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ABSTRACT
BACKGROUND
Telemedicine is no longer a futuristic concept and is increasingly integrated into health care. The aim of this
study was to determine the attitudes toward telemedicine in connection with e-Health literacy among students
in a Faculty of Health Sciences.

METHODS

This cross-sectional study was conducted involving 250 students aged 18 years and older. Data were collected
using a sociodemographic information form, the Attitude Scale Toward the Use of Telehealth Services
(ASTUTS), and the eHealth Literacy Scale (¢HEALS). Mann-Whitney U test, the Kruskal-Wallis test, and the
linear regression analysis were used. Statistical significance was set at p<0.05.

RESULTS

Of the participants, 61.6% were aged 18-21 years, and 70.8% were female. Attitudes toward telehealth services
were significantly higher among students aged 22 years and older (p<0.05). eHealth literacy scores were
significantly higher among female students than among males (p<0.05) and differed significantly across
academic departments (p<0.05). Regression analysis showed that attitudes toward telemedicine services were
positively associated with eHealth literacy ($=0.195, p=0.002), indicating that higher telemedicine attitude
scores were related to higher levels of eHealth literacy. All variables (attitudes to telemedicine, age, gender,
place of residence, economic status, general health status, smoking status, alcohol use, chronic disease status,
hospital appointment system used) explaining 9.1% of the variance in eHealth literacy (R?=0.091).

CONCLUSION

Students had moderate attitudes toward telemedicine and moderate eHealth literacy. Implementing a targeted,
practical, and integrated curriculum to increase the use of telemedicine and digital health literacy in
undergraduate health sciences programs could be beneficial.
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INTRODUCTION

Telehealth services (telemedicine) deliver
healthcare via telecommunication technologies to
support medical assessment, diagnosis, and
treatment when distance is a barrier.(V
Telemedicine provides care, counseling, and
education through digital communication, thereby
transforming access to  healthcare. Yet,
technological infrastructure alone is not enough;
users’ perceptions, trust, and attitudes toward
telemedicine also shape its success. Therefore, the
adoption and sustainability of telemedicine
depend on users’ understanding and acceptance.®
Young populations, especially health sciences
students, are central to this transformation. They
are both active telemedicine users and future
healthcare professionals. Studies of health
professional faculties show that students’
familiarity has increased. However, knowledge
and practical experience often remain limited.® In
Turkey, telemedicine awareness is reported as
being relatively low, highlighting the need for
better integration into undergraduate
education.®¥ International literature generally
finds that health sciences students have positive
attitudes toward telemedicine, but concerns about
privacy, service quality, and insufficient training
may hinder adoption.>® eHealth literacy is critical
for effective telemedicine use. It covers
individuals’ abilities to seek, evaluate, and use
electronic health information to solve health
problems.” This competency supports informed
decisions by helping individuals identify accurate
information and reduce anxiety. Inadequate
eHealth literacy can lead to repeated searches and
persistent uncertainty.

eHealth literacy levels among university
students and young adults vary widely. Studies
with similar samples report that eHealth literacy is
generally moderate.® Research with children and
adolescents shows that many have low digital
health literacy.” These findings highlight the need
to assess attitudes toward telemedicine within the
broader context of eHealth literacy.

Researchers often study attitudes and
adoption of telemedicine in the context of
technology acceptance.'” eHealth literacy is often
associated with how individuals access and
evaluate online health information.'" However,
few studies examine both variables together
within the same group, especially among future
health professionals.!? This gap limits the
evidence base for advising on which digital health
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competencies to support at the undergraduate
level.

A cross-sectional study found that the
majority of paramedical science students still lack
the experience of being exposed to telemedicine
technology, despite the increasing development of
telemedicine."® The attitude and awareness of
physicians and students of medical and
paramedical sciences as present and future key
agents of digital health are essential elements for
its success and acceptance. On the other hand, half
of the students (51.9%) stated that they were not
sure if they would use telemedicine in their
profession in the future. However, in most of the
previous studies, students had a positive attitude
towards telemedicine.!'419

While previous studies have primarily
emphasized students' positive attitudes and
acceptance levels towards telehealth, this study
demonstrates that awareness alone does not
guarantee a willingness to wuse telehealth.
Providing only theoretical knowledge in health
science education programs may be insufficient;
practical training and experiential opportunities
should also be provided to increase students'
confidence in and intention to use telehealth
applications—in other words, attitudes should be
supported by e-health literacy skills. The novelty
of our study is that it reveals the gap between
telehealth attitudes and e-health literacy for future
intention to use it. This study aims to examine the
relation between attitude of telemedicine services
and e-health literacy among health sciences
faculty students.

METHODS

Study design

This cross-sectional study was conducted at
the Faculty of Health Sciences of Hitit University
between December 2025 and January 2026.

Research subjects

The minimum required sample size was
calculated using the known population formula
with a 95% confidence interval, a 5% margin of
error and the approximately 50% prevalence of
positive attitudes 3 Based on calculations
performed using the OpenEpi program (OpenEpi,
2013),'9  the minimum sample size was
determined to be 242 students. The study was
completed with 250 students aged 18 years and
older who met the inclusion criteria.
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The study sample included students enrolled
in the Faculty of Health Sciences who met the
inclusion criteria. Eligibility criteria were as
follows: (i) being 18 years of age or older; (ii)
being actively enrolled in the Faculty of Health
Sciences. Students who had insufficient Turkish
language proficiency to comprehend and complete
the questionnaires (international students) and
those with visual, hearing, or speech impairments
that could hinder effective communication and
participation in the study were excluded.

Data collection

Data collection was carried out using a group-
administered questionnaire in classroom settings.
Completion of the questionnaire took
approximately 15-20 minutes. The questionnaire
package consisted of three components: (i) a
sociodemographic information form developed by
the researchers; (ii) The Attitude Scale Toward the
Use of Telemedicine Services, and (iii) The
eHealth Literacy Scale.

The sociodemographic form collected
information on participants’ age, sex, academic
year, family structure, and place of residence. It
also asked about perceived economic status,
general health, smoking, and alcohol use.
Additional questions covered regular physical
activity, chronic illness, preferred healthcare
service in case of a health problem, and healthcare
use in the past six months. The form included
questions about owning a smartphone with
internet access, frequency of internet use,
knowledge of hospital appointment systems, and
frequency of using the internet for health
information.

Measurements
Attitude Scale Toward the Use of Telemedicine
Services (ASTUTS)

The Attitude Scale Toward the Use of
Telehealth Services was developed by Yiicel and
Uyar.” The scale is unidimensional and consists
of 18 items rated on a 5-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree).
The scale is designed to assess attitudes toward
telehealth services among adults aged 18 and
older. Total scores range from 18 to 90. Item 8 is
negatively worded and is reverse-coded (15,
2+4; 3 remains unchanged) before calculating the
total score. Higher scores indicate more positive
attitudes toward telehealth services, whereas
lower scores reflect more negative attitudes.!!”

eHealth Literacy Scale

The eHealth Literacy Scale (¢HEALS) was
originally developed by Norman and Skinner (¥,
and its Turkish wvalidity and reliability were
examined by Bebis and Coskun ). The scale
consists of 8 items measuring attitudes toward
internet use for health-related purposes and 2
additional items related to internet use, rated on a
5-point Likert scale. The total score ranges from 8
to 40, with higher scores indicating greater
eHealth literacy. The scale has been widely used
to assess individuals’ perceived ability to locate,
evaluate, and apply online health information.

Study outcomes

Primary outcome: The primary outcome was
eHealth literacy, assessed using the eHealth
Literacy Scale (eHEALS). The total eHEALS
score was used as a continuous variable, with
higher scores indicating higher levels of eHealth
literacy.

Secondary outcomes: Secondary outcomes
included attitudes toward telemedicine services
measured by the Attitude Scale Toward the Use of
Telemedicine Services (ASTUTS), the association
between telemedicine attitudes and eHealth
literacy, and differences in both outcomes
according to participants’ sociodemographic and
health-related characteristics. Participants'
economic status and general health were assessed
as "good, average, or bad" according to their own
perceptions. Their smoking and alcohol use status
was answered with "never, quit, or current" based
on their own statements. The question "Which
system do you use when making a hospital
appointment?" was to be answered with either
Merkezi Hekim Randevu Sistemi (“MHRS”) or
“Other”.

Statistical analysis

Data were analyzed using SPSS software
(version 22.0). Descriptive statistics were
presented as mean + standard deviation (SD) for
continuous variables and as frequencies and
percentages for categorical variables. The
normality of data distribution was assessed using
the Kolmogorov—Smirnov and Shapiro—Wilk
tests, which indicated that the data were not
normally  distributed. = Accordingly,  non-
parametric statistical methods were used. Median
values, frequencies, and percentages were
reported for descriptive analyses. The Mann—
Whitney U test and Kruskal-Wallis test were used
to compare scale scores across categorical
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variables. Multivariable linear regression analysis
was performed to determine the effect of attitudes
toward telehealth services and socio-demographic
variables on eHealth literacy. Statistical
significance was set at p<0.05.

Ethical considerations

Ethical approval for the study was obtained
from the Hitit University Non-Interventional
Research Ethics Committee (approval date:
December 24, 2025; approval number: 2025-
0629). Written and verbal informed consent was
obtained from all participants prior to data
collection.

RESULTS

Of the participants, 61.6% were aged 18-21
years, while 38.4% were aged 22 years and older.
Female students accounted for 70.8% of the
sample. Regarding academic departments, 51.6%
of the participants were enrolled in Nursing,
20.0% in Child Development, 11.6% in Nutrition
and Dietetics, 9.2% in Health Management, and
7.6% in Social Work. Analysis of scale scores
revealed that the median total score on the Attitude
Scale Toward the Use of Telehealth Services was
58.00 (min—-max: 18.00-84.00), whereas the
median total score on the eHealth Literacy Scale
was 35.00 (min—max: 13.00-50.00). Participants’
sociodemographic characteristics are presented in
Table 1.

Table 2 presents the distribution of median
scale scores according to participants’
sociodemographic characteristics. When
comparing age groups, the median ASTUTS score
was 57.50 among students aged 18-21 years and
60.00 among those aged 22 years and older. The
difference between age groups was statistically
significant (p<0.05). In contrast, median eHealth
literacy scores were 35.00 in the 18-21 age group
and 36.00 in the >22 age group, with no
statistically  significant difference observed
(p>0.05). Regarding sex, the median eHealth
literacy score was 34.00 among male students and
36.00 among female students, and this difference
was statistically significant (p<0.05). Median
attitude scores toward telehealth services were
60.00 for males and 58.00 for females, with no
statistically significant difference between sexes
(p>0.05). Analysis by academic department
indicated that median attitude scores toward
telehealth services were 59.00 in Nursing, 56.00 in
Child Development, 58.00 in Health Management,
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59.00 in Social Work, and 60.00 in Nutrition and
Dietetics. No statistically significant differences
were observed between departments for attitude
scores (p>0.05). However, median eHealth
literacy scores differed significantly across
departments (p<0.05), with scores of 36.00 in
Nursing, 31.00 in Child Development, 35.00 in
Health Management, 36.00 in Social Work, and
31.00 in Nutrition and Dietetics.

Table 1. Distribution of participants' socio -
demographic characteristics and scores obtained
from the scales (n=250)

Characteristics n %
Age group (years)
18-21 154 61.6
>22 96 38.4
Gender
Male 73 29.2
Woman 177 70.8
Section
Nursing 129 51.6
Child
development >0 200
Health 23 9.2
management
Social work 19 7.6
Nutrition and
dietetics 29 1.6
Place of residence
Province 147 58.8
District/Village 103 41.2
Economic situation
Good 52 20.8
Average/poor 198 79.2
General health status
Good 94 37.6
Average/poor 156 62.4
Smoking status
Never
smoked/Quit 188 752
Current smoker 62 24.8
Alcohol use status
Current user 35 14.0
Never used/Quit 215 86.0
Chronic disease status
Present 53 21.2
Absent 197 78.8
Hospital appointment system
MHRS (Yes) 201 80.4
Other (Yes) 49 19.6
Telemedicine 58.00 18.00 84.00
E-Health 35.00 13.00 50.00

Note : Data presented as n (%), except Telemedicine and e-
Health literacy as median (min-max); MHRS : Merkezi
Hekim Randevu Sistemi /Central Doctor Appointment System
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Table 2. Distribution of participants' scores on the telemedicine and e-Health scales according to their
socio -demographic characteristics

Telemedicine e-Health
Median p value Median p value
Age groups (years)
18-21 57.50 35.00
>22 60.00 0.026 36.00 0.082
Gender
Male 60.00 34.00 0.045
Woman 58.00 0.077 36.00
Section 0.006
Nursing 59.00 36.00
Child development 56.00 31.00
Health management 58.00 0.469 35.00
Social work 59.00 36.00
Nutrition and dietetics 60.00 31.00
Place of residence 0.461 0.162
Province 59.00 36.00
District/Village 58.00 34.00
Economic status 0.815 0.066
Good 58.00 32.00
Moderate/poor 59.00 35.00
General health status 0.876 0.877
Good 58.00 35.50
Moderate/poor 58.00 35.00
Smoking status
Never smoked/quit 58.00 0.656 35.00 0.710
Current smoker 59.00 35.00
Alcohol use status
Current user 59.00 0.311 34.00
Never used/quit 58.00 35.00 0.786
Chronic disease status
Present 58.00 0.797 35.00 0.933
Absent 58.00 35.00
Hospital appointment system
Central hospital 59.00 35.00
Appointment system
Other 56.00 0.064 35.00 0.985

When comparing participants by place of
residence, the median attitude score toward
telehealth services was 59.00 among those living
in city centers and 58.00 among those living in
districts or rural areas. Median eHealth literacy
scores were 36.00 and 34.00, respectively. No
statistically significant differences were found
between residence groups for either scale
(p>0.05). Similarly, no statistically significant
differences were observed in median attitude or
eHealth literacy scores according to perceived
economic status, perceived general health status,
smoking or alcohol use, or presence of chronic
disease (p>0.05).

When evaluated based on the hospital
appointment scheduling system in use, the median

attitude score toward telehealth services was 59.00
among participants using the Central Physician
Appointment System (Merkezi Hekim Randevu
Sistemi (MHRS) = Central Doctor Appointment
System) and 56.00 among those using other
systems; however, this difference was not
statistically significant (p>0.05). Median eHealth
literacy scores were 35.00 in both groups, with no
significant difference observed (p>0.05).
Multivariable linear regression analysis was
performed to examine the association between

attitudes toward telemedicine services and
eHealth literacy  after  adjusting for
sociodemographic and health-related

characteristics (Table 3).
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Table 3. Multivariable linear regression of factors influencing e-Health literacy of subjects

Unstan(?a.rdlzed Standarfhzed 95% CI for B
Coefficients Coefficients

Model p value

B SE B Lower Upper

Bound Bound

giloi‘ened“’me Total 4 593 0.095 0.195 0.002 0.106 0.481
Age 1.643 1.314 0.080 0.212 -0.945 4.231
Gender -3.070 1.415 -0.139 0.031 -5.858 -0.281
Section -0.179 0.453 -0.025 0.693 -1.073 0.714
Place of residence 0.143 1.293 0.007 0912 -2.405 2.690
Economic status -0.638 1.642 -0.026 0.698 -3.872 2.597
General health 765 1.338 -0.013 0.843 -2.901 2.370
status
Smoking status -0.415 1.502 -0.018 0.783 -3.373 2.543
Alcohol use status -2.170 1.908 -0.075 0.257 -5.929 1.590
Chronic disease 0.949 1.580 0.039 0.549 -2.163 4.061
Hospital -3.518 1.604 -0.139 0.029  -6.678  -0357

appointment system

* All variables entered in the model (telemedicine, age, gender, place of resident, economic status, general health status,
smoking status, alcohol use status, chronic disease, system used when making hospital appointment); p<0.05; R2 = 0.091 ;

AdjR 2= 0.049

The overall model explained 9.1% of the
variance in eHealth literacy (R>=0.091; Adjusted
R?=0.049). Attitudes toward telemedicine services
were positively associated with eHealth literacy
(B=0.195, p=0.002), indicating that higher
telemedicine attitude scores were related to higher
levels of eHealth literacy. Among the covariates
included in the model, female sex (B=-0.139,
p=0.031) and the hospital appointment scheduling
system in use (P=-0.139, p=0.029) were also
significantly associated with eHealth literacy. In
contrast, age, academic department, place of
residence, perceived economic status, perceived
health status, smoking status, alcohol use, and
chronic disease status were not significantly
associated with eHealth literacy (p>0.05).

DISCUSSION

In the present study, participants’ eHealth
literacy levels were generally moderate. This
finding is consistent with previous studies
conducted among university students in Tirkiye,
which have reported moderate levels of eHealth
literacy, particularly highlighting limitations in
critical appraisal and application-oriented
skills.?®2) International evidence similarly
suggests that although young and educated
populations have widespread access to digital
tools, their ability to critically evaluate and
effectively use online health information does not
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always reach the expected level.?? In line with
these findings, a cross-sectional study conducted
among health sciences students in Spain reported
moderate eHealth literacy levels. ?® Conversely, a
study among medical students in Tunisia reported
higher eHealth literacy levels, suggesting that
contextual factors, such as faculty-based
educational content and digital health practices,
may play a significant role.*¥ Findings indicate
that eHealth literacy should be systematically

supported  through  both  technical  skill
development and  structured  educational
processes. Previous research has generally
demonstrated  positive attitudes  toward

telemedicine and telehealth services; however, the
strength of these attitudes appears to vary
according to factors such as level of experience,
awareness, knowledge, and perceived trust.?) A
systematic review of cross-sectional studies
involving medical students reported generally
positive attitudes toward telemedicine, while
emphasizing that variations in knowledge and
awareness may influence the strength of these
attitudes.'¥ Likewise, studies conducted among
dental students have demonstrated favorable
perceptions of telehealth, particularly regarding its
potential benefits in clinical education settings.*>
Consistent with the literature, students in the
present study demonstrated moderate attitudes
toward telemedicine services. However, unlike
studies reporting highly positive attitudes, our
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findings indicate that attitudes alone may not be
sufficient to support the effective use of
telemedicine. The positive association observed
between telemedicine attitudes and e-Health
literacy suggests that students who are more
receptive to telemedicine also possess stronger
digital health competencies. Therefore, improving
telemedicine adoption among future healthcare
professionals may require not only increasing
awareness and acceptance but also strengthening
eHealth literacy through structured educational
and practical training opportunities. The joint
examination of telehealth attitudes and eHealth
literacy in this study underscores the importance
of both technological infrastructure and individual
competencies in the dissemination of telemedicine
services. Consistent with the literature, there is a
broad consensus that digital health competencies
should be integrated into the core education of
healthcare professionals.!»?62” e¢Health literacy
reflects individuals’ capacity to understand digital
health tools, evaluate online health information,
and appropriately use digital services, forming the
foundation for the effective utilization of
telehealth  applications. In this  context,
educational experiences and clinical exposure are
expected to enhance both eHealth literacy and
telehealth-related competencies among students.

However, the proportion of variance
explained by telehealth attitudes and socio-
demographic variables was relatively high (9.1%).
This finding suggests that eHealth literacy is
shaped by multiple factors. Accordingly,
initiatives aimed at improving eHealth literacy
should extend beyond promoting technology use
and incorporate educational programs, digital
health  guidance, and  awareness-raising
interventions. Similar studies have reported low to
moderate associations between eHealth literacy
and attitudes toward or use of digital health
applications. (2839

Moreover, the relationship between e-Health
literacy and telehealth attitudes becomes more
pronounced when examined alongside factors
such as perceived benefit, trust, ease of use, and
prior service experience.?>*3)  Therefore,
particularly among young educated populations,
understanding the adoption of telehealth services
requires a combined assessment of eHealth
literacy and telehealth-related attitudes. From this
perspective, the development of curriculum
content that supports experiential learning in
digital health and telehealth applications aligns

well with both national and international
literature.

Age-related differences in attitudes toward
telemedicine services were also observed in this
study. This finding suggests that attitudes toward
telemedicine may be heterogeneous even within
relatively homogeneous student populations and
may vary according to  demographic
characteristics. However, the scope of the present
study does not allow for a detailed examination of
the  mechanisms  underlying  age-related
differences. The Unified Theory of Acceptance
and Use of Technology (UTAUT) states that
perceived usefulness and ease of use are key
determinants of technology adoption, with age
functioning as a moderating variable in this
process.®? According to the UTAUT model, age
influences technology acceptance not directly, but
rather as a moderator that alters the impact of other
determinants. While the intention to use
technology among younger individuals is
primarily driven by perceived usefulness, for older
age groups ease of use and facilitating conditions
become more significant. Furthermore, the
influence of one's social environment is more
pronounced among older individuals.
Consequently, advancing age can reinforce the
perception of the utility of digital health
applications—such as telemedicine—thereby
contributing to the development of more positive
attitudes. Previous studies have also demonstrated
that satisfaction with telehealth services is closely
associated with attitudes toward their use.>

The finding that telehealth attitudes were
higher among older students may be related to
greater healthcare utilization, increased health
awareness, or more frequent exposure to clinical
decision-making processes. Students aged 22
years and older may have developed a higher level
of awareness regarding healthcare management
and may therefore perceive greater utility in
telehealth services. Additionally, increased
clinical exposure and educational experiences in
upper academic years may contribute to more
favorable perceptions of telemedicine. In contrast,
although younger students are generally more
familiar with digital technologies, their lower
frequency of healthcare utilization may limit their
engagement with telehealth services. This
highlights that access to technology alone does not
necessarily translate into service use; motivation
and health-related needs also play critical roles.

Sex-based differences were observed in
eHealth literacy scores, with female students
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demonstrating higher levels than their male
counterparts. This finding aligns with the existing
literature suggesting that women tend to engage
more actively in health information-seeking
behaviors, use healthcare services more
frequently, and demonstrate greater health-related
awareness.®**3”  However, studies conducted
among university students in Portugal and China
have reported no significant association between
sex and eHealth literacy.“%*)  These
inconsistencies may reflect cross-national
differences in digital infrastructure, educational
systems, levels of healthcare digitalization,
socioeconomic conditions, and cultural norms.
Consequently, interventions aimed at enhancing
eHealth literacy should be designed with careful
consideration of country-specific contextual
factors.

The present study also revealed significant
differences in eHealth literacy levels across
academic departments. This finding suggests that
eHealth literacy may be influenced not only by
individual characteristics but also by educational
content and professional orientation. eHealth
literacy encompasses a range of competencies,
including the ability to locate, evaluate, and apply
online health information.'® Previous studies
have emphasized that these competencies are
closely linked to digital skills, foundational health
literacy, and educational processes, particularly in
health-related disciplines.?®**» The observed
departmental differences may therefore be
attributable to variations in curriculum emphasis
on digital health content, students’ engagement
with health information, and the extent to which
critical appraisal skills are supported during
training. Integrating digital health literacy
components into curricula in a visible, practice-
oriented manner—especially in disciplines that
involve direct patient care—may facilitate the
development of these essential competencies.

This study has several limitations. First, its
cross-sectional design does not allow causal
inferences regarding the relationship between
telemedicine attitudes and eHealth literacy.
Second, the study was conducted at a single
Faculty of Health Sciences, which may limit the
generalizability of the findings to students from
other universities or disciplines. Third, all data
were based on self-reported questionnaires and
may therefore be subject to recall and social
desirability bias. Finally, the study assessed
attitudes and perceived competencies rather than
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actual telemedicine use or objectively measured
digital health skills.

The findings highlight the importance of
strengthening digital health competencies among
future healthcare professionals. Moderate levels of
telemedicine attitudes and eHealth literacy
suggest that students may require additional
support to effectively utilize digital health
technologies in clinical practice. Integrating
telemedicine training, digital communication
skills, online health information evaluation, and
practical telehealth experiences into
undergraduate curricula may improve students’
readiness for technology-supported healthcare
delivery. Enhancing these competencies may

ultimately contribute to improved patient
education, communication, and healthcare
accessibility.

Future research should employ multicenter
and longitudinal designs to better understand the
causal relationship between telemedicine attitudes
and eHealth literacy. Studies involving students
from different healthcare disciplines and
universities would improve external validity.
Additionally, intervention studies evaluating the
effectiveness of telemedicine-focused educational
programs on digital health competencies are
warranted. Future investigations should also
examine other determinants of eHealth literacy,
including digital skills, technology acceptance,

health literacy, and previous telemedicine
experience.
CONCLUSIONS

The finding that attitudes toward

telemedicine and levels of eHealth literacy among
students of the Faculty of Health Sciences were
generally moderate suggests that students are not
unfamiliar with digital health services; however,
they have not yet achieved sufficient competence
to use these services in a fully informed, safe, and
effective manner. Based on these findings, it is
recommended that telemedicine and eHealth
literacy content be addressed in undergraduate
health  sciences curricula in a more
comprehensive, practice-oriented manner.
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