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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 
of big 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 

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). Items 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 α of 0.860 for the overall 
scale and α coefficients of 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 α 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 ≤ 

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 α = 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 
Course Useful 200 (82.3)

Neutral 39 (16.1)
Not Useful 4 (1.6)

Evaluation of Teaching Good 189 (77.8)
Fair 52 (21.4)

　 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' 
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Scale / Dimension Number of Items Total Score (Mean ± SD) Mean Score per Item (Mean ± SD) Cronbach's α
SATS-36 Total Score 36 155.63±19.15 4.32±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 3.93±0.95 0.907
    Absorption 6 25.06±5.67 4.18±0.94 0.943

Table 2. Learning attitude and Learning engagement Scores (χ±s，score).

Variable Group Affect Cognitive 
Competence Value Difficulty Interest Effort SATS-36 

Total Vigor Dedication Absorption UWES-S 
Total

Gender Male 4.19±0.93 4.21±0.82 4.67±0.89 3.3±0.73 4.68±1.31 5.28±1.19 4.32±0.52 3.80±1.28 3.83±1.22 3.95±1.32 3.86±1.26
Female 4.2±0.79 4.2±0.76 4.77±0.84 3.12±0.64 4.61±1.07 5.51±0.96 4.32±0.53 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 -1.222 -0.077 -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

Place of 
Origin Urban 4.16±0.89 4.17±0.81 4.69±0.88 3.10±0.67 4.57±1.09 5.36±0.97 4.27±0.54 4.10±0.96 4.00±0.93 4.27±0.94 4.13±0.92

Rural 4.22±0.76 4.22±0.74 4.79±0.83 3.18±0.65 4.65±1.11 5.55±1.01 4.36±0.53 3.90±0.95 3.88±0.96 4.12±0.94 3.97±0.92
t -0.546 -0.44 -0.897 -0.947 -0.559 -1.43 -1.257 1.597 0.991 1.169 1.313
P 0.585 0.66 0.371 0.345 0.577 0.154 0.21 0.112 0.323 0.244 0.191

Only child

Yes 4.27±0.91 4.36±0.85 4.94±0.96 3.12±0.72 4.86±1.19 5.38±1.07 4.42±0.52 4.21±1 4.12±0.99 4.3±1.04 4.22±0.99
No 4.18±0.78 4.16±0.74 4.71±0.81 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
t 0.733 1.649 1.614 -0.412 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

Interest in 
Course

Interested 4.55±0.86a 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 4.01±0.63b 4.07±0.63 4.58±0.75 3.14±0.63 4.34±0.88 5.30±0.86 4.17±0.41 3.8±0.85 3.78±0.88 4.02±0.87 3.87±0.84
Not 
interested 3.19±0.92c 3.24±0.94 4.11±0.97 3.11±1.04 3.22±1.77 4.75±1.70 3.59±0.44 3.44±1.84 3.27±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 ＜0.001 ＜0.001 ＜0.001 0.97 ＜0.001 ＜0.001 ＜0.001 0.001 ＜0.001 0.002 0.001

Perceived 
Usefulness

Useful 4.28±0.83 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
Not 
Useful 3.67±0.53 3.92±0.83 3.61±0.45 3.89±1.07 4.00±2.45 4.69±1.95 3.89±0.12 3.29±2.52 3.35±2.55 3.33±2.54 3.32±2.53

F 6.577 2.626 15.443 8.188 8.547 12.474 11.04 6.482 4.779 6.747 6.47
P 0.002 0.074 ＜0.001 ＜0.001 ＜0.001 ＜0.001 ＜0.001 0.002 0.009 0.001 0.002

Teaching 
Evaluation

Good 4.31±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 4.07±0.9 4.03±0.89 4.27±0.87 4.13±0.85
Fair 3.81±0.54 3.88±0.60 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 3.71±0.89
Poor 3.58±0.82 4.00±1.41 3.44±0.63 4.00±1.82 4.00±4.24 4.63±3.36 3.86±0.04 3.00±4.24 3.00±4.24 3.00±4.24 3.00±4.24
F 8.743 6.327 18.089 4.308 10.376 13.634 17.128 5.08 5.25 5.424 5.619
P ＜0.001 0.002 ＜0.001 0.015 ＜0.001 ＜0.001 ＜0.001 0.007 0.006 0.005 0.004

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

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＜0.01

Table 4. Correlation matrix between learning attitude dimensions and learning engagement (r).
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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 (β =0.219, p = 0.020), Interest (β = 0.492, p < 
0.001), and Effort (β = 0.189, p = 0.002) had significant positive 
effects on the total learning engagement score. In contrast, the 
mean score for Difficulty (β = -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. 

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 

Variable B S.E. Beta t P 95%CI VIF Tolerance value
Affect -0.123 0.089 -0.109 -1.394 0.165 -0.298~0.051 2.887 0.346
Cognitive 
Competence 0.219 0.094 0.183 2.335 0.020 0.034~0.404 2.901 0.345

Value -0.089 0.078 -0.082 -1.14 0.255 -0.243~0.065 2.455 0.407
Difficulty -0.186 0.082 -0.133 -2.281 0.023 -0.347~-0.025 1.602 0.624
Interest 0.429 0.057 0.516 7.479 ＜0.001 0.316~0.542 2.248 0.445
Effort 0.189 0.062 0.206 3.068 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.

Table 5. Multiple Linear Regression Analysis of Factors Associated with Learning Engagement in Medical Statistics.
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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 

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