Original article Science & Healthcare, 2025 Vol. 27 (4)

Received: 12 May 2025 / Accepted: 19 August 2025 / Published online: 28 August 2025

DOI 10.34689/SH.2025.27.4.014 Thio work s foereod undora
BY International License

UDC 616.831-008.918:004.8
EVALUATION OF READABILITY INDICES OF CHATGPT-4

AND GOOGLE GEMINI IN PATIENT EDUCATION ABOUT
INTRACRANIAL HEMORRHAGES

Umut Ogiin Mutlucan, https://orcid.org/0000-0002-5052-7244

Cihan Bedel?2, https://lorcid.org/0000-0002-3823-2929

Okkes Zortuka3, https:/lorcid.org/0000-0001-6776-2702

Fatih Selvi?, https://orcid.org/0000-0002-9701-9714

! Department of Neurosurgery, Health Science University Antalya Training and Research Hospital,
Antalya, Turkey;

Department of Emergency Medicine, Health Science University Antalya Training and Research Hospital,

Antalya, Turkey;
8 Department of Emergency Medicine, Bandirma University Hospital, Balikesir, Turkey.

Abstract

Aim. Subarachnoid haemorrhage (SAH) and intracranial aneurysms are critical neurological conditions with significant
implications for patient morbidity and mortality. The intersection of readability indices and artificial intelligence (Al) is an
emerging field that aims to improve the accessibility and understanding of written material in different areas. Readability
indices, such as the Automated Readability Index (ARI) and the Flesch—Kincaid grade level, provide quantitative measures of
text complexity that are crucial for tailoring content to specific audiences . Therefore, in this study, we aimed to examine the
answers given to questions asked by patients with intracranial haemorrhage using readability indices.

Materials and Methods. In this study, questions directly posed by patients and their relatives concerning subarachnoid
haemorrhage and intracranial aneurysms were compiled. The collated questions were then divided into subcategories,
including definition, diagnosis, treatment options, surgical procedures, complications, and impact on daily life. Flesch
Reading Ease (FRE) Formula, Fog Scale (Gunning FOG Formula), SMOG Index, Automated Readability Index (ARI),

Coleman-Liau Index, Linsear Write Formula, Dale-Chall Readability Score, Spache Readability Formula. Al technologies
were compared across groups.

Results. The results indicate that for most readability indices, there is no statistically significant difference between the two
models, with one notable exception; Coleman-Liau Readability Index: Gemini: 10.59 + 0.98 vs. ChatGPT: 11.80 + 1.64; p-Value:
0.014 The only exception is the Coleman-Liau Readability Index, where a statistically significant difference was found, with
ChatGPT showing a slightly higher score, implying potentially greater complexity according to that specific measure.

Conclusion. Our article provides valuable quantitative data on the readability of texts from ChatGPT and Gemini, its
scope is narrow. A more comprehensive study would ideally include qualitative assessments, a broader range of text types,
and detailed information on the methodology and model versions to provide a more holistic understanding of the models'
performance.
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AxtyanbHocTb. CybapaxHoupansHoe kposouanushue (CAK) m BHyTpuudepenHble aHeBpU3Mbl SIBISKOTCH KPUTUYECKAMM
HEBPOMOTNYECKMMM COCTOSHUSIMK, UMEIOLLMMI 3HAUMTENbHbIE NOCNEACTBUS NS 3aboneBaeMoCT W CMEPTHOCTW MaLMEHTOB.
lMepeceyeHne WHOEKCOB YMTAEMOCTU UM WCKYCCTBEHHOrO MHTennekta (VM) sBnsetcs HOBOWM 06nacTbio, HampaBneHHoOM Ha
yrnyyLleHme AOCTYMHOCTY M MOHUMAHWUS MMCbMEHHbIX MaTepuarnoB B Pa3nuuHbix 0Bnactsx. VHLeKchl YATaeMocTy, Takve Kak
aBTOMaTW4eCKUil MHOEKC uuTaemocTn (ARI) 1 ypoBeHb COXHOCTW TekcTa no Wkane ®newa-KuHkeidna, npenoctaBnstor
KONMWYECTBEHHbIE MOKa3aTeNM COXKHOCTM TEKCTA, KOTOPbIe MMEIOT peLLatoLLee 3Ha4YeHne Ans aganTtaLmy KOHTEHTa K KOHKPETHON
ayguropum. [oaTomy B AaHHOM MCCMENOBaHWM Mbl MOCTaBUNM LieNb NPOaHanMaupoBaTb OTBETbl Ha BOMPOCHI, 33AaHHbe
naLMeHTamm ¢ BHYTPUYEPENHBIM KPOBOMUMMSHUEM, C UCTIONb30BAHEM UHAEKCOB YATAEMOCTH.

Matepuansi n metoabl. B gaHHoM uccnenosanum 6binu cobpaHbl BONPOCHI, HEMOCPEACTBEHHO 3aAaHHbIe NaLueHTamm
W WX POACTBEHHMKaMV, Kacalolmecs cybapaxHOMZAnbHOrO KPOBOM3MWSIHWSI M BHYTPUYEPENHBLIX aHeBpu3M. 3atem
cobpaHHble Bonpockl ObinM pasgeneHbl Ha MOAKATEropwu, BKIYas OMPEAEeneHue, AWarHOCTUKY, BapuaHTbl NEYeHNs,
XMpYpruYeckie npoLeaypbl, OCIIOXHEHNS W BNMSHUE HA NMOBCEAHEBHYIO XW3Hb. Popmyna uutabensHocTn ®newa (FRE),
wkana Fog (dopmyna Gunning FOG), nHoekc SMOG, aBTomaTtuueckuin uHaekc untabensHocTn (ARI), nHaeke Koynmana-
Nay, dopmyna JluHceapa, wkana uutabenbHocTn [enna-Yanna, dopmyna uutabensHoctu Cnave. TexHonmoruw
NCKYCCTBEHHOrO MHTenmneKTa Oblnu CpaBHeHbI MEXAY rpynnamu.

Pe3synbTartbl. Pe3ynbTaThl NMOKa3blBakT, YTO ANs BOMbLIMHCTBA MHAEKCOB YMTAEMOCTW HET CTAaTUCTUYECKM 3HAYMMON
pasHuULbl MEXay ABYMS MOZENsMMW, 33 OLHWM 3aMETHbIM WCKMtoveHueM; MHoekc umtaemoctn Koynmana-fnay: Gemini:
10,59 + 0,98 npotus ChatGPT: 11,80 + 1,64; p-3HaueHue: 0,014 EQMHCTBEHHbIM WCKIIOYEHWEM SIBMSETCH WHOEKC
umtaemoctn Koynmana-Jlnay, roe 6oina obHapyxeHa cratucTnyecku sHaummas pasHuua: ChatGPT nokasan HemHoro 6onee
BbICOKMIA 6ann, YTO 03HaYaEeT NOTEeHUManbHO BOMbLLYI0 YPOBEHbL CIOXHOCTW MO 3TOMY KOHKPETHOMY NOKa3aTento.

3akntoyeHue. Hawa cratbsi NpefocTaBnseT LeHHbIE KOMMYECTBEHHbIE AaHHblE O yuTaemoctn TekcToB ChatGPT w
Gemini, ogHako ee 0bnacTb MpUMEHeHUs orpaHnyeH. bonee KommnekcHoe wccnenoBaHne B uaeane OOMKHO BKMKYATh
Ka4yeCTBEHHYHK OLieHKY, Donee LUMPOKMIA CMEKTP TWUMOB TEKCTOB W MOAPOBHYK MHGOPMALMKO O METOZOMOTUM U BEpCHUSIX
mogenei, 4tobbl obecneunTs Bonee LenocTHoe NOHNMaHNe NpoN3BOANTENBHOCTY MOAENEN.

Knroyeebie cnoea: cybapaxHoudanbHoe KpOBOUSMUSHUE, BHYMpUYEpenHble aHegpu3Mbl, UHOEKC yumaemocmu
Koynmana-Jlsy.

JAnsa yumupoeaHus:

Mymnykar Y.0., beden [Ix., 3opmyk O., Cenbeu @. OueHka nokasateneit uutaemoctn CHATGPT-4 n Google Gemini B
0by4eHnn MauMeHTOB MO BOMPOCaM BHYTPUYEpenHbIX Kposow3nusaHwi // Hayka w 3gpaBooxpaHenue. 2025. Vol.27 (4),
C.107-112. doi 10.34689/SH.2025.27.4.014

TyniHpeme
NAUMEHTTEPAIH BAC CYMEK IWIHE KAH K¥MbINY BOUbIHILA
BUTIM ANYbIHOA CHATGPT-4 XXOHE GOOGLE GEMINI
OKY KOPCETKIWTEPIH BAFAJIAY
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! AHTanus meauumHa fbiNbIMAApbl YHUBEPCUTETIHIH HeMpoxupyprusa 6enimi, 6inim 6epy xaHe FbinbIMU-
3epTTey aypyxaHacbl, AHTanus, Typkus;

AHTanua meguuuHanbIK FbiNbiIMAaap YHUBePCUTETiHIH Xeaen MeguUUHanbIK kemek 6enimi, 6inim 6epy
XOHe FbINbIMU-3epTTey aypyxaHacbl, AHTanua, Typkus;
® )Xepen MeAMUMHaNLIK KOMeK Gonimi, BaHabipMa yHMBepcuTeTiHIH aypyxaHachkl, Banbikecup, Typkus.

Makcartbl. CybapaxHougThl KaH KeTy (SAH) xaHe 6ac cymek iLli aHeBpuaManapbl NaLUMeHTTEPAIH, aypyLaHabIFbl MeH
erniMiHe alTapnblKTail acep €TETiH MaHbI3Abl HEBPONOrVAMbIK xardainap 6onbin Tabbinagsl. OKy XeHe xacanpbl
uHTennekT (Al) MHAEKCTEPIHIH, TOFBICYbI SPTYPAIi cananapgarbl xasbawa matepuanaapablH, KOrKETIMAINIT MEH TYCIHiriH
XakcapTyra OafbiTTanfaH xaHa canma 6onbin Tabbinagsl. ABTOMATTbl OKbINbIM MHAEKC (ARI) xeHe ®naw-KuHkeng
Wwkanacbl OOibIHWA MOTIHHIH, KYpAEeninik AeHredi cusKTbl OKbIIbIM MHAEKCTepi mMasMmyHabl Genrini Oip aygutopusiFa
Geilimaey YLLiH MaHpI3Abl MATIHHIH KypAEeniniriHiH, caHabIK kepceTkiluTepiH yebiHaabl. COHABIKTaH, ocbl 3epTTeyae 6i3 bac
CYMeEK iliHe KaH KyMbINyMeH ayblpaTblH HayKacTapablH, OKbIfbIM MHAEKCTEPIH KOrAaHa OTbIpbIn KOWFaH CypaKTapbiHa
XayanTapbl Tangayasl Makcat eTin KoabIK.

Matepuangap meH agictep. Oyn 3epTTeyae NauneHTTep MeH ONlapAblH, TybICTapbl Cy6apaxHOMATLI KaH KeTyre xoHe
fac cyiek ilwi aHeBpuaMachbiHa KaTbICTbl Tikenei KoitFaH cypakTapbl XuHakTangsl. CoaaH KeiliH XuHaKTanfFaH cypakrap
aHbIKTay, AMarHocTuka, emaey Hyckanapbl, XUpyprusnbiK npoleaypanap, ackblHynap xoHe KyHOenikti emipre acep ety
CUSKTBI Killi caHaTTapra Geningi. ®newrtiH okbibiM dopmynacs! (FRE), Fog wkanackl (Gunning FOG dopmynacst),
SMOG uHgekci, ABTomaTThl oKbinbiM uHAekci (ARI), Koynman-Jlsy nHgekci, JiuHceap copmynacel, [enn-Yannabi, oKpinbiM
Wwkanacsl, Cnave oKbibIM hopmynachk!. XacaHabl MHTENNEKT TEXHONOrMsANaph! TONTap apacbiHaa canbICTbIPbIAbI
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HaTtuxenep. HoTuxenep kenTereH OKbIMbIM MHAEKCTEPi YLiH €Ki Mogenb apacbliHha CTaTUCTUKanblK MaHbl3gbl
aliblpMaLLbInNbIK XOK eKeHiH kepceTei, Tek Bip epekLue xaFaanabl KocnaFanaa; Koynman-liuayabi, okpiny uHaekci: Gemini:
10,59 £ 0,98 kepiciHwe ChatGPT: 11,80 £ 1,64; p-maHi: 0,014 xanfbi3 epekiuenik-Koynman-inayasiH, oKbiny UHAEKC, OHaa
cTaTucTMKanblk MaHbl3gbl aibipmallbinblk: ChatGPT cen ofapbl 6ann kepcetTi, Byn HakTbl kepceTkiw OonbiHLa
KYPAENINiKTIH, bIKTUMaNAbINbIFbIHBIH, XOFapbl AeHreliH bingipeai.

KopbiTbiHabl. bisgiH Makanaga ChatGPT xaHe Gemini MaTIHAEPIHIH, OKbINYbI Typarnbl KyHAbI CaHAbIK ManiMeTTep
kenTipinreH, BipaK OHbIH KOngaHy aschl LekTeyni. HeFypnbiM XaH-XaKTbl 3epTTey MOAEMNbLEPiH, eHiMainir Typansl
BipTyTac TyciHik Bepy ywiH cananel Garanaygpl, MSTIH TyprepiHiH KeH CMeKTpiH XaHe MOAEenbAepaiH abicTeMeci MeH
HyCKanapbl Typaribl eNKel-TeNKeiini aknapaTTbl KamTy KEpex.

Tylin ce3dep: cybapaxHoudms! KaH kemy, bac cyliek iwi aHespusmanapb!, Koynman-/lsiy oKy uHOekci.

[faliekces ywiH:

Mymnykan Y.0., 6eden [x., Sopmyk O., Cenbeu @. MauneHTTepain, 6ac cylek ilWiHe kaH Kyiibiny GoibiHWwa Binim
anybiiga CHATGPT-4 xaHe Google Gemini oky kepceTkilTepiH 6aranay // Fbinbim xaHe [eHcaynbik caktay. 2025. Vol.27
(4), b. 107-112. doi 10.34689/SH.2025.27.4.014

Introduction The collated questions were then divided into

Subarachnoid haemorrhage (SAH) and intracranial ~ subcategories, including definition, diagnosis, treatment
aneurysms are critical neurological conditions with  options, surgical procedures, complications, and impact on
significant implications for patient morbidity and mortality. ~ daily life. From each category, the twenty most frequently
SAH is primarily caused by the rupture of an aneurysm in  asked questions were selected for analysis. Prior to
the brain, leading to bleeding in the subarachnoid space [1].  analysis, these selected questions were reviewed and
This condition is associated with high mortality and disability ~ corrected for grammatical and semantic accuracy.
rates, particularly in younger populations. Managing and Response Generation by Al Models
treating SAH and intracranial aneurysms involves making The prepared questions were submitted to the
complex clinical decisions and often requires a  ChatGPT-5 and Gemini-2.5 Pro artificial intelligence models
multidisciplinary approach [2]. Although SAH accounts for  to generate responses. Prior to the formulation of the
only a small percentage of all strokes, it has a  inquiries, both Al models were instructed to formulate their
disproportionate impact due to its high morbidity and  responses in a language appropriate for a general audience
mortality rates, particularly in younger individuals, with an  with no prior medical knowledge on the subject. The

average age of onset of 50-55 years [3]. responses generated by the models were recorded.
Artificial intelligence (Al) has emerged as a Readability Analysis and Statistical Evaluation
transformative tool in the detection and management of The readability levels of the responses generated by the

these conditions. Early detection and intervention are Al models were measured using the nine different standard
critical for these conditions due to their high morbidity and ~ formulas listed below:

mortality rates [4,5]. Al has been integrated into clinical * Flesch Reading Ease (FRE) Formula: This formula
workflows to support decision-making in the management of  calculates readability on a 100-point scale using sentence
SAH. This includes predicting complications, optimising  length and word syllables, where a higher score means the
treatment strategies and reducing the time to intervention,  text is easier to understand [8].

all of which are crucial for improving survival rates [6]. The * Flesch-Kincaid Grade Level (FKGL): This formula
intersection of readability indices and artificial intelligence  estimates the U.S. grade level required to comprehend a
(Al) is an emerging field that aims to improve the  text by analyzing the average sentence length and syllables
accessibility and understanding of written material in  perword [9].

different areas. Readability indices, such as the Automated * Fog Scale (Gunning FOG Formula): The Gunning
Readability Index (ARI) and the Flesch-Kincaid grade level, ~ FOG Index estimates the years of formal education a
provide quantitative measures of text complexity that are  person needs to understand a piece of writing upon first
crucial for tailoring content to specific audiences [7]. reading [10].

Therefore, in this study, we aimed to examine the + SMOG Index: The SMOG Index determines the required
answers given to questions asked by patients with  years of education to understand a text by counting the number
intracranial haemorrhage using readability indices. of words with three or more syllables [11].

Metods. The present study did not require ethics + Automated Readability Index (ARI): The Automated
committee approval as it did not involve any human or  Readability Index calculates the U.S. grade level of a text
animal models. using character, word, and sentence counts, making it ideal

Data Collection and Preparation for computer processing [12].

In this study, questions directly posed by patients and + Coleman-Liau Index: This computer-friendly formula

their relatives concerning subarachnoid haemorrhage and  estimates the U.S. grade level by measuring the average
intracranial aneurysms were compiled. The questions  number of letters and sentences per 100 words [13].

presented herein were collated from a variety of online * Linsear Write Formula: The Linsear Write Formula
forums, neurosurgical websites, and the websites of  calculates a U.S. grade level, primarily for technical
relevant associations, hospitals and organisations. documents, by assigning different weights to "easy” and

"hard" words within sentences [14].
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+ Dale-Chall Readability Score: This score determines
a text's grade level based on its percentage of "difficult"
words, which are defined as words not found on a specific
list of 3,000 common words [15].

» Spache Readability Formula: The Spache
Readability Formula is specifically designed to assess the
reading level of texts for young children in early elementary
grades 1-3 [16]

The scores obtained from all readability formulas were
compiled. These scores were then subjected to a
comparative and analytical statistical process using SPSS
software.

The readability of neurosurgical educational materials is
a critical factor in ensuring effective patient education. A
plethora of extant resources have been found to be
incongruent with the recommended readability levels. This
has the potential to impede patient comprehension and
engagement. This issue assumes particular pertinence
within the domain of neurosurgery, wherein the
communication of intricate medical information necessitates
effective accessibility. The integration of readability indices
and advanced technologies, such as Al, has the potential to
significantly enhance the quality of neurosurgical education
materials.

Statistical Analysis

In our study, we analysed data from artificial intelligence
models using SPSS version 27 (IBM Corp., USA). The data
were classified according to type. Categorical data were
defined as percentages and frequencies. The chi-squared
test was used to compare these. Distribution analysis was
used to describe numerical data. Data conforming to a
normal distribution were expressed as the mean + standard
deviation and a t-test was applied. Data that did not
conform to a normal distribution were expressed as the
median, minimum and maximum, and non-parametric tests
were applied to them. Data with a p-value below 0.05 were
considered significant.

Results

Our study presents a comparison of readability scores
between ChatGPT and Gemini, utilizing various readability
formulas. The results indicate that for most readability indices,
there is no statistically significant difference between the two
models, with one notable exception ARI (Automated
Readability Index) Gemini: 10.05 £ 1.16 vs ChatGPT: 10.43
+ 1.81, p-Value: 0.327; Flesch Reading Ease: Gemini: 56.81
+ 7.13 vs. ChatGPT: 50.31 + 14.04, p-Value: 0.114 Fog
Scale (Gunning FOG Formula) Gemini: 0.76 + 1.10 vs.
ChatGPT: 10.95 + 232, p-Value: 0.947; Flesch-Kincaid
Grade Level Geini: 9.36 + 1.16 vs. ChatGPT: 9.59 * 1.68, p-
Value: 0.718; Coleman-Liau Readability Index: Gemini: 10.59
+ 0.98 vs. ChatGPT: 11.80 + 1.64; p-Value: 0.014 In
summary, the results indicate that for most readability
metrics, there is no significant difference in the readability of
texts generated by Gemini and ChatGPT. The only exception
is the Coleman-Liau Readability Index, where a statistically
significant difference was found, with ChatGPT showing a
slightly higher score, implying potentially greater complexity
according to that specific measure.

Discussion

It is evident that the levels of readability are elevated.
Research has indicated that a significant proportion of
neurosurgical educational materials are written at a level that

exceeds the recommended reading grade level for the
general public [17]. For instance, the American Society of
Neuroradiology's resources are written at an average grade
level of 13.9, far above the range of 3 to 7 recommended by
the National Institutes of Health and the American Medical
Association [18]. Moreover, online patient education materials
concerning neurointerventional procedures frequently exhibit
a comprehension level commensurate with that of 10th to
11th-grade students, with some necessitating college-level
cognitive abilities [19]. Complexity of Content: The complexity
of neurosurgical procedures and conditions contributes to the
high readability scores. For instance, the American
Association of Neurological Surgeons (AANS) and other
prominent organisations have materials that are frequently at
a postgraduate readability level [20]. This inherent complexity
can act as an impediment to the effective dissemination of
patient education information, as many patients may lack the
requisite literacy skills to comprehend the material in its
entirety [21].

Al-Generated Summaries: The utilisation of artificial
intelligence (Al), exemplified by ChatGPT, has demonstrated
potential in the generation of more accessible summaries of
neurosurgical literature. Research has indicated that Al-
generated summaries exhibit considerably diminished
readability scores in comparison to original abstracts, thereby
rendering them more accessible to non-specialists. To
illustrate this point, one may consider the finding that GPT-4-
generated summaries have a Flesch-Kincaid reading grade
of 7.70, in comparison to 12.55 for original abstracts [22]. This
finding indicates that artificial intelligence (Al) has the
potential to enhance the clarity and accessibility of
neurosurgical educational materials [23]. The following
indices of readability are employed: A variety of readability
indices, including the Flesch-Kincaid Grade Level, Gunning
Fog Index, and Simple Measure of Gobbledygook (SMOG)
index, are employed to evaluate the readability of educational
materials. These indices provide a quantitative measure of
the reading difficulty, which can guide the development of
more accessible content .The utilization of these indices by
organisations facilitates the alignment of materials with
recommended readability levels [24].

The readability indices frequently employed in the field
are predicated on mathematical formulae that incorporate
linguistic features such as word and sentence length. For
instance, the Automated Readability Index (ARI) employs
the calculation of average word length and sentence length
to derive readability scores, which demonstrate a high
degree of correlation with other indices [25]. The Flesch
Reading Ease (FRE) scale is a widely utilized metric for
assessing the readability of texts. Higher scores on this
scale are indicative of texts that are more easily readable.
The utilization of this approach has been demonstrated to
be effective in a variety of contexts, including the design of
prompts for oral proficiency assessments [26].

It is evident that certain indices, such as the one proposed
by Matricciani, take into account cognitive aspects such as
short-term memory capacity, an aspect which is often
overlooked by traditional indices [27]. In the context of
educational settings, readability indices have been shown to
facilitate the alignment of written materials with students'
reading abilities, thereby ensuring that the materials do not
present an excessively facile or overly challenging level of
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difficulty. This is of critical importance for the development of
language and comprehension [28]. In the domain of health
communication, the term "readability indices" is employed to
denote the instruments utilized for the assessment of the clarity
of online health-related information. For instance, during the
course of the pandemic, it was demonstrated that a significant
proportion of online resources were found to exceed the
recommended sixth-grade reading level, which may have
hindered public understanding [16-20]. Notwithstanding their
practical applications, readability indices are subject to certain
constraints. It is evident that these models frequently neglect to
consider the semantic and contextual subtleties inherent within
a text, a factor which has the potential to compromise
comprehension [29]. It is important to note that the indices may
not fully capture the complexity of texts in different languages or
cultural contexts. To illustrate, a system developed for the
purpose of Italian readability assessment offers a more intuitive
understanding by comparing text difficulty to educational levels
[11-14]. In summary, the results indicate that for most
readability metrics, there is no significant difference in the
readability of texts generated by Gemini and ChatGPT. The
only exception is the Coleman-Liau Readability Index, where a
statistically significant difference was found, with ChatGPT
showing a slightly higher score, implying potentially greater
complexity according to that specific measure. The provided
document primarily focuses on presenting the comparative
readability scores between ChatGPT and Gemini. It does not
explicitly detail the limitations of the study. However, based on
the information presented, several potential limitations can be
inferred:

The study relies entirely on quantitative readability
metrics. A qualitative assessment, involving human
evaluators, could provide deeper insights into how
understandable, engaging, or natural the texts generated by
each model truly are, which might not be fully captured by
formulaic scores. While the table indicates n=40 for both
Gemini and ChatGPT, the paper does not specify how
these samples were generated (e.g., what prompts were
used, what topics were covered, or the length of the texts).
A limited or homogenous sample of generated texts might
not fully represent the models' capabilities across a wide
range of applications or user queries. M Readability
formulas, by their nature, are statistical approximations
based on word and sentence characteristics (e.g., syllable
count, word length, sentence length). They do not account
for semantic complexity, context, or prior knowledge of the
reader, which can significantly impact actual
comprehension. Therefore, relying solely on these formulas
might not provide a complete picture of true readability. The
specific versions of ChatGPT and Gemini used for the study
are not mentioned. Large language models are constantly
evolving, and results obtained from older versions might not
be representative of their current capabilities.

In conclusion, while the paper provides valuable
quantitative data on the readability of texts from ChatGPT
and Gemini, its scope is narrow. A more comprehensive
study would ideally include qualitative assessments, a
broader range of text types, and detailed information on the
methodology and model versions to provide a more holistic
understanding of the models' performance.

Table 1.
Comparison of CHATGPT vs GEMINI in terms of readability scores.
GEMINI CHAT -GPT p-Value
ARI 10.05+1.16 10.43+1.81 0.327
Flesch Reading Ease 56.81£7.13 50.31£14.04 0.114
Fog Scale (Gunning FOG Formula) 10.76 £1.10 10.95+2.32 0.947
Flesch-Kincaid Grade Level 9.36+1.16 9.59+1.68 0.718
Coleman-Liau Readability Index 10.59+0.98 11.80+ 1.64 0.014
The SMOG Index 9.11+0.99 8.81+1.63 0.547
Linsear Write Formula 71.68+3.32 7016+3.36 0.446
Dale-Chall Readability Score 8.28+0.58 8.24+0.84 0.925
Spache Readability Formula 6.37+0.46 6.37+£0.49 0.738
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