceptance of
u-KIT EDU as an educational application for
robot building, coding, and controlling.
Journal of Education Technology, 7(2), 279—-
288. https://doi.org/10.23887/jet.v7i2.58622

Martinez, P. D., Tancredi, D., Pavel, M., Garcia, L.,
& Young, H. M. (2025). Adapting the
technology acceptance model to examine the
use of information communication
technologies and loneliness among low-
income, older Asian Americans: Cross-
sectional survey analysis. JMIR Aging, 8,
Article e63856.
https://doi.org/10.2196/63856

Mun, C., & Ha, H. (2022). A theoretical framework
for analyzing student achievement in
software education. Sustainability, 14(24),
Article 16786.
https://doi.org/10.3390/su142416786

Nguyen, V. T, Jung, K., & Dang, T. (2020).
BlocklyAR: A visual programming interface
for creating augmented reality experiences.
Electronics, 9(8), Article 1205.
https://doi.org/10.3390/electronics9081205

Ono, Y. Saito, D., & Washizaki, H. (2024).
Evaluating preschoolers’ block programming
using complexity and personality traits. In
2024 36th International Conference on
Software Engineering Education and Training

(CSEE&T) (pp. 1-5). IEEE.
https://doi.org/10.1109/CSEET62301.2024.1
0663038

Papadakis, S. (2022). Can preschoolers learn
computational thinking and coding skills with
ScratchJr? A systematic literature review.
International Journal of Educational Reform,

33(2), 160-172.
https://doi.org/10.1177/1056787922107607
7

Phewkum, C., Kaewchaiya, J., Kobayashi, K., &
Atchariyachanvanich, K. (2019).
ScrambleSQL: A novel drag-and-drop SQL
learning tool. In 2019 23rd International
Computer Science and Engineering
Conference (ICSEC) (pp. 340-344). IEEE.


https://doi.org/10.2196/52498
https://doi.org/10.15388/infedu.2024.07
https://doi.org/10.23887/jet.v7i2.58622
https://doi.org/10.2196/63856
https://doi.org/10.3390/su142416786
https://doi.org/10.3390/electronics9081205
https://doi.org/10.1109/CSEET62301.2024.10663038
https://doi.org/10.1109/CSEET62301.2024.10663038
https://doi.org/10.1177/10567879221076077
https://doi.org/10.1177/10567879221076077
https://doi.org/10.1109/ICSEC47112.2019.8974815
https://doi.org/10.1109/ICSEC47112.2019.8974815
https://doi.org/10.3389/fcomp.2022.824995
https://doi.org/10.1007/s10758-021-09562-x
https://doi.org/10.1007/s10758-021-09562-x
https://doi.org/10.1145/3089799
https://doi.org/10.1002/wps.20658
https://doi.org/10.1177/07356331241270707
https://doi.org/10.1177/07356331241270707
https://doi.org/10.1111/jcal.12900

