CHAPTER 6 %\Yv
A,

CONCLUSION AND RECOMMENDATION q

¥

This chapter provides a summary of the findiWributions,

@
limitations, and recommendations of this thesis. Th&ehapter is organ cjas aﬁws:
t n

Section 6.1 summarizes the key findings of the s d diﬁsu es how tlyy address

¥~ Y
the research question(s) and aim(s). Section 6.2 sse \main contriittions of the
study to the existing literature and pr tiw fie lent s(@ulation software

Iirmations or weaknesses

development and evaluation. Sectiop. 6.3 ackn e

gf—g RAS

of the study and how they affect t dity, reliability, g@alizability, or impact of
q

the findings. Section 6.4 provN. co

N
gaps or challenges idec'fiean this slAdy. eqtic@ concludes the chapter with a
strong closing staten{tth hg& Si r'tﬁ)&ance and value of this study.
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6.1 Key Findings YV

This research embarked on a multifaceted journey with the overarchi al of
advancing the field of ophthalmology training through the develop a patient
simulator. The first objective was to identify and analyze the technimllenges and
solutions associated with creating a patient simulator that utilizes real*world patient data
and generates lifelike eye disability scenarios. Through ?s-ir,vestigation and

collaboration with experts in the field, we gained critical"msights nthplexities

"a X
of replicating realistic eye conditions. This kno Serves lo@ ional
steppingstone for the development of future o logy §i rs th{t‘;ﬁm better

prepare medical professionals (Smith, 2020\, 0\ g
The second objective was to Ma evaluate rith Qtechniques aimed

at enhancing the realism and effica@ur p@&i ?Ia r 'Scifically focusing on

the diagnosis of eye disabilitie-%elve into ¢ut 'ngzév(:}algorithms approaches,

harnessing their potential mc t i @hthalmic examinations. By
Ilua

subjecting our simulat% ough; 0"l v@fined its capabilities, moving us

closertoa high-f'd&‘trainingl can aidkin the early detection and diagnosis of
eye conditions (dohns L ) %
¢

The objective cen ed"on@ mizing the usability and accessibility of our

NN
patient % r. DeSi
Y

met lowed us to place t@ner at the forefront of our development process. We

uE\lind that for a simulator to be truly effective, it must be intuitive and engaging
0

>

Ro

sers of varying skill levels. This objective underscored our commitment to

Qlusivity, ensuring that the simulator accommodates different diagnostic tools and
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techniques, making it a versatile resource for ophthalmology education (Wllllam?ar
2019).
In summary, this research journey has illuminated the path ﬂkd for the

advancement of ophthalmology training through the development of a patient simulator.

*‘l

Through a systematic approach to addressing objectives, ha gained valuable
insights into the technical challenges, algorithmic enha ts, nd user-centric
design principles that are pivotal in crafting a simulat rmg hlgh-
quality, realistic training experiences. As we look t hd I&@hedge
gained from this endeavor will undoubte tributé e ey utlon of

ophthalmology education, ultimately benefw meTca ofess and patients

alike. \%
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6.2 Contributions l \
The study mad% |gn|fl'c'nt.}rilb s to the field of patient simulator
’ &
software develop and e\ta Firs a thorough literature review was
conducted, off 0\ eS|s of the current state-of-the-art,
challenges, 0 port |t| tﬁlsej%]aln This review serves as an invaluable
resourceffor, reSearchgt actiti rsseeklngadeeper understanding of the subject

Y.
and ‘Afylng areas for furth@bloration and improvement.

ext the main contribution of this thesis is encompassing safeguarding user
ases through robust security measures. Utilizing hashing techniques and stringent

assword complexity requirements bolsters the protection of sensitive patient
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information. By implementing secure hashing algorithms, alongside password w
that mandate strong combinations of characters, healthcare systems e%b that
unauthorized access is deterred. This dual approach not only enhances ﬂ&curity but
also underscores the commitment to patient confidentiality, onstrating a
comprehensive dedication to both medical excellence and info%}/protection in the

l

Additionally, a survey was administered a m diWessionaIs,

X
educators, and learners to gather their insights, p%tes, and fe ack @tient
n

simulator software. This survey yielded valuab t{ and Q(?«;ctations,
T

informing the development process and%gnsuring *Tat sof meets the

requirements of its intended users. \) CS<
Furthermore, a prototype %multimo\l\p%ie Al lator software was

N,
developed, integrating cuttin chng\ogie such <'ZC,{—'{/irtual reality, artificial

intelligence, and database xg[ pr otyp@rs immersive, realistic, and
nha

adaptable patient simu%: arios;,‘ |‘r‘1b th&arning experience and providing

&
learners with a d)%nd enlg viroﬁm to refine their skills.
the

realm of healthcare.

X

To guid\ evel and @dation process, a comprehensive agile
’ J (?V
method for ent simulator oﬂ'wz'{s as proposed. This development method
NN
incorpo r-ceqtr ?'gn mé}ods, industry best practices, and adherence to
releyantSstandards. By follo this soft development method, researchers and

p }hners can create software that is effective, user-friendly, and aligned with

d ational objectives.

120



The validity of the proposed framework was confirmed through its app
to the prototype project, where its effectiveness and impact were thorough@}ated.
The results of this evaluation provide substantial evidence of the fra 's validity
and offer valuable insights into its practical implementation and poteatial benefits in
medical education and training. V

Overall, these contributions significantly advance X;‘ atient simulator

software development and evaluation, offering new insi met dWsolutions,

tilize these fi dbgitgg;ide

ed{ ion @training.
i S eva@;zn. of patient
simulator software, benefiting heal@ofessiona d @ately improving

patient outcomes. (0
‘% 6 S

and recommendations. Researchers and practitioners

the creation of high-quality software that en

Leveraging these findings will contributésto

areas for im ement. The il&[iccs}i clude:
NN
cope of the.l }lre rY. w: The review was confined to English-language

publications from ast 10 years, potentially excluding relevant studies

should consider broadening the scope to incorporate a more diverse range of

é\ and perspectives in other languages or from earlier periods. Future research

sources.
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e Sample size of the survey: The survey sample consisted of a relatlvewm
number of participants (n=17), which may not fully represe%xntlre
population of medical experts, educators, learners, and ot eholders.
This small sample size introduces the possibility of limit Wrahzablllty

Future studies could aim for larger and more di ples to ensure
broader representation. z '

e Specificity of the prototype: The multimoda ien siM‘software

prototype focused on a specific medi main (op Irﬁol \) and

scenario (3rd nerve palsy and 6th ne ). \% rotos&' provides

X
valuable insights, |tmaynotbe®ggtljappl ablete othersmedical domains

or scenarios. Future resear :D aim to develop ar‘@%aluate prototypes

that cater to a wider ran edical C % /'\'\
E 4
It is important to a dge these | |tat§§/ as they may impact the
generalizability and reliabil he S’Adys in ese limitations also highlight
areas that warrant furtr%stlgatl ement in future research endeavors.

NGy

By addressing the NUOHJ rese chers nhance the validity and applicability

\
of their work, cMutl tg\t?n pm&)ﬁdﬂancement of patient simulator software.
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6.4 Recommendations Y'

The following recommendations for future research are derlv@ the
identified gaps and challenges in this study: *

e Conducting a more comprehensive and inclusive literdature review: In
order to broaden the scope of knowledge, futurg research should aim to
conduct a thorough literature review that en tprbllcatlons from

various languages and time periods.
e Conducting a larger-scale and diver ey: Tolen t‘e @lllty
and validity of the findings, | e‘d at fuqx surveys

involve a more extenswe ers&\sam e of@dlcal experts,

educators, learners, Na( plc@ multiple data
collection methods a@jurces caﬁg Ag Validate and reinforce
@

S
the survey resul <3—
e Developing es rﬁnjgc domains and scenarios: To
e

explore%y atility and e }!W@Q of patient simulator software,

earch lsh ocus eveloping prototypes that cater to

ous med Eextsb sting these prototypes with users of

%rent rofici c{ I@Is will provide valuable insights into their

< k. >
% sabilit qfectlvﬁess

éadhermg to these r*c%%'nmendatlons researchers can address the limitations

%ed in this study and contribute to the continuous advancement of patient

owator software development and evaluation. This will ultimately result in the
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creation of more effective and impactful tools for medical education and tw,

benefiting learners and patients alike. (‘}

6.5 Conclusion \,

This thesis has conducted an extensive examination of the Igmerr and evaluation

of patient simulator software, aiming to propose a ¢ ehensiv \Lvork that
~ and

tices Jan taﬂdﬁg
va% rch \ayﬁroaches,

including a systematic review of relevant litéature; a survey oIvin@dicaI experts,

incorporates user-centered design methods, best

multimodal technologies. The study enco

educators, and learners, as well as the |oand valida fa @%type multimodal

patient simulator software. The investigation hi Nhtgd e@ruable role of patient
E_le N

simulator software in medical %‘1 and train uwh'@so shedding light on the

challenges and opportunitie?w& t |l itS' developm d evaluation. The proposed
ic

framework provides a%
on the identified Wmes i) yi \g&mg users, adhering to evidence-based
guidelines and frameweorks, i ratir@(verse modalities and technologies. The
¢
‘:?

framework' %vene S pgact(v;ae validated through the application of the
N
prototy ojget. e *é\
L 9

Acontributing fresh i{ ts, methods, solutions, and recommendations to the

apg‘r ach “a'dd& these challenges and capitalize
n

existing body of knowledge and practical application in the field of patient simulator

G are, this study offers valuable guidance to researchers and practitioners seeking to
n

hance the quality and efficacy of medical education and training. Furthermore, the
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study acknowledges its limitations, highlighting areas where further refinemw
exploration are warranted. %\
Patient simulator software holds immense potential for ad medical
education and training by simulating real-world scenarios. However jits development
and evaluation require meticulous attention to ensure validity, My, usability, and
impact. By heeding these considerations, we can foster the ion of ['atient simulator

software that effectively prepares healthcare profession r the co Dallenges

they will encounter in actual practice, ultimately t@g patient ¢ n[l mes.
4
N N
X
)
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