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Abstract
Background: Approaches to admission into medical schools in Taiwan are diverse but primarily involve
the Multi-Star Project (MSP), General Scholastic Ability Test (GSAT), and Advanced Subject Tests (ASTs).
This study aimed to investigate the differences in time management ability between students admitted
into medical schools through different approaches.

Methods: The Time Management Disposition Inventory was employed in a questionnaire survey on 390
students from the 1st to 4th years of the School of Medicine at China Medical University to investigate
their time management ability.

Results: The valid response rate was 100%. According to factor analysis results, the items in the original
questionnaire were divided into 3 factors. The total eigenvalue was 14.15; the total variance of the 3
factors was 90.1% and the Cronbach’s α = 0.934. According to the between-group comparison results, the
MSP (adjusted mean = 3.924), GSAT (adjusted mean = 3.729), and AST (adjusted mean = 3.802) groups
differed signi�cantly only in their sense of time e�cacy.

Conclusions: Approaches of admission into universities profoundly affect medical students’ time
management ability. Admission through MSP requires exceptional academic performance in 3-year high
schools; therefore, the MSP group exhibited the highest sense of time e�cacy out of all 3 groups. This
enabled those students to effectively plan their short- and long-term learning and perform self-learning at
all times. Admission through the GSAT or ASTs solely emphasizes one-time college entrance examination
scores. Therefore, those students exhibited a relatively high sense of time value, which enabled them to
achieve satisfactory performance in college entrance examinations.

Background
Time management ability refers to an individual’s ability to appropriately use, arrange, and master time.1,2

Time management refers to individuals’ planning and arrangement of time to use and manage it in a
highly e�cient and scienti�c manner, thereby preventing time wasting and improving their work
effectiveness. Time management requires people to change their passive time use behaviors and begin
actively allocating their time in a systematic, centralized, planned, and purposeful manner, thereby
enabling themselves to perform e�cient and creative activities. Time management requires people to
persistently and purposefully apply reliable job skills to guide and manage their personal daily living and
utilize their available time in a reasonable and effective manner. In general, time management can be
de�ned as the act of applying available time in a planned, purposeful, e�cient, and reasonable manner to
perform creative activities.3

At school, students manage their time through self-restraint and the planning of their long- and short-term
learning and personal goals, which constitute self-demand and self-expectation.4 Time management
ability encompasses numerous dimensions, such as concepts on the value of time, demand for self-
restraint, and the formulation and execution of plans. Generally, academic time management refers to
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students’ effective and purposeful use of time for their learning goals, which enables them to improve
their learning outcomes related to major education goals within a limited amount of time.5 Time
management ability also in�uences medical students tremendously; satisfactory time management
ability improves students’ academic performance,1,6−11 work,12 and health.2,13

The basis of successful medical education lies in selecting medical students suitable for academic
schools of medicine as well as ensuring they successfully complete medical and clinical learning and
acquire core competencies. The selection of appropriate students is crucial for medical education; in
addition to knowledge, students suitable for medical schools and professions must possess speci�c
personality traits and attitudes, including lifelong active learning, self-discipline, altruism, adaptability,
and compassion.14–16 These personality traits and attitudes cannot be assessed using written tests.17,18

When recruiting medical students, medical school authorities must pay attention to their personality traits
and attitudes in addition to their knowledge. Therefore, in addition to assessing student candidates’
school and entrance examination results, admission supervisors must examine their self-statement and
letters of recommendation to determine their eligibility to study in the school.19

In Taiwan, approaches of admission into schools of medicine are diverse but primarily involve the
General Scholastic Ability Test (GSAT), the Multi-Star Project (MSP), and Advanced Subject Tests (ASTs).
Participation in the GAST in January and February is required for admissions through the GAST and MSP
each year. GSAT scores are the sole factor determining whether students admitted to schools of medicine
through the GSAT can enter the second-stage examination for personal admission applications, which
involve written reviews, oral examinations, and school-de�ned written examinations. Students admitted
through the MSP must have their academic results in their 10th–12th grades taken into consideration,
whereas students admitted through ASTs rely on their AST scores in July after graduating from high
school.20,21

Students admitted into schools of medicine in Taiwan through the MSP typically have relatively poor
GSAT scores. However, according to numerous studies on students admitted through diverse approaches
in Taiwan, those admitted through the MSP—even those with poor GSAT grades—have performed as
satisfactorily as those admitted through the GSAT and ASTs; furthermore, most have maintained their
standing in the school among the �rst 50%.22,23

Through the MSP, the primary indicator for admission is candidates’ grades during the 3rd year of high
school rather than their one-time college entrance examination scores. Therefore, while striking an
optimal balance between long-term, sustained academic performance and student life, students must
perform in the top 1–3% in high school through satisfactory and stable learning habits6 and self-adjusted
learning ability. Research has focused on the relationship between medical students’ approaches to
admission and their learning performance.22–24 This study focused on 1st to 4th year students in the
School of Medicine at China Medical University, Taiwan, to explore the relationships between medical
students admitted through different approaches and their time management ability.
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Method

Participants
A questionnaire survey was conducted on 390 students from the 1st to 4th years of the School of
Medicine at China Medical University to examine their time management ability. The valid response rate
was 100%.

Questionnaire development
The research instrument employed in this study was the Time Management Disposition Inventory,25 the
theoretical basis of which is the Time Management Questionnaire by Britton and Tesser13 and the Time
Management Behavior Scale by Macan.1 Students’ time management is divided into 3 parts, and
accordingly, the time management disposition inventory features 3 dimensions: the sense of time control,
which involves knowing the order of priorities, making reasonable plans, setting short-term and long-term
goals, and self-re�ection; the sense of time e�cacy, which requires ability to assess the importance of
tasks and allocate time and priorities to them accordingly; and the sense of time value, which indicates
sense of the values and importance of time.25

The original questionnaire used simpli�ed Chinese characters. Because Taiwanese medical students
typically read and write using traditional Chinese characters, the questionnaire was translated from
simpli�ed to traditional Chinese. A pretest was conducted in which the answers by 10 third-year students
from another school of medicine were examined, and the content and structural validity of the
questionnaire were evaluated through factor analysis. A 5-point Likert scale was adopted (1 = “strongly
disagree” to 5 = “strongly agree”).

Results

Participant’s properties
The sample consisted of 91 �rst-year students (23.33%), 97 second-year students (24.87%), 96 third-year
students (24.62%), and 106 fourth-year students (27.18%). Of all the samples, 54 (13.85%), 230 (58.97%),
and 106 (27.18%) were admitted through the MSP, GSAT, and ASTs, respectively (Table 1).

Table 1. Demographic Data for All Participants in the Courses

Results of factor analysis
According to the results of factor analysis on the 44 questionnaire items, items with unsatisfactory
reliability and validity were eliminated, reducing the number to 33 (Cronbach’s α = 0.934), which were
associated with 3 factors. According to the eigenvalues calculated using a reduced correlation matrix, the
3 factors were sense of time control (11 items, eigenvalue = 10.351, variance = 65.86%, Cronbach’s α = 
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Grade Multi-star
project

General scholastic ability
test

Advanced subjects
test

Total

Freshman 15 60 16 91(23.3%)

Sophomore 14 66 17 97(24.9%)

Junior 13 54 29 96(24.6%)

Senior 12 50 44 106(27.2%)

  54(13.8%) 230(59.0%) 106(27.2%) 390(100.0%)

0.897), sense of time e�cacy (15 items, eigenvalue = 2.370, variance = 15.08%, Cronbach’s α = 0.901), and
sense of time value (7 items, eigenvalue = 1.433, variance = 9.12%, Cronbach’s α = 0.805). The total
eigenvalue of the 3 factors was 14.15, and their total variance was 90.1% (Table 2). This study’s factor
analysis results were consistent with those of the dimensions of time management incorporated in the
original questionnaire.25

 Table 2. The Results of Promax SMC Analysis to Verify Three Domains (n=390)
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TMa1 Formed goals for each week 76 37 14

TMa2 De�ned learning goals for each day 66 43 19

TMa3 Formed goals at the beginning of each year 61 25 24

TMb1 Formed plans for each week 80 42 18

TMb2 Formed learning plans for each semester 74 44 21

TMb3 Formed a schedule for each day 71 35 17

TMb4 Always kept short- and long-term plans 64 52 18

TMd1 Frequently summarized the use of time 66 44 33

TMd2 Frequently acquired knowledge on using time 59 34 27

TMd3 Always assessed yourself according to your goals 61 54 26

TMd4 Frequently shared experience of using time 52 34 22

TCMc1 Assessed the importance and priorities of multiple tasks 24 64 31

TCMc2 Prioritized learning tasks according to their importance 33 66 35

TCMc3 Prioritized important tasks 47 62 28

TCMc4 Focused on important tasks during times of high work
e�ciency

41 52 18

TCMe1 Effectively handled numerous tasks 50 67 24

TCMe2 Allocated time to important tasks 18 68 47

TCMe3 Had ideas regarding learning and recreational time 52 61 29

TCMe4 Spent a large amount of time on important tasks 49 52 26

TCa1 Arranged the priority order of tasks reasonably 42 71 33

TCa2 Arranged learning schedules reasonably 48 64 28

TCa3 Allocated learning and activity time effectively 46 60 21

TCb1 Used time effectively 61 65 22

TCb2 Could control most of their time 35 59 32

TCb3 Effectively used class hours 49 52 20

TCb4 Could manage time effectively 21 52 45

TVv1 Time is the most precious thing in the world 16 25 69
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TVv2 Time is life 18 33 66

TVv3 Time is power 25 35 71

TVv4 Time is money 19 32 58

TVv5 Time is bene�ts 21 34 57

TVv6 Time is everything 25 26 54

TVv7 Making good use of time is signi�cance 39 50 51

  Cronbach’s alpha 0.8972 0.9010 0.8053

Sense of time value involves medical students’ sense of the values and importance of time, which
indicates their driving force and guidance in time management. Sense of time control encompasses
medical students’ re�ections on their goal establishment, job planning, learning goals, outcome feedback,
and personal time management. Therefore, sense of time control represents these students’ ability to
plan their time and concepts regarding time use.

Sense of time e�cacy concerns students’ e�cacy in time management and time management behavior.
The e�cacy of time management involves medical students evaluating the importance of multiple tasks
assigned to them at a speci�c time point and allocating time to each task accordingly. This includes the
arrangement of their study and nonstudy time. Therefore, said e�cacy involves medical students
maximizing their work effectiveness through time arrangement. The e�cacy of time management
behavior involves medical students prioritizing critical tasks and allocating the greatest amount of time
possible to them; therefore, it refers to these students considering the criticality of their tasks, allocating
time to them, and prioritizing them in order accordingly. Overall, the sense of time e�cacy represents
medical students’ effectiveness in planning and using their own time.

Results of multivariate general linear model
Between groups. The aforementioned 3 factors were con�rmed through factor analysis. The analysis of
variance was run on the students admitted through different approaches using a multilinear regression
model. The results revealed that the students admitted through the MSP (adjusted mean = 3.924), GSAT
(adjusted mean = 3.729), and ASTs (adjusted mean = 3.802) were signi�cantly different only in terms of
the sense of time e�cacy. In particular, the MSP group exhibited a signi�cantly greater sense of time
e�cacy compared with the GSAT and AST groups (MSP vs. AST: P = 0.0275; MSP vs. GSAT: P = 0.0254;
Table 3 and Fig. 1).

Table 3. Comparison of Time Management Ability Between Students Admitted to Medical School
Through Different Approaches
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Approaches of admission Time control Time e�cacy Time value

Mean# p Mean p Mean p

Multi-Star Project (MSP) (n=54) 3.322   3.924   3.805  

General Scholastic Ability Test (GSAT)
(n=230)

3.196   3.729   3.808  

Advanced Subjects Test (AST) (n=106) 3.203   3.802   3.962  

MSP vs AST   0.3760   0.0275*   0.9189

MSP vs GSAT   0.2944   0.0254*   0.9725

GSAT vs AST   0.9261   0.2149   0.1531

#: Adjusted mean from model.

Within groups. The adjusted mean scores of the factors within the MSP group, in descending order, were
as follows: 3.924 for sense of time e�cacy, 3.799 for sense of time value, and 3.323 for sense of time
control. The adjusted mean scores of the factors within the GSAT group, in descending order, were as
follows: 3.803 for sense of time value, 3.730 for sense of time e�cacy, and 3.199 for sense of time
control. The adjusted mean scores of the factors within the AST group, in descending order, were as
follows: 3.974 for sense of time value, 3.782 for sense of time e�cacy, and 3.183 for sense of time
control. Accordingly, the GSAT and AST groups were consistent in their sequential orders of scores for the
factors (Table 4). All 3 groups exhibited signi�cant statistical differences in each factor (all P < 0.01), with
the exception being between the MSP and GSAT groups in senses of time e�cacy (P < 0.1041) and time
value (P < 0.0735; Table 4 and Fig. 2).

Table 4. Comparison of Medical Students Within Each Group on Their Time Management Ability

Time management
ability

Multi-star project General scholastic ability
test

Advanced subjects
test

Mean# p Mean# p Mean# p

Time control 3.323   3.199   3.183  

Time e�cacy 3.924   3.730   3.782  

Time value 3.799   3.803   3.974  

Time control vs time e�cacy <.0001   <.0001   <.0001

Time control vs time value <.0001   <.0001   <.0001

Time e�cacy vs time value 0.104   0.074   0.002

#: Adjusted means from model.
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Discussion
Medical students’ time management ability varies according to their means of admission. According to
the data analysis results, the between-group and within-group differences of students admitted through
different means in terms of their time management ability were investigated, and the causes of these
differences were also examined.

Differences in time management ability between students
admitted through different approaches
The 3 primary approaches for the admission of medical students with different learning backgrounds are
the MSP, GSAT, and ASTs. The 3 groups of students did not differ signi�cantly in their senses of time
control and values. However, the MSP group exhibited a signi�cantly higher sense of time e�cacy than
did the GSAT and AST groups; this was because of the differences between the means of admission in
their review criteria.

Students who seek admission through the MSP must have their grade point averages during the 3rd year
of high school reviewed. In other words, they must maintain exceptional learning performance throughout
school. Students who seek admission through the GSAT or ASTs, rather than said grade point averages,
must have their one-time college entrance examination scores reviewed.20,21 Said students focus on
college entrance examinations instead of high school performance, whereas those who seek admission
through the MSP focus on their grades in high school, which include not only academic performance but
also on-campus club and off-campus service performance.

Students with exceptional self-control are capable of following their original plans in a �rm and self-
disciplined manner in the face of strong temptation, and are thus capable of attaining valuable goals in
future.26 According to the factor analysis results (Table 2), sense of time e�cacy refers to students’
effectiveness in allocating time and arranging tasks in order according to their criticality to maximize
their job performance; that is, it is their self-control ability in using time. Students with a higher sense of
time e�cacy are more capable of �nding the optimal balance between long-term, successive academic
tasks and student life. Therefore, students seeking admission though the MSP may be admitted to
schools of medicine if they attain performance in the top 1–3% in high school. Compared with the GSAT
and AST groups, the MSP group exhibited a signi�cantly higher sense of time e�cacy, which also
affected their learning performance at the university.

Time management ability and self-disciplined learning ability mutually affect each other.27 Students with
higher self-e�cacy are more capable of self-disciplined learning; self-adjustment of behaviors, emotions,
and cognitions; and improving their learning performance.28 In university learning, students who fully
understand the priorities of tasks, rationally assess their own learning status, set academic goals, and
continuously monitor and provide feedback for their own learning progress during their plans exhibit
excellent academic performance.29 Accordingly, the students of the MSP group exhibited a higher sense
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of time e�cacy than did those of the GSAT and AST groups, indicating their academic performance at
the university was comparable to the GSAT and AST groups even though their college entrance
examination performance was less satisfactory in comparison.

Differences in time management ability among students
admitted through the same approach
Within the MSP group, the students scored the highest on sense of time e�cacy, followed sequentially by
the senses of time value and time control. The GSAT and AST groups were consistent in their within-
group performance on the 3 factors of time management ability; speci�cally, the students in the 2 groups
scored the highest on sense of time value, followed sequentially by the senses of time e�cacy and time
control (Table 4). In both these groups, sense of time value scores were signi�cantly higher than sense of
time control scores.

According to the factor analysis results (Table 2), sense of time value refers to students’ senses of the
value and operability of time. The sense of time control represents medical students’ ideas and ability to
plan and use their time, and also emphasizes planning and feedback for the initial use of time. Unlike the
students in the MSP group, who possessed numerous opportunities for tests and performance, those in
the GSAT and AST groups relied on the one-time college entrance examination scores as their
quali�cation. Because the students in these 2 groups focused their time on said examinations, they
exhibited a strong sense of time value.

Within all 3 groups, sense of time control was signi�cantly lower than the other 2 factors of time
management ability. The students in the MSP group, who relied on their 3-year performance in high
school for university admission, required strong self-adjustment ability to �nd the optimal balance
between high-pressure test performance and their busy daily lives. Moreover, the students’ sense of time
e�cacy had been internalized in the GSP group, who understood the importance of self-discipline, self-
learning, the formation of e�cient study plans, and full comprehension of the priority of each subject in
tests.8,29,30 In other words, they had learned to repeat these behaviors relevant to time e�cacy without
excessive thinking. Therefore, compared with time e�cacy, time control was a less crucial factor of time
management ability for the MSP group. Within the GSAT and AST groups, students with a satisfactory
sense of time value were more likely to perform favorably in college entrance examinations than were
those with favorable senses of time control. Accordingly, the students in the MSP group, who relied on
long-term academic performance for university admission, emphasized time e�cacy; those in the GSAT
and AST groups, who relied on one-time examination scores, focused on time value.

The selection criteria for entering schools of medicine through different approaches considerably affect
students’ time management ability. Students with a higher sense of time e�cacy are capable of
systematically and effectively performing multiple tasks within an allotted time, which improves their
long-term learning performance.2,13,28,29 Moreover, students’ sense of time e�cacy is positively
associated with their self-disciplined learning.27 Because admission through the MSP emphasizes
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students’ academic performance over their 3 years of high school, those who seek admission through the
MSP require a higher sense of time e�cacy than do those who seek admission through the GSAT or ASTs
to achieve satisfactory long-term learning performance.

Because the MSP group had the highest sense of time e�cacy of all 3 groups, we believe that medical
students in this group would perform the most satisfactorily in their long-term medical education, which
emphasizes diverse learning goals. However, this study did not investigate the relationship between time
management ability and medical learning performance, which further research should focus on.
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Figures

Figure 1

Comparison of time management ability between the 3 student groups.
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Figure 2

Comparison of the senses of time control, time e�cacy (including sense of time control), and time value
according to the generalized estimating equation method in the generalized linear model.
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