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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.
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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
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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
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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: This study aimed to identify factors influencing
learning attitudes and study engagement among vocational
medical students and to further analyze the impact of learning
attitude on study engagement.

Methods: A total of 243 first-year students enrolled in the
Medical Statistics course at our institution participated in the
study. They were assessed using the Chinese versions of the
Statistical Attitudes Towards Teaching Survey (SATS-36) and
the Utrecht Work Engagement Scale for Students (UWES-S).
Linear regression analysis was employed to examine the effect
of learning attitude on study engagement.

Results: Significant differences were observed in both the total
learning attitude scores and overall study engagement scores
based on students' perceptions of course interest, practicality,
and teaching quality (all P < 0.05). A significant difference was
also found in the vigor dimension of study engagement between
only children and non-only children (P = 0.036). Multivariate
linear regression analysis indicated that mean scores for the
cognitive component, interest, and effort in learning attitude had
a significant positive effect on total study engagement scores,
whereas the mean score for perceived difficulty had a significant
negative effect.

Conclusion: The overall levels of learning attitude and study
engagement among the vocational students were moderate.
Cultivating positive learning attitudes may help enhance
students' study engagement.

Key words. Learning attitude, study engagement, medical
statistics, influencing factors.

Introduction.

Medical Statistics, as an interdisciplinary field, skillfully
applies the principles and methods of mathematical statistics to
the medical domain, playing a vital role in various disciplines
such as basic medicine, clinical medicine, preventive medicine,
and public health [1]. This subject not only provides scientific
tools for data analysis and interpretation in medical research but
also facilitates the accumulation of medical knowledge and the
optimization of clinical practice. In recent years, with the rapid
advancement of medical science and the widespread integration
ofbig data technologies, the collection, organization, and analysis
of medical data have become increasingly complex and diverse.
Against this backdrop, the importance of statistics courses has
become ever more prominent in pharmaceutical undergraduate
institutions. It is not only a key course for medical students to
master scientific research methods and enhance their research
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capabilities but also crucial support for making scientific
decisions and optimizing treatment plans in their future clinical
practice. Similarly, to meet the demands of the times and new
requirements for talent cultivation, pharmaceutical junior
colleges are increasingly emphasizing the teaching of statistics.
These institutions are committed to cultivating versatile talents
who possess solid medical knowledge and skills, and can
flexibly apply statistical methods for data analysis and problem-
solving.

However, the concepts, formulas, and theories of statistics are
often abstract and complex, posing a significant challenge for
medical students who may lack a strong mathematical foundation
or are accustomed to intuitive learning. When confronted
with numerous mathematical symbols, intricate calculation
processes, and abstract theoretical derivations, many students
are prone to develop apprehension and even lose confidence and
motivation to learn. Once this psychological state takes hold, it
can negatively impact their learning outcomes, thereby affecting
their future professional development. Furthermore, traditional
teaching methods often focus on theoretical explanations and
formula derivations, lacking integration with real-world medical
cases, which makes it difficult to stimulate students' interest and
motivation to learn. Consequently, amidst the heavy workload
of medical courses and the inherent abstractness and challenge
of statistics, students' interest and engagement in this subject are
often less than satisfactory [2,3].

Existing research indicates that students' learning motivation
and effectiveness are closely related to their learning attitudes.
A positive learning attitude can stimulate students' intrinsic
motivation, encouraging them to engage more actively in
learning, thereby optimizing learning behaviors and improving
learning efficiency [2]. Such an attitude is particularly important
in learning statistics. It not only helps students overcome
difficulties and challenges during the learning process and
enhances their self-efficacy in learning but also promotes a deeper
understanding and flexible application of statistical knowledge
[4]. Students with a strong sense of professional identity often
exhibit greater enthusiasm and loyalty to their field of study.
They are more willing to invest time and effort in learning and
exploration, and can maintain a positive mindset and persistent
effort even when facing difficulties and challenges [5].

This study selects junior college students enrolled in the
Medical Statistics course as participants, aiming to explore
how their attitudes toward statistics influence their learning
engagement, with the goal of providing useful references for
enhancing the quality of course education.
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Materials and Methods.

Study Population:

This study recruited first-year students from the Preventive
Medicine and Medical Laboratory Technology programs
enrolled in the "Medical Statistics" course during the spring
semester of 2023-2024 at our institution. The textbook used
was Medical Statistics, published by the People's Medical
Publishing House and edited by Wang Tong and Yao Yingshui.
Data collection was conducted through an online questionnaire
distributed via the Questionnaire Star platform.

Research Methods:

Based on a review of the relevant literature, a general
information questionnaire was developed. The survey collected
basic demographic characteristics, including gender, student
ID number, place of origin, and singleton status. Course-
related information was also gathered, covering aspects such
as perceived course interest, practicality, and evaluation of the
teaching.

Statistical Attitude Scale:

This study employed the adapted Chinese version of the
Statistical Attitudes Toward Statistics (SATS-36) scale. The
instrument comprises 36 items rated on a 7-point Likert scale
(1 ="strongly disagree" to 7 = "strongly agree"). It assesses six
dimensions: Affect (6 items: (3, 4%, 15*, 18*, 19, 28*) Cognitive
Competence (6 items:5*, 11*,26* 31, 32, 35%), Value (9 items:
7%,9, 10, 13*,16%, 17, 21*,25%, 33*), Difficulty (7 items: 6, 8%,
22, 24% 30%, 34* 36%), Interest (4 items: 12, 20, 23, 29), and
Effort (4 items: 1, 2, 14, 27). [tems marked with an asterisk * are
negatively worded and were reverse-scored before calculating
total and dimension scores. Higher total scores indicate more
positive attitudes toward statistics. The scale demonstrated good
internal consistency, with a Cronbach's a of 0.860 for the overall
scale and o coefficients 0f 0.618, 0.632, 0.819, 0.604, 0.917, and
0.802 for the six dimensions, respectively.

Learning Engagement Scale:

The Learning Engagement Scale is designed to assess the
level of students' involvement in the learning process. This
study employed the Chinese version of the Utrecht Work
Engagement Scale for Students (UWES-S), revised by Li
Xiying et al., which is tailored for the Chinese university
student population. The scale consists of 17 items across three
dimensions: vigor, dedication, and absorption. Responses were
captured using a 7-point Likert scale, ranging from 0 ("never")
to 6 ("always/daily") [6]. The scale demonstrated excellent
internal consistency, with a Cronbach's a coefficient of 0.973
in this study.

Statistical Methods:

Data analysis was performed using SPSS Statistics version
26.0. Continuous variables are described as mean =+ standard
deviation, while categorical variables are presented as
frequencies and percentages. A linear regression analysis was
employed to examine the impact of learning attitude on learning
engagement. Collinearity was diagnosed using the variance
inflation factor (VIF) and tolerance. The assessment criteria
were as follows: a VIF < 10 indicated no multicollinearity, 10 <
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VIF < 100 indicated strong multicollinearity, and a VIF > 100
indicated severe multicollinearity. A tolerance value of < 0.1
was also considered indicative of severe multicollinearity. The
significance level was set at a = 0.05.

Results.

General Information:

A total of 261 questionnaires were distributed, and 243
valid responses were collected, yielding an effective response
rate of 93.1%. The sample consisted of 86.4% female and
13.6% male students. Regarding family background, 21.8%
were only children, while 78.2% were non-only children. In
terms of course perceptions, 40.7% of the students reported
interest in the Medical Statistics course, and a high proportion
(82.3%) acknowledged its practicality. Furthermore, 77.8% of
the students rated the course teaching as "good". Details are
presented in Table 1.

Table 1. Demographic and Course-Related Characteristics of the
Participants (n=243).

Variable Category n (%)
Gender Male 33 (13.6)
Female 210 (86.4)
Place of Origin Urban 90 (37.0)
Rural 153 (63.0)
Only Child Yes 53 (21.8)
No 190 (78.2)
Interest in the Course Interested 99 (40.7)
Neutral 135 (55.6)
Not Interested 9(3.7)
Perceived Usefulness of the Useful 200 (82.3)
Course
Neutral 39 (16.1)
Not Useful 4(1.6)
Evaluation of Teaching Good 189 (77.8)
Fair 52 (21.4)
ad Poor 2(0.8)

Learning Attitude and Engagement Scores:

The mean score per item for the overall SATS-36 learning
attitude scale was 4.32 + 0.53. Among its dimensions,
'Difficulty’ received the lowest score (3.15 + 0.66). For learning
engagement, the overall mean score per item was 4.03 + 0.92,
with the 'Dedication' dimension scoring the lowest (3.93 +
0.95). Detailed scores are presented in Table 2.

Analysis of Influencing Factors Across Dimensions of
Learning attitude and Learning engagement:

The total scores of the SATS-36 learning attitude scale and
learning engagement significantly differed based on students'
level of interest in the course, perceived practicality of the
course, and evaluation of the teaching (all P < 0.05). However,
no statistically significant difference was found in the 'Difficulty’
dimension of the SATS-36 across different levels of course
interest. Furthermore, gender and place of origin showed
no significant effects on either learning attitude or learning
engagement. A significant difference was observed in the 'Vigor'



Table 2. Learning attitude and Learning engagement Scores (I 1yxs[1score).

Scale / Dimension Number of Items Total Score (Mean + SD) Mean Score per Item (Mean + SD) Cronbach's a

SATS-36 Total Score 36 155.63+19.15 4.324+0.53 0.860
Affect 6 25.19+4.87 4.20+0.81 0.618
Cognitive Competence 6 25.21+4.60 4.20+0.77 0.632
Value 9 42.81+7.64 4.76+0.85 0.819
Difficulty 7 22.04+4.59 3.15+0.66 0.604
Interest 4 18.47+4.41 4.62+1.10 0.917
Effort 4 21.91+3.99 5.48+1.00 0.802

UWES-S Total Score 17 68.51+15.62 4.03+0.92 0.973
Vigor 6 23.82+5.75 3.97+0.96 0.929
Dedication 5 19.63+4.74 3.934+0.95 0.907
Absorption 6 25.06+5.67 4.18+0.94 0.943

Table 3. Comparison of Learning Attitudes and Learning Engagement Scores across Demographic and Course-Related Variables (Mean + SD).

Variable  Group Affect g::ﬁ:l}:telt‘;ce Value Difficulty Interest |Effort ”?“ﬁ;ls-% Vigor Dedication (Absorption ;J(\)’:’:?S-S
Gender  |Male 4194093 421+0.82  4.67+0.89 3.3£0.73 |4.68+1.31 5.28+1.19 4324052 3.80+1.28 |3.83£122 3.95£132 3.86+1.26
Female |4.240.79 424076  4.77+0.84 3.12+0.64 |4.61+1.07 |5.5140.96 4.3240.53 4.00+0.90 3.94+0.9 |4.21+0.87 |4.06+0.85
t -0.048 0.038 0.627  |1.458 0.355 1222 0077 -0.864  -0.623 -1.077 -0.853
P 0.962 0.97 0.531 0.146 0.723 0.223 0.939 0.393 0.534 0.289 0.399
glﬁcg?n"f Urban  4.16£0.89 4.17+0.81  4.69+0.88 3.10:0.67 4.57+1.09 536+0.97 4.27+0.54 4.10£0.96 4.00+0.93 427+0.94 4.13+0.92
Rural  |4.2240.76 4.22+0.74  4.79+0.83 |3.18£0.65 4.65+1.11 5.55t1.01 4.36+0.53 |3.90+0.95 3.88+40.96 4.1240.94 3.97+0.92
t -0.546 -0.44 0.897  |-0947  |-0559  -1.43 1257 [1.597 0.991 1.169 1313
P 0.585 0.66 0.371 0.345 0.577 0.154 0.21 0.112 0.323 0.244 0.191
Yes 427£091 4.36£0.85  4.94£0.96 3.12+0.72 4.86£1.19 538£1.07 4.42+0.52 4211  |4.1240.99 |43+1.04  4.2240.99
only chita 4182078 |4.16£0.74  4.7120.81 3.16£0.64 |4.55:1.07 5.50£0.98 4.30+0.53 3.9£0.94 |3.87+0.93 |4.14+0.92 3.98+0.89
0.733 1.649 1.614 0412 [1.836 -0.786 1.451 2.105 1.699 1.095 1.687
P 0.465 0.1 0.111 0.681 0.068 0.433 0.148 0.036 0.091 0.274 0.093
Interested |4.55+0.86" 4.48+0.81  5.06+0.88 3.16+0.66 |5.13+1.07 5.78+1.01 4.59+0.54 4.24+0.93 |4.18+0.88 |4.43+0.89 4.29+0.86
Neutral  4.0140.63° 4.07+0.63 |4.58+0.75 |3.14+0.63 4.34+0.88 530+0.86 4.17+0.41 |3.840.85 |3.78+0.83 4.02+0.87 3.87+0.84
g‘;irre:e“n E‘t’;rested 3.1940.92¢ 324094  4.11£0.97 3.11£1.04 3224177 4.75£1.70 3.5940.44 3.44+1.84 327+1.77 3.81+1.81 3.52+1.79
F 23.32 17.71 12.93 0.03 26.68 9.79 34.11 7.821 7.85 6.293 7.741
P 00.001 | 00.001 00.001  0.97 00.001  |J0.001  |00.001  0.001 70.001  0.002 0.001
Useful  |4.2840.83 4.25+0.78  4.88+0.84 3.08+0.623/4.75+1.05 |5.62+0.91 4.39+0.52 4.07+0.89 4.01£0.89 |4.27+0.88 |4.12+0.85
Neutral  3.82+0.58 |3.97+0.67 |4.22+0.58 |3.44£0.65 4.01+0.98 4.83+1.04 4.00£0.48 |3.53£0.96 3.55:0.9  3.76+0.89 3.62+0.88
Ezrecgl‘r’i‘is E:éful 3.67£0.53 3.9240.83  3.6120.45 3.89£1.07 4.0042.45 4.69£1.95 3.89+0.12 3.2942.52 3.3542.55 |3.3342.54 |3.3242.53
F 6.577 2.626 15443 8.188 8.547 12474 [11.04 6.482 4779 6.747 6.47
P 0.002 0.074 00.001  |00.001  0.001  00.001  |00.001 0.002 0.009 0.001 0.002
Good  431£0.84 4.29+0.78 |4.92+0.85 3.09+0.64 4.78+1.062/5.65+0.93 4.42+0.53 4.0740.9 4.03£0.89 |4.27+0.87 4.13+0.85
_ Fair 3.81£0.54 3.8840.60  4.23£0.57 3.32+0.62 4.04£0.90 4.89£0.90 3.98+0.35 3.65£0.93 |3.6£0.91 |3.87+0.94 3.710.89
Ei:ﬁ;’in Poor 3.5840.82 4.00=1.41  3.44+0.63 4.00£1.82 4.0044.24 4.63£336 3.86+0.04 3.00:4.24 3.00£4.24 3.00+4.24 3.00+4.24
F 3.743 6.327 18.089 4308 10376 13.634  |17.128  5.08 5.25 5.424 5.619
P £0.001  0.002 £0.001  0.015 70.001  |00.001  10.001  0.007 0.006 0.005 0.004
Table 4. Correlation matrix between learning attitude dimensions and learning engagement (r).
Dimension UWES-S Total Vigor Dedication Absorption
Total SATS-36 Score 0.441™ 0.431™ 0.425™ 0.422™
Affect 0.254™ 0.262™ 0.248™ 0.228™
Cognitive Competence 0.273™ 0.290™ 0.259™ 0.242™
Value 0.277" 0.240™ 0.250™ 0.311™
Difficulty -0.314™ -0.255™ -0.260™ -0.389™
Interest 0.673™ 0.649™ 0.661™ 0.643™
Effort 0.578" 0.531™ 0.530™ 0.610™

Note: “P[10.01
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Table 5. Multiple Linear Regression Analysis of Factors Associated with Learning Engagement in Medical Statistics.

Variable B S.E. Beta t
Affect -0.123 0.089 -0.109 -1.394
Cognitive 0.219 0.094  0.183 2.335
Competence

Value -0.089 0.078 -0.082 -1.14
Difficulty -0.186 0.082 -0.133 -2.281
Interest 0.429 0.057 0.516 7.479
Effort 0.189 0.062 0.206 3.068

P 95%CI VIF Tolerance value
0.165 -0.298~0.051 2.887 0.346
0.020 0.034~0.404 2.901 0.345
0.255 -0.243~0.065 2.455 0.407
0.023 -0.347~-0.025 1.602 0.624
10.001 0.316~0.542 2.248 0.445
0.002 0.068~0.311 2.123 0.471

*Note: B = unstandardized coefficient; SE = standard error; Beta = standardized coefficient; CI = confidence interval. The dependent variable

is the total score of learning engagement.

dimension of learning engagement between only children and
non-only children (P = 0.036), as presented in Table 3.

Learning attitude and Learning Engagement: A Correlation
Analysis:

Total scores and all dimensional scores of the Learning
Attitude (SATS-36) and Learning Engagement (UWES-S)
scales demonstrated significant correlations (all P < 0.01).
A significant positive correlation was observed between the
total SATS-36 score and the total UWES-S score (r = 0.441).
Furthermore, most learning attitude dimensions showed
positive correlations with engagement, whereas the 'Difficulty’
dimension was negatively correlated with learning engagement.

Regression Analysis of Learning Engagement:

A multiple linear regression model was fitted with the total
learning engagement score as the dependent variable and
the mean scores of the learning attitude dimensions (Affect,
Cognitive Competence, Value, Difficulty, Interest, and
Effort) as independent variables, along with perceived course
interest, practicality, and teaching evaluation as covariates.
The collinearity diagnostics showed that the tolerance values
ranged from 0.345 to 0.624 and the VIF values ranged from
1.602 to 2.901, indicating the absence of multicollinearity in the
model. The results indicated that the mean scores for Cognitive
Competence (f =0.219, p = 0.020), Interest (B = 0.492, p <
0.001), and Effort ( = 0.189, p = 0.002) had significant positive
effects on the total learning engagement score. In contrast, the
mean score for Difficulty (B = -0.186, p = 0.023) exhibited a
significant negative impact.

Discussion.

Learning Attitudes of Junior College Students are at a
Moderate Level:

The SATS-36 is a scale with good reliability and validity used
to measure students' attitudes towards learning Medical Statistics
and is widely applied in medical education research [7,8]. This
study involved 243 students taking the Medical Statistics course
at a medical junior college. Their attitudes were assessed across
six dimensions and were found to be at a moderate level (4.32
+ 0.53), which is lower than that reported for undergraduate
nursing students (4.40 £ 0.64) [9] and postgraduate students at
a medical university in Inner Mongolia (4.58 + 0.42) [10]. The
slightly less positive attitudes among junior college students
compared to their undergraduate counterparts may be associated
with factors such as insufficient learning initiative, relatively
low interest in the subject, and weaker self-management skills.
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It is recommended to strengthen the stimulation of learning
motivation and provide guidance on learning strategies during
the teaching process. Furthermore, the dimension scores were
similar to those found in domestic studies, with the 'Difficulty’
dimension receiving the lowest score, indicating that students
perceive the course as challenging [2,11]. This is likely
attributable to the highly integrated and logical nature of Medical
Statistics content, coupled with the fact that most students lack
a foundational background in probability theory and advanced
mathematics [12]. Studies involving both undergraduate
and postgraduate students have similarly found that students
generally perceive the course as difficult and highly practical
[13,14]. This suggests that instructors need to consider how
to balance the course difficulty with students' comprehension
capacity during curriculum design.

Learning Engagement of Junior College Students is at a
Moderate to High Level:

Learning engagement is a crucial indicator measuring students'
active learning state, encompassing cognitive dimensions such
as vigor, dedication, and absorption [15]. This study found
that the overall learning engagement of junior college students
was at a moderate to high level, with good performance in the
vigor and absorption dimensions, but a relatively lower score in
the dedication dimension. This phenomenon is closely related
to the nature of junior college education, which emphasizes
professional skills and practicality. Students tend to focus
more on behavioral and cognitive engagement, demonstrating
high initiative and agency [16]. However, the relatively lower
academic qualification level of junior college students might,
to some extent, limit their career development prospects
and expectations, potentially leading to a lack of long-term
planning and clear goals for some students, thereby affecting
their dedication during the learning process. Additionally, while
junior college students enter with a relatively weaker academic
foundation, they are required to complete a heavy load of basic
medical knowledge and professional skill training within two
years. This intensive workload may create significant pressure
for some students, reducing their learning efficacy and sense
of dedication. When facing complex content, some students
might feel overwhelmed, further impacting their learning
efficacy and dedication. Given the professional and practical
orientation of junior college education, it is recommended
to adopt more flexible, practice-oriented teaching methods
to enhance course appeal. Simultaneously, efforts should be
strengthened to stimulate learning motivation, provide guidance



on learning strategies, clarify career goals, and boost learning
proactivity. Schools should offer more practical opportunities
and career guidance to enhance students' learning confidence
and career expectations, foster a positive learning atmosphere,
encourage peer learning and collaboration, and establish robust
support systems to help students cope with academic pressure
and challenges, thereby ultimately improving their learning
engagement.

Factors Influencing Learning Attitudes and Engagement:

Students who reported higher interest in the course, perceived
it as highly practical, and evaluated the teaching positively
demonstrated more positive learning attitudes and higher
levels of learning engagement. Firstly, the level of student
interest in the course is a key factor. Research indicates a
significant positive correlation between student interest and
their achievement in statistics [17], meaning students with
higher interest often exhibit more positive attitudes and greater
engagement. Secondly, the perceived practicality of the course
significantly influences student attitudes and engagement.
Courses perceived as highly practical, directly applicable to
real-world work, can enhance work efficiency and quality.
Therefore, if students recognize the high practicality of Medical
Statistics for their future careers, they are likely to engage
more actively [18,19]. Thirdly, teaching evaluation also plays
an important role. Teaching evaluation is a vital component of
classroom instruction, impacting both teaching effectiveness
and student participation. The use of encouraging evaluations
can enhance student interest and involvement [20], potentially
improving learning attitudes and engagement. Research on
teaching evaluation in postgraduate Medical Statistics courses
also suggests that positive evaluations can increase student
satisfaction and confidence, thereby boosting engagement [21].
Furthermore, family background, specifically "only child" status,
was also identified as a factor influencing learning engagement.
Our data showed that only children scored significantly higher
on the Vigor dimension. This may be explained by the specific
family structure in China, where only children often receive
more concentrated family resources and expectations. This
environment of high investment and expectation can enhance
their self-efficacy and learning motivation [22], thereby
enabling them to demonstrate greater energy and resilience in
their academic work.

Learning Attitudes Influence Learning Engagement:

Learning attitude is a significant factor influencing student
learning engagement, encompassing dimensions such as
cognitive competence, interest, effort, and perceived difficulty
regarding the learning content. Delving into these dimensions
is crucial for understanding and optimizing student learning
behaviors in Medical Statistics. Firstly, cognitive competence
refers to students' ability to understand and master statistical
knowledge, forming the foundation for learning. Studies suggest
that students' cognitive attitude towards Medical Statistics is
a key factor affecting their learning outcomes [23]. Modular
teaching methods, which break down complex concepts into
stages, have been shown to significantly enhance positive
cognition among postgraduate students in Medical Statistics
courses [24], indicating that improving cognitive competence
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can effectively promote engagement. Secondly, interest, as an
intrinsic motivator, profoundly influences learning enthusiasm
and is a core indicator of student interest in the content.
Research found high scores on the interest dimension among
students learning Health Statistics, suggesting that interest is a
powerful driver for active learning [25]. This might be because
Health Statistics is closely linked to medical practice, allowing
direct application to solve real-world problems, thus sparking
curiosity and the desire to explore. Therefore, educators should
continue exploring ways to stimulate and maintain student
interest in statistics, such as through case studies and practical
operations, making learning more engaging. Furthermore,
effort reflects the investment students make in the learning
process. Evidence shows that the effort dimension received
the highest score in studies on learning Medical Statistics [11],
and a positive correlation exists between learning attitude and
research capability [8]. This indicates that greater student effort
in learning Medical Statistics correlates with higher learning
engagement. Finally, perceived difficulty is students' subjective
assessment of how challenging the learning content is. Multiple
studies note that students generally perceive Medical Statistics
as difficult, and this perception directly affects their engagement.
For instance, over 75% of students considered learning statistics
relatively difficult [26], a perception that might lead to frustration
and reduced engagement. The various dimensions of learning
attitude collectively influence student learning engagement.
To enhance engagement, educators should focus on improving
students' cognitive competence, stimulating and maintaining
their interest, encouraging greater effort, and implementing
measures to reduce perceived difficulty. The integrated use of
methods such as introducing IT-assisted learning, providing
diverse learning resources, and organizing group collaborative
learning can effectively improve students' attitudes towards
Medical Statistics, thereby increasing their learning engagement
and ultimately enhancing teaching outcomes.

Research Limitations.

This study has several limitations. First, its cross-sectional
design prevents the establishment of causal relationships
between learning attitudes and engagement. Second, the
high proportion of female participants (86.4%) limits the
generalizability of gender-based findings. Third, the sample
was drawn solely from Chinese medical institutions, which
may restrict the applicability of the results to other cultural
or educational settings. Finally, the internal consistency of
three SATS-36 subscales (Affect, Cognitive Competence, and
Difficulty) was moderate (Cronbach's o between 0.604 and
0.632), potentially affecting the measurement precision of these
constructs. Future research should employ longitudinal designs,
more balanced samples, and scales with robust psychometric
properties across all dimensions.

Conclusion.

This study establishes that specific learning attitudes directly
predict engagement in medical statistics. Cognitive competence,
interest, and effort were independent positive drivers, while
perceived difficulty was a significant negative predictor. These
findings advocate for educational strategies that simultaneously
foster self-efficacy and interest while systematically reducing



perceived difficulty. Future longitudinal studies are needed
to validate these causal relationships and translate them into
effective interventions.
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