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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To address the challenges of abstract theoretical
concepts and low practical application in medical statistics
teaching, this study proposes an innovative teaching model
integrating Doubao Al and R software, focusing on the
F-distribution with numerator degrees of freedom (dfi) =2 and
denominator degrees of freedom (df2) =27.

Methods: A comparative teaching experiment was conducted
among 52 medical students, divided into an experimental group
(n=26) adopting the dual-software integrated model and a
control group (n=26) using traditional teaching methods. The
teaching process included Al-assisted theoretical interpretation,
R-based data simulation, and case-driven practical application.
Academic performance, task completion efficiency, and student
satisfaction were evaluated. Task completion efficiency and
student satisfaction were evaluated.

Results: The average time for the experimental group to
complete the teaching process of F-test was 10+£2 minutes,
shorter than the traditional instruction's 30 £ 5 minutes. The
duration required for this teaching process is shorter than that
of traditional instruction.100% of students in the experimental
group believed that the dual-software integration helped them
understand the application of F-distribution (dfi=2, df2=27) in
clinical research.

Conclusion: The integration of Doubao Al and R software
effectively bridges the gap between theory and practice in
F-distribution teaching, improves students' statistical thinking
and operational capabilities as well as learning efficiency and
satisfaction, and provides a replicable solution for the digital
reform of medical statistics courses.

Key words. Medical statistics teaching, Doubao AI, R
software, dual-software integration, F-distribution, one-way
ANOVA, case-based learning, digital teaching reform.

Introduction.

Medical statistics serves as the cornerstone of evidence-based
medicine and clinical research [1], with the F-distribution being
a core concept widely applied in analysis of variance (ANOVA)
and variance homogeneity tests. However, traditional teaching
of F-distribution often relies on theoretical lectures and manual
calculations, leading to students' difficulties in understanding
the logical relationship between degrees of freedom and
distribution characteristics. Specifically, the F-distribution with
dfi=2 and df>=27, commonly used in three-group comparison
studies, poses challenges for students in grasping its application
scenarios and result interpretation.

The advancement of digital technology has driven the
transformation of statistical teaching. R software [2], with its
powerful data analysis and visualization capabilities, has been
proven to enhance students' practical skills. Meanwhile, Doubao
Al [3], as a high-performance large language model, excels
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in natural language interaction and personalized guidance.
Previous studies have shown that Al-assisted teaching tools
can significantly improve student participation and knowledge
mastery. This study innovatively integrates Doubao Al and R
software to construct a "theoretical interpretation-simulation
verification-case application" teaching framework, aiming to
optimize the teaching effect of F-distribution (dfi=2, df:=27)
and promote the digital reform of medical statistics teaching.

Teaching Design and Implementation.

Teaching Objectives:

The teaching objectives are threefold: (1) Master the basic
principles of F-distribution, especially the characteristics of the
distribution with dfi=2 and df:=27; (2) Proficiency in using R
software for F-distribution probability calculation, critical value
query, and visualization; (3) Ability to apply F-distribution to
solve practical medical research problems such as three-group
treatment effect comparison.

Software Integration Mechanism:

Doubao AI's Role: As an intelligent teaching assistant,
Doubao Al undertakes three key tasks: 1) Plotting the theoretical
probability density curve of F-distribution with dfi=2 and
df;=27 via built-in density function, instead of random value
simulation; 2) Providing personalized guidance by answering
students' real-time questions about R code writing and result
interpretation; 3) Generating customized case datasets based on
students' learning progress, such as clinical data of three groups
of patients with different drug treatments .

R Software's Role: Responsible for practical operation
implementation, including: 1) Simulating F-distribution
curves with dfi=2 and df:=27 using df(), pf(), and qf()
functions; 2) Conducting F-tests for variance homogeneity and
ANOVA through built-in datasets; 3) Visualizing distribution
characteristics and analysis results with ggplot2 package.

Case-Based Teaching Process:

A real clinical research case was adopted: " In a Phase I
clinical trial evaluating the tolerability and safety of a drug,
30 healthy volunteers who met the inclusion criteria were
randomly divided into 3 groups of 10 each. Each group was
injected with doses of 0.5U, 1U, and 2U, respectively. The 48-
hour activated partial thromboplastin time (APTT, in seconds)
was observed. The results are shown in Table 1. Question: Is
there a difference in APTT among different dose groups?". The
sample size was 30 (10 cases per group), with dfi=k-1=2 (k=3
groups) and df>=N-k=27 (N=30 total samples), corresponding
to the target F-distribution.

Step 1: AI-Assisted Theoretical Foundation.

Doubao Al explains the F-distribution definition: the ratio of
two independent chi-square variables divided by their respective
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degrees of freedom, with the formula r=
mean square/within-group mean square).

Through interactive question and answer, Doubao Al clarifies
why dfi=2 and df>=27 in this case: "dfi reflects the variation
between the three drug groups, while df: represents the random
error variation within each group after excluding group effects".

The Al generates a visual comparison chart of F-distributions
with different degrees of freedom, highlighting that the
F-distribution with dfi=2 and df;=27 is moderately right-
skewed, with a critical value of 3.35 at a=0.05.

(between-group

Step 2: R-Based Simulation and Calculation.
Students execute R code under Doubao Al's guidance:
Calculate critical value and probability:

# Calculate critical value and upper tail P-value

critical_value <- qf(p =0.95, df1 =2, df2 =27) # Critical value
at 0=0.05: 3.35

p_value<- pf (q=4.5, dfl=2, df2=27, lower.tail=FALSE) #
Upper-tailed P-value when F=4.5

Visualize distribution curve:

install.packages("ggplot2")

library(ggplot2)

x <- seq(0,12,by=0.01)

y <- df(x,df1=2,df2=27)

ggplot(data.frame(x=x,y=y), aes(x=x,y=y)) +

geom_line(col="steelblue",linewidth=1)+

geom_vline(xintercept=critical value,
linetype="dashed") +

annotate("text", x=3.8, y=0.2, label="Critical value: 3.35") +

labs(title="F-distribution (df1=2, df2=27)", x="F-value",
y="Density").

After executing the above visualization code, Figure 1 will be
generated. Doubao Al interprets the results in real time: "The
red dashed line represents the critical value. When the calculated
F-statistic exceeds 3.35, we reject the null hypothesis that the
three drug effects are equal".

color="red",

Step 3: Case Application and Result Interpretation.

# 1. Input the raw data
dose 0.5U <- ¢(36.8, 34.4, 34.3, 35.7, 33.2, 31.1, 34.3, 29.8,
354,31.2)
dose 1U <- ¢(40.0, 35.5, 36.7, 39.3, 40.1, 36.8, 33.4, 38.3,
38.4,39.8)
dose 2U <- ¢(32.9, 37.9, 30.5, 31.1, 34.7, 37.6, 40.2, 38.1,
32.4,35.6)
# 2. Reshape data into a data frame (long format for aov
function)
data <- data.frame(
time = ¢(dose_0.5U, dose_1U, dose 2U),
dose = factor(rep(c("0.5U", "1U", "2U"), each = 10)))
Conduct ANOVA using F-test:

# 1. Perform one-way analysis of variance (ANOVA)

aov_model <- aov(time ~ dose, data = data)

summary(aov_model)

# 4. (Optional) post-hoc test (Tukey's HSD) for pairwise
comparisons

TukeyHSD(aov_model)
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When you run summary(aov_model), you will get an ANOVA
table consistent with the manual calculation in the problem
(Figure 2).

The F-statistic is approximately 6.52, and the p-value is 0.0048
(less than 0.05).

We reject the null hypothesis (HO), meaning there is a
statistically significant difference in the mean APTT values
among the three dose groups.

The TukeyHSD function will further show pairwise
comparison results between the three groups to identify which
specific groups differ.

Result interpretation with Doubao AI:

The Al assists students in analyzing: "Null Hypothesis (HO):
All three dose groups have the same mean partial thromboplastin
time (n0.5U=pl1U=p2U).

Alternative Hypothesis (H1): At least one group mean is
different from the others.

Since p=0.004888<0.05, we reject the null hypothesis.

Final Interpretation: There is a statistically significant difference
in the mean 48-hour partial thromboplastin time among the
three different dose groups (F (2,27) =6.52, p=0.0049). This
indicates that the drug dose has a significant effect on the partial
thromboplastin time.

If you want to identify which specific groups differ, you would
perform a post-hoc test (e.g., Tukey’s HSD) next.

Teaching Effect Evaluation.

Evaluation Indicators:

Satisfaction Survey: Five-point Likert scale questionnaire
(1=strongly dissatisfied, 5=strongly satisfied) covering teaching
method, software usability, and knowledge mastery. The control
group adopted fully traditional offline teaching mode; teachers
manually deduced F-distribution formulas and checked critical
values via printed statistical tables. Students finished the
identical three-group APTT ANOVA assignment entirely by
hand calculation and paper table lookup, without any statistical
software or Al assistance to ensure fair comparison with the
experimental group.

Results.

Teaching Efficiency: The average time for the experimental
group to complete the teaching process of F-test was 10+2
minutes, shorter than the traditional instruction's 30 + 5 minutes.
The duration required for this teaching process is shorter than
that of traditional instruction.

Satisfaction Survey: 100% of students in the experimental
group believed that the dual-software integration helped them
understand the application of F-distribution (dfi=2, df2=27) in
clinical research.

Discussion.

Advantages of Dual-Software Integration.

The integration of Doubao Al and R software addresses key
pain points in F-distribution teaching:

Theoretical Simplification: Doubao Al's natural language
interpretation and visual analogies make abstract concepts
such as degrees of freedom more understandable, overcoming
students' fear of mathematics.



F-distribution (df1=2, df2=27)
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Figure 1. Density curve of the F-distribution with numerator degrees of freedom (dfi)=2 and denominator degrees of freedom (dfz) =27.

summary (aov_model)
Df Sum Sg Mean 5Sq F valus Pr|(>F)
dose 2 981.22 5.61 6.524 0.00488 =»»
Residuals 27 188.76 6.99
Signif. codes: O “E=®®f (J.001 **=f Q.01 Y** 0.05 .7 0.1 * ' 1

Figure 2. Summary(aov_model).

Table 1. 48-hour APTT of three different dose groups (Unit: s).

0.5U 1U 2U

36.8 40.0 329
34.4 35.5 37.9
343 36.7 30.5
35.7 393 31.1
332 40.1 34.7
31.1 36.8 37.6
343 334 40.2
29.8 38.3 38.1
354 384 324
31.2 39.8 35.6

Practical Enhancement: R software enables students to
directly simulate distribution characteristics and conduct
statistical tests, transforming passive learning into active
operation.

Personalized Guidance: Doubao AI provides real-time
answers to individual questions, solving the problem of
insufficient teacher-student interaction in traditional classrooms.

Application Value of the Case Design.

The selected clinical pharmacology trial case focusing on
different injection doses of the experimental drug has practical
significance. It strictly corresponds to the F-distribution with
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dfi=2 and df;=27, helping students establish a direct connection
between theoretical parameters and practical scenarios.

The case covers the entire process from data simulation to
ANOVA, enabling students to master the complete application
chain of F-distribution.

Limitations and Future Directions.

This study has two limitations: First, the sample size is
relatively small, and multi-center experiments with more
students are needed for verification; second, the teaching model
focuses on F-distribution, and its applicability to other statistical
methods require further exploration. Future work will:1)



Expand the application scope of dual-software integration to
include t-distribution, chi-square distribution, etc.2) Optimize
Doubao Al's teaching functions, such as adding automated
error correction for R code.3) Establish a long-term evaluation
mechanism to track students' application of statistical methods
in subsequent clinical research.

Conclusion.

This study constructs an innovative teaching model for medical
statistics by integrating Doubao Al and R software, with a focus
on the F-distribution (dfi=2, df:=27). The results show that
this model significantly improves students' learning efficiency
and learning satisfaction. It not only provides a new path for
the digital reform of medical statistics courses but also offers
a replicable example for the integration of Al and statistical
software in higher medical education. The combination of
intelligent theoretical guidance and practical operational tools
is expected to become a mainstream trend in medical statistics
teaching, helping to cultivate more competent medical research
and clinical practice talents.
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