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Abstract The increasing integration of information technology into vocational education has transformed the roles of teachers
and students and expanded the settings in which teaching and learning occur. Teachers are increasingly expected to serve as
organizers, mentors, and facilitators, while students are encouraged to assume more active roles through independent inquiry,
collaborative learning, and the use of digital resources. This study presents a student-centered instructional framework for
integrating information technology into vocational education and reports descriptive findings from a questionnaire completed
by 258 full-time teachers at a vocational education college. The proposed framework draws on the SQD and TPACK models
and emphasizes clearly defined learning objectives, authentic learning situations, digital-resource development, task-oriented
instruction, collaborative learning, formative evaluation, and continuous instructional refinement. The descriptive results
indicate that 69% of the respondents were women and that 79% were 40 years of age or younger. Regarding academic
qualifications, 49% held bachelor’s degrees and 40% held master’s degrees or higher. Most respondents reported favorable
attitudes toward information technology-supported teaching, and the reported mean score across five attitude and awareness
items was 1.7. Teachers demonstrated varying levels of familiarity with word-processing applications, online teaching
platforms, communication tools, multimedia equipment, image- and audio-processing applications, animation software,
and virtual-simulation systems. Online technologies were used most frequently to provide learning resources and notices,
while online testing was comparatively less common. These findings provide a descriptive account of teachers’ attitudes,
technical competencies, and instructional practices and support the development of a more systematic approach to information
technology-enhanced vocational education. However, because the analysis is descriptive and based on one institutional setting,
the findings should not be interpreted as causal evidence that information technology independently improves teaching quality
or student outcomes. Further research should employ validated instruments, clearly documented sampling procedures, multiple
institutions, and direct measures of teaching and learning outcomes.

Index Terms vocational education, information technology, student-centered learning,
instructional design, teacher competencies, education informatization

I. Introduction

Vocational and technical education constitutes an integral
component of China’s education system and represents

a distinctive form of education that combines theoretical
learning with occupational knowledge and practical skills
[1]. The effectiveness of vocational teaching depends sub-
stantially on appropriate instructional design. High-quality
vocational education therefore requires instructional strategies
that are aligned with learning objectives, occupational com-
petencies, student characteristics, and authentic workplace
requirements. Information technology-enhanced instructional
design extends across the teaching process and contributes
to the development of corresponding pedagogical principles,
learning resources, teaching activities, and assessment proce-
dures [2]–[4].

One important difference between information technology-
enhanced instruction and conventional teacher-centered teach-
ing is the changing role of students in the learning pro-
cess. The classroom is no longer the only environment in
which students receive information, and teachers are no longer
the exclusive source of knowledge. Digital resources, online
learning platforms, virtual simulations, communication ap-
plications, and electronic libraries allow students to access,
evaluate, and apply information across different learning en-
vironments.

Autonomous learning involves students adjusting their
learning strategies and efforts according to their abilities,
objectives, progress, and learning conditions [5]. Information
technology can support this process by providing flexible
access to instructional resources and opportunities for self-
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directed inquiry. Within this environment, teachers increas-
ingly serve as organizers, facilitators, mentors, and sources
of instructional support rather than acting exclusively as lec-
turers. Instructional design should therefore recognize dif-
ferences among students and provide opportunities for inde-
pendent learning, guided practice, feedback, and reflection.
Strengthening autonomous-learning abilities may help stu-
dents adapt to technological change and continue developing
their knowledge and occupational competencies.

Experiential educational principles emphasize that mean-
ingful inquiry frequently begins with practical situations and
clearly defined problems. Dewey’s educational perspective
has been summarized in the statement that “there must be an
actual empirical situation as the initiating phase of thought”
and that reflective thinking begins with a problem [6]. In infor-
mation technology-enhanced vocational education, authentic
or simulated situations can therefore provide an important
foundation for instructional design.

A practical learning situation may involve an authentic
task supplied by a school–enterprise partner or a three-
dimensional virtual simulation of a workplace environment.
Through inquiry-based and task-oriented instruction, students
can acquire relevant knowledge while completing activities
that reflect occupational practice. The task can serve as the
principal organizing element of learning, guiding students
through the sequence “identifying problems → analyzing
problems → solving problems” [7]. This process can connect
conceptual knowledge with practical application and assist
students in addressing important or difficult aspects of a
vocational task.

Collaborative learning is another important element of in-
formation technology-enhanced instruction. Individual stu-
dents possess different experiences, abilities, learning pref-
erences, and strengths. Group analysis, discussion, investiga-
tion, peer evaluation, and shared problem-solving can develop
students’ capacity to cooperate while encouraging active par-
ticipation. Digital platforms can further support collaboration
by allowing students to exchange information, coordinate
tasks, document progress, and evaluate one another’s contri-
butions.

The use of information technology in vocational education
involves more than employing presentation software or mul-
timedia equipment as auxiliary tools for teacher explanation
[8]. In a student-centered environment, learners use digital
technologies to study independently, retrieve information, ex-
amine practical problems, organize evidence, communicate
with peers, and construct integrated knowledge. The peda-
gogical value of technology consequently depends on how it
is incorporated into objectives, learning activities, resources,
collaboration, and assessment rather than on the mere avail-
ability of digital equipment.

Despite the growing importance of education informati-
zation, institutions may differ considerably in infrastructure,
digital-resource availability, teacher competence, and the in-
structional use of technology. Teachers may possess favorable
attitudes toward information technology while differing in

their ability to use online platforms, multimedia classrooms,
image-processing applications, animation software, virtual
simulations, and other digital resources. Examining these dif-
ferences is necessary for designing professional-development
programs and improving institutional support.

Accordingly, this study has two related objectives. First,
it presents a student-centered framework for information
technology-enhanced vocational education by integrating the
SQD and TPACK perspectives with a cyclical instructional-
design process. Second, it provides a descriptive account
of teachers’ demographic characteristics, attitudes, technical
competencies, and use of information technology at a vo-
cational education college. The study does not attempt to
establish that information technology causes improvements in
teaching quality or student achievement. Instead, it describes
the institutional framework and teacher-related conditions that
may support subsequent instructional development and empir-
ical evaluation.

II. Conceptual Framework and Institutional Context
A. SQD Framework

This study applies an SQD-based framework to the develop-
ment of vocational students’ learning and digital competen-
cies. The framework identifies two necessary conditions for
the effective use of information and communication technol-
ogy (ICT): deliberate planning for the use of ICT and mean-
ingful integration of ICT with teaching content. Technology
should therefore be selected according to the learning ob-
jective and instructional activity rather than being introduced
without a defined pedagogical purpose.

The SQD framework also includes six professional-
development and implementation strategies: expert leader-
ship, educational training, self-directed learning, peer support,
teaching practice, and teaching reflection. Expert leadership
provides theoretical and technical guidance; educational train-
ing develops teachers’ knowledge and skills; self-directed
learning encourages continuous professional development;
peer support facilitates the exchange of experience; teaching
practice allows teachers to apply digital strategies in authentic
settings; and teaching reflection supports the evaluation and
refinement of those strategies.

The relationships among these six strategies are illustrated
in Figure 1. The circular arrangement emphasizes that teacher
development is an iterative process in which training, practice,
support, independent learning, and reflection continuously
inform one another.

B. TPACK Framework

The technological pedagogical content knowledge (TPACK)
framework explains the forms of professional knowledge
teachers require when integrating technology into instruction.
Based on the framework developed by Koehler and Mishra,
TPACK comprises three foundational knowledge domains
and four intersecting domains. The foundational domains
are technological knowledge, pedagogical knowledge, and
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content knowledge. Their intersections produce technologi-
cal pedagogical knowledge, technological content knowledge,
pedagogical content knowledge, and integrated technological
pedagogical content knowledge.

Expert Leadership

Teaching 
Reflection

Cultivation 
Strategies

Education and 
Training

Self-directed 
Learning

Peer Support

Teaching Practice

Figure 1: SQD framework for supporting teachers’ integration
of ICT into vocational education.

As shown in Figure 2, the framework emphasizes that effec-
tive technology integration cannot be achieved through tech-
nical knowledge alone. Teachers must understand the subject
matter being taught, the pedagogical approaches appropriate
to that subject matter, and the ways in which specific technolo-
gies can support learning. The central intersection represents
the coordinated application of technological, pedagogical, and
content knowledge.

Technical 

Pedagogical Content 

TPACK (Technology 
Integrated Pedagogical 
Content Knowledge)

TCK 
TPK 

PCK

Figure 2: Relationships among the knowledge domains of the
TPACK framework.

C. Institutional Informatization Context
The informatization of vocational education can be considered
across several related areas, including institutional informa-
tion infrastructure, high-quality digital educational resources,
electronic administrative services, educators’ information lit-
eracy, modern distance vocational education, and the devel-

opment of digitally competent skilled personnel. These areas
collectively influence whether digital technology can be in-
tegrated effectively into teaching, learning, assessment, and
institutional management.

The vocational education college examined in this study
used its relocation to a new campus as an opportunity to
develop its information infrastructure and digital-campus en-
vironment. A digital campus-management system developed
by an educational-technology company was introduced to
establish an integrated digital information-service platform.
The platform connected several administrative and teaching
functions and supported the electronic management of institu-
tional information and educational activities.

This institutional development provided the infrastructure
required for information technology-enhanced instruction.
However, the presence of infrastructure alone does not guar-
antee effective teaching. Digital systems must be supported by
suitable educational resources, teacher competencies, student
access, technical assistance, and instructional designs that
connect technology with clearly defined learning objectives.

D. Student-Centered Instructional-Design Process
The proposed information technology-enhanced instructional-
design process begins with an analysis of teaching objec-
tives. It then proceeds through contextualization, information-
resource design, teaching-process design, learning-case de-
sign, and learning-evaluation rubric design. Evaluation and
modification occur throughout the process, making the frame-
work dynamic and cyclical rather than strictly linear.

Figure 3 presents the principal stages of this instructional-
design process. The continuous evaluation and modification
component occupies a central position because evidence ob-
tained during planning, implementation, and assessment can
be used to revise objectives, resources, activities, cases, and
evaluation criteria.

Analysis of teaching 
objectives

Evaluation and 
Modification

Teaching process 
design

Learning Evaluation 
Gauge Design

Information resource 
design

Contextualization

Learning Case 
Design

Figure 3: Cyclical process of information technology-
enhanced instructional design.

The analysis of teaching objectives identifies the knowl-
edge, skills, and occupational competencies students are ex-
pected to develop. Contextualization connects these objectives
with authentic professional situations or realistic simulations.
Information-resource design identifies the digital materials
required to support learning, while teaching-process design
organizes the sequence of activities undertaken by teachers
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and students. Learning cases translate occupational problems
into structured instructional tasks, and evaluation rubrics es-
tablish criteria for assessing student performance.

Continuous evaluation allows instructors to determine
whether the selected technologies and activities support the in-
tended outcomes. When weaknesses are identified, individual
elements of the design can be modified. This iterative process
is particularly important in vocational education because tech-
nologies, occupational standards, workplace practices, and
student needs may change over time.

E. Digital Teaching-Resource Library
The college’s digital educational resources were divided into
two broad categories: digital library resources and online
course resources. By 2015, the college had reportedly in-
troduced 15,881 GB of electronic-book resources, including
4,703 GB of electronic-journal resources. The development of
online courses began in 2006, initially through the construc-
tion of high-quality courses.

The professional teaching-resource library represented an
important institutional project. Before its construction, the
college established a professional resource-library project
group and separate course-development teams. Responsibil-
ities were allocated among team members, and project imple-
mentation was monitored according to predefined stages and
schedules. Resources were reviewed and revised throughout
the development process to support their continued improve-
ment and updating.
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Figure 4: Organizational framework of the professional
teaching-resource library.

The design of the resource library was informed by prelim-
inary investigation and interpretation of curriculum require-
ments. Its principal components included the professional
curriculum system, curriculum standards, teaching materials,

multimedia courseware, experimental instructions, images,
videos, assignments, textbooks, exercise materials, assess-
ment schemes, test banks, online tests, training resources,
occupational standards, skills-certification materials, and pro-
fessional qualification information.

The organizational structure of the professional teaching-
resource library is presented in Figure 4. The framework
connects professional and occupational analysis with curricu-
lum development, course resources, assessment materials, and
practical-training resources.

As illustrated in Figure 4, the resource library supports
both teaching and learning activities. Teachers can use it to
assign preparatory tasks, upload images and cases, distribute
teaching materials, review and grade assignments, answer
questions, communicate with students, and publish course
information. Students can use the platform across five con-
nected stages: pre-class preparation, in-class participation,
post-class consolidation, question-and-answer activities, and
extended learning. This structure supports continuity between
classroom instruction and independent learning.

III. Research Design and Methods
A. Research Design

The empirical component of the study employed a descrip-
tive, cross-sectional questionnaire design. Its purpose was
to summarize teachers’ demographic characteristics, attitudes
toward information technology-enhanced teaching, perceived
technical competencies, and reported use of digital teaching
methods. The design was descriptive and did not include
an experimental intervention, control group, pretest–posttest
comparison, or direct measurement of student-learning out-
comes. Consequently, the analysis was not intended to estab-
lish causal effects.

B. Participants and Institutional Setting

The survey involved 258 full-time teachers from the voca-
tional education college described in the institutional context.
All results reported in the following section are based on these
258 respondents. The supplied study record did not identify
the institution by its formal name or report the number of
teachers invited to participate. Therefore, a survey response
rate could not be calculated.

The recorded demographic characteristics included gender,
age group, and academic qualification. Age was classified
into four categories: younger than 30 years, 31–40 years, 41–
50 years, and older than 50 years. Academic qualifications
were classified as master’s degree or higher, bachelor’s degree,
college-level qualification, and secondary-school qualifica-
tion.

C. Questionnaire Content

The questionnaire examined three broad areas. The first
collected general demographic information. The second as-
sessed teachers’ attitudes toward and awareness of infor-
mation technology-enhanced teaching. The third examined
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teachers’ knowledge, technical skills, application practices,
and innovative uses of information technology in teaching.

The attitude and awareness component included five re-
ported topics: whether information technology could reduce
teachers’ teaching burden, make instructional content more
vivid, improve teaching efficiency, improve teaching qual-
ity, and promote teaching reform. The technical-competency
component examined familiarity with word-processing ap-
plications, document-processing or typesetting tools, image-
processing software, audio- and video-processing software,
animation-production software, communication applications,
online course platforms, and virtual-simulation training sys-
tems.

The instructional-application component examined teach-
ers’ use of multimedia classrooms, virtual-simulation tech-
nologies, and online teaching methods. Reported online
practices included publishing notices, providing learning re-
sources, conducting question-and-answer or discussion activ-
ities, assigning and correcting work, and administering online
tests.

D. Data Collection and Analysis
The questionnaire responses were summarized using frequen-
cies, percentages, and arithmetic means. Demographic find-
ings were reported as percentages of the 258 respondents. Re-
sponses concerning teachers’ attitudes, awareness, technical
competencies, and instructional practices were also summa-
rized descriptively.

The available documentation did not report the ques-
tionnaire administration date, recruitment procedure, item-
response scale, coding direction, missing-data procedure, reli-
ability coefficient, validity assessment, or statistical software.
Consequently, the reported means should be interpreted de-
scriptively, and comparisons among mean values should be
made cautiously. No inferential statistical tests, confidence
intervals, effect sizes, or subgroup comparisons were reported.

The study therefore provides a descriptive institutional
profile rather than a validated evaluation of teaching effec-
tiveness. The findings identify patterns in teachers’ reported
attitudes and technology use but do not demonstrate that
information technology caused improvements in teacher per-
formance, instructional quality, or student outcomes.

IV. Results
A. Participant Characteristics
The survey included 258 full-time teachers from the partici-
pating vocational education college. Among the respondents,
178 were women, accounting for 69% of the sample, and 80
were men, accounting for the remaining 31%.

The age distribution of the respondents is presented in
Table 1. Teachers aged 31–40 years constituted the largest
group, accounting for 44% of the sample. Teachers younger
than 30 years accounted for 35%, while those aged 41–50
years accounted for 15%. Only 16 respondents were older
than 50 years, representing approximately 6% of the sample.
Overall, 79% of the respondents were 40 years of age or

younger, indicating that younger and middle-aged teachers
constituted the majority of the surveyed faculty.

Table 1: Age distribution of the surveyed teachers.

Under 30 31–40 41–50 Over 50
35% 44% 15% 6%

The academic qualifications of the respondents are summa-
rized in Table 2. Teachers with bachelor’s degrees represented
the largest educational group, accounting for 49% of the
sample. A further 40% held master’s degrees or higher qual-
ifications, 9% held college-level qualifications, and 1% held
secondary-school qualifications. The reported percentages to-
tal 99%, which is likely attributable to rounding. The results
indicate that most respondents possessed undergraduate or
postgraduate qualifications.

Table 2: Academic qualifications of the surveyed teachers.

Master’s degree Bachelor’s degree College-level Secondary-school
or higher qualification qualification

40% 49% 9% 1%

B. Teachers’ Capacity for Information
Technology-Enhanced Teaching
1) Teachers’ Attitudes Toward and Awareness of Information
Technology-Enhanced Teaching
Five questionnaire items examined teachers’ attitudes toward
and awareness of information technology-enhanced teaching.
The items addressed whether the use of information technol-
ogy could reduce teachers’ instructional burden, make teach-
ing content more vivid, improve teaching efficiency, improve
teaching quality, and promote teaching reform.

Figure 5: Mean scores for teachers’ attitudes toward and
awareness of information technology-enhanced teaching.

The item-level mean values are presented in Figure 5. The
reported means ranged from approximately 1.6 to 2.0, and
the overall mean across the five items was 1.7. Under the
response coding applied in the original analysis, this average
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was interpreted as being close to the “agree” category. The
findings therefore suggest that the surveyed teachers generally
expressed favorable attitudes toward the potential educational
value of information technology.

As shown in Figure 5, the lowest mean was associated
with making teaching content vivid, while the highest mean
was associated with reducing teachers’ instructional burden.
However, these differences should be interpreted cautiously
because the complete response scale, coding direction, item-
level standard deviations, and inferential comparisons were
not reported. The figure presents descriptive attitudes and does
not demonstrate that information technology actually reduced
workload or improved teaching outcomes.

2) Teachers’ Knowledge and Information Technology Skills
Teachers’ ability to use multimedia classrooms was assessed
through the statement, “I can use the basic functions of a
multimedia classroom to conduct teaching.” The response
distribution is presented in Figure 6. A total of 31% of respon-
dents selected “strongly agree,” and 56% selected “agree,”
producing a combined favorable response of 87%. A further
11% were undecided, while 2% selected “disagree.”

These percentages total 100% and correspond to the values
displayed in Figure 6. The original text reported the undecided
category as 1%; this has been corrected to 11% based on the
figure. The results indicate that most respondents perceived
themselves as capable of using the basic functions of multi-
media classrooms. Nevertheless, this finding represents self-
reported ability and was not confirmed through observation or
a practical competency assessment.

Figure 6: Teachers’ self-reported ability to use multimedia
classrooms for teaching.

Teachers’ self-reported mastery of commonly used infor-
mation technology applications and equipment is summarized
in Table 3. The reported mean scores were 1.75 for word-
processing software, 2.34 for PDF document-processing tools,
2.57 for image-processing software, 2.58 for audio- and video-
processing software, 2.80 for animation-production software,
1.77 for QQ or WeChat, 2.20 for online course platforms, and
1.98 for virtual-simulation training systems.

Under the interpretation used in the original analysis, lower
mean scores represented greater reported mastery. On this

basis, Table 3 indicates that teachers reported the great-
est familiarity with word-processing applications, QQ or
WeChat, and virtual-simulation training systems. Familiarity
with online course platforms and PDF document-processing
tools was comparatively moderate. The highest mean values
were recorded for animation-production, audio- and video-
processing, and image-processing software, suggesting com-
paratively lower confidence in using these specialized appli-
cations.

The questionnaire scale and coding direction were not fully
documented in the available study materials. Accordingly, the
interpretation of the means in Table 3 should be regarded
as provisional until the response categories are explicitly re-
ported. The table also describes perceived competence rather
than objectively tested software proficiency.

Table 3: Mean scores for teachers’ self-reported mastery of
information technology applications and equipment.

Word-processing
software

(Word or WPS)

PDF document
processing

tools

Image-processing
software

(Photoshop)
Audio- and video-

processing software
Mean score 1.75 2.34 2.57 2.58

Animation-production
software

QQ or
WeChat

Online course
platforms

Virtual-simulation
training systems

Mean score 2.80 1.77 2.20 1.98

3) Teachers’ Application and Innovation in Information
Technology-Enhanced Teaching
Teachers’ use of virtual-simulation technology in practical
teaching was assessed through the statement, “I can use
virtual-simulation technology in my practical teaching activi-
ties.” The response distribution is presented in Figure 7.

Figure 7: Teachers’ self-reported recognition and use of
virtual-simulation technology in practical teaching.

As shown in Figure 7, 9% of respondents selected the
highest recognition category, 35% selected the recognition
category, and 37% selected the general-recognition category.
In comparison, 14% selected the non-recognition category and
5% selected the strongest negative category. Taken together,
44% selected one of the two favorable categories, 37% se-
lected the intermediate category, and 19% selected one of the
two unfavorable categories.
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These findings suggest that virtual-simulation technology
had achieved a moderate level of acceptance among the
respondents, although strong recognition was not universal.
Because the original category labels appear to have been trans-
lated from another language, their precise correspondence
with conventional Likert categories should be clarified in the
questionnaire description.

Teachers’ reported use of online teaching methods is pre-
sented in Figure 8. Providing learning resources was the most
frequently reported activity, selected by 72.09% of respon-
dents. Issuing notices to students was reported by 69.77%,
while 53.49% used online systems for question-and-answer
activities or discussions. A further 40.70% used the Internet
to assign and correct homework, and 32.56% administered
online tests. Only 10.47% reported that they had not used any
of the listed online teaching methods.

Figure 8: Teachers’ reported use of different online teaching
methods.

The percentages in Figure 8 exceed 100% when combined
because respondents could apparently select more than one
online activity. This multiple-response format should be stated
explicitly in the questionnaire description. The findings in-
dicate that online technologies were used primarily for dis-
tributing information and resources, while more interactive
or assessment-oriented practices, particularly online testing,
were less common.

Online teaching can extend instructional activity beyond
the physical classroom through computers, broadband net-
works, communication platforms, and learning-management
systems. It may support live instruction, resource distribu-
tion, interaction, discussion, assessment, and other forms of
remote or blended learning. In the present study, however,
teachers’ reported use of online tools does not independently
demonstrate improvements in instructional quality or student
achievement. Additional outcome-based research would be
required to evaluate the educational effectiveness of these
practices.

V. Discussion
The demographic findings show that the surveyed teaching
workforce was predominantly female and that most respon-
dents were 40 years of age or younger. Most teachers also
held bachelor’s or postgraduate qualifications. These char-
acteristics provide important contextual information because
teachers’ educational backgrounds, professional experience,
and familiarity with digital technologies may influence their
engagement with information technology-enhanced instruc-
tion.

The generally favorable attitude scores indicate that re-
spondents recognized the potential value of information tech-
nology in reducing instructional burdens, presenting con-
tent more vividly, improving teaching efficiency, supporting
teaching quality, and promoting educational reform. Positive
attitudes may facilitate technology adoption, but they are
not sufficient by themselves. Teachers also require technical
competence, pedagogical knowledge, subject-specific under-
standing, institutional support, and opportunities to apply and
evaluate digital approaches.

The results concerning multimedia classrooms were partic-
ularly favorable, with 87% of respondents agreeing or strongly
agreeing that they could use their basic functions. Multimedia-
classroom technologies may therefore represent an established
component of teaching practice at the participating college.
Nevertheless, the result is based on self-assessment, and re-
spondents may differ in their interpretation of what constitutes
competent use.

The software-mastery results reveal a distinction between
commonly used applications and more specialized produc-
tion tools. Teachers reported greater familiarity with word-
processing software and communication applications than
with animation, image-processing, and audio- and video-
processing software. This pattern suggests that professional-
development programs should move beyond basic office and
communication tools and provide targeted training in applica-
tions relevant to resource development, virtual simulation, and
interactive vocational instruction.

The virtual-simulation findings were more mixed than the
multimedia-classroom results. Although 44% selected favor-
able recognition categories, a substantial proportion selected
the intermediate category, and 19% selected unfavorable cate-
gories. These findings suggest that access to virtual-simulation
systems may not automatically translate into confidence or
effective instructional use. Training should therefore address
both technical operation and the pedagogical integration of
simulated occupational tasks.

The online-teaching results indicate that teachers used tech-
nology more frequently for one-way activities, such as dis-
tributing resources and notices, than for online assessment.
Question answering, discussion, and homework management
occupied an intermediate position. This pattern suggests that
the college had achieved a basic level of online instructional
use but had not necessarily realized the full potential of
digitally supported interaction, formative assessment, and col-
laborative learning.
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The SQD and TPACK frameworks provide useful per-
spectives for interpreting these findings. SQD emphasizes
expert guidance, professional training, peer support, practice,
reflection, and self-directed development. TPACK emphasizes
the integration of technological, pedagogical, and content
knowledge. Together, these frameworks indicate that effective
informatization depends on continuous teacher development
and purposeful instructional design rather than on technology
acquisition alone.

The teaching-resource library can support this development
by providing reusable materials, practical cases, assessments,
simulations, and opportunities for pre-class, in-class, and post-
class learning. However, the quality, accessibility, currency,
and instructional relevance of these resources should be evalu-
ated systematically. Future institutional evaluation should also
examine whether resource-library use is associated with stu-
dent engagement, practical competency, course completion,
and learning achievement.

A. Limitations
This study has several limitations. First, the survey was con-
ducted at a single vocational education college, limiting the
generalizability of the findings to other institutions or regions.
Second, the sampling procedure, survey-administration pe-
riod, invitation count, and response rate were not documented.
The representativeness of the 258 respondents therefore can-
not be established.

Third, the complete questionnaire, response-scale defini-
tions, coding direction, reliability statistics, and validity ev-
idence were unavailable. The reported mean scores must
consequently be interpreted cautiously. Fourth, the findings
were based on teachers’ self-reports and were not verified
through classroom observation, practical competency testing,
platform-usage records, or student outcomes.

Fifth, the analysis was descriptive and did not include
confidence intervals, inferential comparisons, regression anal-
ysis, or controls for potentially relevant characteristics such
as age, teaching experience, academic discipline, and prior
technology training. Finally, the study did not directly mea-
sure whether the proposed instructional framework improved
teaching quality, student engagement, vocational compe-
tencies, or employment-related outcomes. These limitations
should be considered when interpreting the conclusions.

VI. Conclusion
Information technology-enhanced vocational education re-
quires more than the availability of computers, multimedia
equipment, online platforms, and digital resources. Its effec-
tive implementation depends on student-centered instructional
design, clearly defined learning objectives, authentic occupa-
tional situations, appropriate digital materials, collaborative
learning, systematic evaluation, and continuous teacher devel-
opment.

The descriptive survey of 258 full-time teachers indicates
generally favorable attitudes toward information technology-
enhanced teaching and widespread self-reported ability to

use multimedia classrooms. Teachers reported comparatively
greater familiarity with commonly used word-processing and
communication applications than with specialized animation,
image-processing, and audio-visual production tools. Online
technology was used most frequently to distribute learning
resources and notices, while online testing was less common.
Recognition and use of virtual-simulation technology were
comparatively mixed.

These findings identify areas in which institutional support
and professional development may be strengthened. Training
should connect technical skills with pedagogical objectives
and vocational content, consistent with the SQD and TPACK
frameworks. Particular attention may be directed toward spe-
cialized media-production tools, virtual simulations, interac-
tive online activities, and digitally supported assessment.

The findings do not demonstrate that information technol-
ogy independently improves teaching quality or student per-
formance. Such conclusions would require validated instru-
ments, comparative or longitudinal designs, and direct mea-
sures of educational outcomes. Subject to these limitations,
the study provides a descriptive foundation for improving
information technology-supported instructional design and
teacher development in vocational education.
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