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This study investigates the instructional effectiveness of multimedia audio and video
integrated pre-service education. In addition, the effects of pre-service education on
organizational identification and self-efficacy promotion are discussed. The participants
of the study consist of 264 supervisors and employees in the high-tech industry.
The results revealed statistically significant positive effects of pre-service education
on employees’ organizational identification and self-efficacy. The effect of employees’
organizational identification on self-efficacy promotion was also significantly positive.
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INTRODUCTION

The quality of human resources is key for an enterprise to gain an advantage in the competition
(Ngoma and Dithan Ntale, 2016). As is the case in investment, enterprises should consider their
benefit in education and training as well. The evaluation of the effectiveness of training programs
is a primary issue. This is because, based on the results of the evaluation, enterprises can invest
more resources to the enhancement of the quality of their workforce to take a step forward in the
competition. In a society with a knowledge-based economy, learning is a source of power for the
continuous progress of individuals, organizations, and society as well as a method of maintaining
the advantage in competition (Onyishi et al., 2015). A company can improve the internal quality of
their workforce and increase its competitiveness through various training programs. In addition
to enhancing employees’ knowledge and skills at work and changing employees’ job attitude,
education and training can be utilized for the future development of individuals and organizations
(Koen et al., 2013). Education and training used to be used for work-related needs or urgently
needed manpower. However, orientation training is now utilized to develop a more positive job
attitude of employees for better work performance. It is broadly utilized in practice.

Traditional face-to-face courses are commonly used for the education and training of internal
employees. Traditional teaching, being restricted to teaching materials, is relatively dull. Traditional
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training programs fall short in arousing learners’ interests.
Modern enterprises should consider the application of multiple
learning methods to satisfy employees’ learning needs and
enhance the effect of learning with the help of multiple learning
styles (Chen and Lim, 2012). Traditional learning styles with
education and training were therefore impacted by the emergence
of e-learning. They changed the nature of training programs
in enterprises. With the popularity of the Internet, multimedia
audio/video integrated learning styles are gradually replacing
training in traditional classrooms. Many enterprises are starting
to implement multimedia information technologies to respond
to market changes rapidly and enhance their competitiveness.
In order to increase employees’ learning efficiency, education
and training has been transferred into multimedia audio/video
environments. In addition to reducing labor costs for enterprises,
employees’ learning is more flexible without the restrictions of
time and place (Sylva et al., 2019).

Steven et al. (2016) indicated that organizations instructing
their employees in professional knowledge through digital
education and training can enhance professionalism and
conformity while facilitating the willingness and integration
of employees. Dechawatanapaisal (2018) also revealed that
many enterprises tended to deliver professional knowledge to
the employees through education and training to enhance
corporate competitiveness and employees’ self-worth. Through
these programs, they indirectly improve their employees’ sense
of identity, cohesion, and connection with the company as well
as enhancing employees’ self-efficacy and effectively improving
their talents. For this reason, traditional orientation training
might not satisfy employees’ needs. An enterprise should design
a new orientation training model to make the employees be
aware of themselves, be able to face challenges, and serve
enthusiastically. In this way, they can further build their
personal value and vision while hitting their targets. It is further
discussed in this study that enhancing employees’ involvement
in work, organizational identification, and satisfaction with
self-efficacy promotion can be achieved through a newer
model of training. Most of the previous research on the
use of multimedia audio/video in education focused on the
discussion of school education (Lohmann and Frederiksen,
2018; Kincey et al., 2019; Matsiola et al., 2019; Mei et al.,
2019; Ocak and Baran, 2019) but rarely discussed education
and training in enterprises. However, research indicated that
employees participating in education and training can improve
in terms of productivity (Becker, 1962; Smith and Kenyon,
2005; Zieba and Zieba, 2014), ability and knowledge (Mann
and Robertson, 1996; Huang, 2001), and self-efficacy (Mann
and Robertson, 1996). Nevertheless, previous literature scarcely
mentioned improving the effectiveness of training styles nor
the enhancement of employees’ job involvement, organizational
commitment, and satisfaction with self-efficacy. The effect of
multimedia audio and video integrated orientation training
on employees’ organizational identification and self-efficacy
promotion was investigated in this study. The results of the
study are expected to help enterprises to practice orientation
training effectively, enhance the internal operation efficiency, and
successfully implement human resource development.

LITERATURE REVIEW AND HYPOTHESIS

Multimedia Audio/Video Teaching
Matsiola et al. (2019) defined multimedia audio/video teaching
as teaching with materials commonly presented with texts
(including printed text or dictated text) and images (containing
illustrations, pictures, photos, maps, animation, or images).
Multimedia audio/video learning referred to learning with texts
and pictures. Multimedia audio/video learning was also called
dual-code learning or dual-channel learning. In other words,
multimedia audio/video presentation referred to messages
being sent via texts and pictures. Multimedia audio/video
teaching message or multimedia teaching presentations
aid learning with the presentation of texts and pictures
(Kincey et al., 2019). Mei et al. (2019) considered multimedia
audio/video integrated teaching as computer multimedia
audio/video or network technology. Such media technology
had the advantages of digitalization, audio/visual sound and
light multiple stimulation, easy access, fast processing, and
convenience in communication. The implementation of
integration meant the integration and application of teaching,
i.e., being used as a teaching tool. Ocak and Baran (2019)
explained that computer multimedia audio/video integrated
teaching did not simply refer to teachers being able to use
computers; it referred to teachers being able to more effectively
achieve the instructional objectives with the help of computers.
Lohmann and Frederiksen (2018) pointed out multimedia
audio/video integrated teaching as the integration of information
technologies into curricula, materials, and instruction in order
to make the information technology become a vital teaching
and learning tool for teachers and students. In addition, the use
of information technology has become a part of daily teaching
activity in classrooms.

Multimedia Audio/Video Teaching Theory
and Application
The information communication model was originally designed
by Shannon and Weaver in 1949–1963 for industrial design.
The application of one-way communication was then applied to
teaching to explain the learning process (Hsu, 1999). Analyses
revealed that, when explaining teaching processes with the
Shannon-Weaver message model, the data of teachers, textbooks,
speeches, music, or graphic images were the message sources,
and each type of data could provide messages in various
fields. However, different types of data sources could affect
communication, i.e., the selection of teaching media (Hsu, 1999).

In the process of the communication model, it is clearly
understood that the “source” is the first element in the
entire communication process; in other words, the source
of the communication message, which can be any persons
or organizations. “Encoding” is the second element of
communication. It is used in the process of changing the
thought, data, or feeling, and is delivered from the source in the
form of various symbols or behaviors understandable by senses.
The message is the third element of the communication model.
“Encoded” messages should be delivered through a selected
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“channel,” which is the fourth element. Various audiovisual
media could be the “channel.” “Decoding” is the fifth element
of the model. When a message is delivered from the channel
to the destination, the recipient has to convert and reverse
such symbols to correctly understand the message content.
The “receiver,” as the sixth element of communication model,
sends another message, after receiving the message. The purpose
of this message is to ensure that the source understands the
communication. It is the feedback mechanism.

Since people have different experiences due to their diverse
educational and cultural backgrounds, effective communication
can be generated in the “mutual experience” between source
and receiver (Chang and Chu, 1998). In education, the
theoretical research and practical application of communication
should not be restricted to the surface message delivery of
language or symbols. It should also contain the meaning of
cultural message, machine message processing interface, human
feeling, message processing in cognitive psychology, as well as
the mutual effects between understanding the meaning and
communication styles.

Teachers use different teaching media to find the clearest and
most ideal communication channel with students. Students, on
the other hand, can clearly understand the course content, and
concept through the delivery of media material information.
The selection of the most appropriate teaching media to
achieve teaching goals is an important direction to follow.
Relatedly, teachers need to understand the properties and
characteristics of various teaching media in order to make
the best of the auxiliary teaching materials and achieve
the learning goals.

Research on Orientation Training and
Organizational Identification
Bi et al. (2019) explained orientation training as reinforcing
employees’ knowledge, skills, and attitude through planned
and systematic instruction. They added that it is the guidance
to enhance work efficiency and ability in the application of
knowledge to daily work. High awareness of organizational
support can promote employees’ positive emotional integration
of the organization and mean they devote their effort toward
organizational profits. Sylva et al. (2019) regarded the
creation of organizational performance through organizational
identification. Employees who are aware of more profits shared
in the organization can reveal organizational identification.
The orientation training, as a way of intangible profit making,
allowed the growth of employees beyond salaries. Employees
who are aware of the gained profits can enable positive
emotional connection with the organization and develop
organizational identification. Georgiou and Nikolaou (2019)
mentioned that the practice of orientation training can
compensate for the gap between business performance and
human resources of enterprises to a large extent. Additionally,
it can improve employees’ lack of ability at work and enhance
their professional knowledge. Furthermore, employees can
explore their potential through orientation training to find the
motivation for self-efficacy promotion and further facilitate

the organizational identification. Accordingly, the following
hypothesis is proposed in this study.

H1: Orientation training has significant positive effects on
organizational identification.

Research on Organizational
Identification and Self-Efficacy
Fox et al. (2018) considered that employees with organizational
identification can be highly motivated at work. They have a
sense of pride and are willing to promote their self-efficacy to
achieve the objectives at work. Kucherov and Manokhina (2017)
stated that enterprises or organizations which are able to practice
effective orientation training can enrich employees’ knowledge
of management and professional technology, change their job
attitude, and enhance organizational identification and loyalty.
These, in turn, enhance the overall organizational performance.
Meanwhile, the practice of employee education and training
was the best way for an enterprise to improve the employees’
job competency, reinforce their production skills, and allow
them to develop competency in the organizational system. As a
result of this, the employees’ self-efficacy is promoted and they
achieve the company-set objectives. Moke et al. (2018) indicated
that training employees through effective orientation training
can enrich employees’ management knowledge and professional
technology, change their job attitude, and cultivate organizational
identification and loyalty to the company. In addition, it enhances
the overall performance of the organization to further develop the
enterprise and acquire corporate competitiveness. Accordingly,
the following hypothesis was proposed in this study.

H2: Organizational identification presents significantly
positive effects on self-efficacy promotion.

Research on Orientation Training and
Self-Efficacy Enhancement
Byun and Ha (2019) mentioned that orientation training, based
on the needs at work or for businesses, aimed to facilitate the
individual skills or knowledge to achieve the preset requirements.
They stated that it is a learning program for employees to
learn work-related knowledge and technology. In addition, they
mentioned that it is related to the ability development to enhance
work performance, and they specifically emphasized the shaping
of skills and methods. In the same vein, Al-Swidi and Yahya
(2017) considered that orientation training aimed to improve
employees’ working ability and to enable their immediate
engagement in the new work environments which included
adapting to new products, working programs, policies, and
standards. In addition to the emphasis on performance, Peeters
et al. (2019) regarded orientation training as the basis of teaching
a certain model since employees naturally tend to perceive that
training as standard. Training in the beginning when a newcomer
is unaware can help employees understand the basic form and
standard model. It emphasized the education and training of
new employees. An enterprise providing more education and
training can help the employees improve their motivation and
self-efficacy to contribute to their understanding and promote
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their performance. According to the above-mentioned literature
the following hypothesis was developed:

H3: Orientation training has significantly positive effects
on self-efficacy promotion.

METHODOLOGY

Conceptual Architecture
Based on the literature on theory and application, the conceptual
framework of this study was drawn (Figure 1).

Operational Definition
Orientation Training
The education and training scale in this study refers to the
one developed by Schmidt (2007). In this scale, the perception
of training, organizational support for training, and satisfaction
with training are included.

Organizational Identification
The organizational identification scale in this study refers to the
definition and scale proposed by Mael and Ashforth (1992).

Self-Efficacy Promotion
The self-efficacy promotion scale in this study is the revised
version of the scale proposed by Renkema et al. (2009). This
scale contained the intention to participate in work-related and
career-related development activities.

Research Object
Sampled Object
The high-tech industry in Hsinchu Science Park was determined
as the sample of this study. The industrial development
in Hsinchu Science Park focuses on the integrated circuit,
computer and peripherals, telecommunications, optoelectronics,
precision machinery, and biotechnology. Since its establishment,
the government has invested large amounts of funds in
the software/hardware construction. It rapidly developed
due to the convenient transportation and nice working
environment as well as nearby academic and research

institutions, such as National Yang Ming Chiao Tung University,
National Tsing Hua University, and Industrial Technology
Research Institute.

Questionnaire Retrieval
Supervisors and employees in high-tech industries were included
in the research sample. The firms were determined with
random sampling from industries in integrated circuit, computer
and peripherals, telecommunications, optoelectronics, precision
machinery, and biotechnology announced by Hsinchu Science
Park. Among the enterprises in the industry, the ones applying
multimedia audio/video integrated orientation training were
randomly selected as the samples. They were distributed 50
copies of the questionnaire each. In total, 300 copies were
distributed. The questionnaire was distributed and collected
on site. A total of 264 valid copies were retrieved, with a
retrieval rate of 88%.

Analysis Method
Regression analysis was used in this study to understand
the relations among orientation training, organizational
identification, and self-efficacy enhancement. Through
regression analysis, the effects of independent variables on
dependent variables as well as independent variables on
intervening variables and dependent variables were tested in
this study. Regression analysis was utilized for the general
understanding of the relationships among major variables of
orientation training, organizational identification, and self-
efficacy enhancement in this study. It was also used with a view
to verify the existence of the effect.

RESULTS

Reliability and Validity Analysis
According to Kaiser (1958), the evaluation standard for
convergent validity should conform to four principles: (1) The
eigenvalue of the extracted factor must be higher than 1; (2)
the measured items in dimensions must be convergent to a
common factor; (3) the factor loadings of the variables must

FIGURE 1 | Conceptual structure.
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be higher than 0.5; and 4. the cumulative variance explained
must achieve 50%.

Gaski and Nevin (1985) indicated that the evaluation
standards for discriminant validity should conform to two
principles: (1) The correlation coefficient of the paired variables
must be significantly smaller than 1, and (2) the correlation
coefficient between any two dimensions must be smaller than
Cronbach’s α of a single dimension.

Orientation Training
Cronbach’s α was used as a test of reliability in this study and was
designed to measure orientation training. Through Cronbach’s α,
the stability and consistency of items in the scale were tested.
After the factor analysis, three factors were extracted. The first
factor, “perception of education” (eigenvalue = 2.332, α = 0.95),
had factor loadings of 0.958, 0.952, 0.950, and 0.771. The second
factor, “support for education” (eigenvalue = 5.349, α = 0.94),
had factor loadings of 0.954, 0.948, 0.947, and 0.754. The
third factor, “satisfaction with education” (eigenvalue = 2.588,
α = 0.94), had factor loadings of 0.964, 0.961, 0.955, and
0.717. The cumulative covariance explained by the three factors
reached 85.578%. According to the results of the analyses,
it can be stated that orientation training showed convergent
validity in this study.

The correlation coefficients of the dimensions of orientation
training were found to be between 0.242 and 0.314. The
correlation coefficient between any two dimensions was
smaller than Cronbach’s α of an individual dimension. The
results indicated that there existed discriminant validity
among dimensions.

Organizational Identification
Cronbach’s α was used to test the reliability of the organizational
identification measurement instrument in this study. It was
used to check the stability and consistency of the items in
the scale. After factor analysis, one factor (eigenvalue = 4.970,
α = 0.96) was extracted, with factor loadings of 0.935, 0.924, 0.906,
0.902, 0.898, and 0.894. The cumulative covariance explained
reached 82.832%, which showed the convergent validity of
organizational identification.

Increasing Self-Efficacy
The consistency of the items developed to measure the self-
efficacy in the scale was tested using Cronbach’s α as a
reliability test. After factor analysis, one factor was extracted
(eigenvalue = 5.434, α = 0.98), and the factor loadings were found
as 0.960, 0.956, 0.956, 0.949, 0.946, and 0.942. The cumulative
covariance explained achieved 90.570%. The results revealed a
convergent validity of self-efficacy.

The Influence of Orientation Training on
Organizational Identification
To test H1, VIF < 10 shows no collinearity. The analysis
results in Table 1 revealed that the perception of education
(Beta = 0.286∗∗∗), support for education (Beta = 0.222∗∗∗), and
satisfaction with education (Beta = 0.162∗∗) showed significant

TABLE 1 | Analysis of the relationship between orientation training and
organizational identification.

Dependent variable → Organizational identification

Independent variable↓

Orientation training Beta P

Perception of education 0.286*** 0.000

Support for education 0.222*** 0.000

Satisfaction with education 0.162** 0.005

F 27.650

Significance 0.000***

R2 0.242

Adjusted R2 0.233

**p < 0.01, ***p < 0.001.
Self-organized in this study.

TABLE 2 | Analysis of orientation training, organizational identification, and
self-efficacy promotion.

Dependent variable → Self-efficacy promotion

Independent variable↓

Orientation training Beta P Beta P

Perception of education 0.382*** 0.000

Support for education 0.206*** 0.000

Satisfaction with education 0.171** 0.002

Organizational identification 0.582*** 0.000

F 41.312 134.079

Significance 0.000*** 0.000***

R2 0.323 0.339

Adjusted R2 0.315 0.336

**p < 0.01, ***p < 0.001.
Self-organized in this study.

effects on organizational identification. Therefore, it can be
concluded that H1 was supported.

The Influence of Orientation Training and
Organizational Identity on Self-Efficacy
Promotion
Correlation Analysis of Orientation Training and
Self-Efficacy Promotion
When testing H3, VIF < 10 showed no collinearity. The analysis
results, which can be seen in Table 2, revealed significant
effects of perception of education (Beta = 0.382∗∗∗), support
for education (Beta = 0.206∗∗∗), and satisfaction with education
(Beta = 0.171∗∗) on self-efficacy promotion. Based on these
results, it can be stated that H3 was supported.

Correlation Analysis of Organizational Identification
and Self-Efficacy Promotion
When testing H2, VIF < 10 showed no collinearity. The analysis
results in Table 2 revealed significant effects of organizational
identification (Beta = 0.582∗∗∗) on promoting self-efficacy.
Therefore, H2 was supported.
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DISCUSSION

Orientation training in high-tech industries can enhance
employees’ organizational identification. High-tech businesses
with orientation training can help their employees develop high
organizational identification. Employees in high-tech industries
receiving more frequent orientation training will have a deeper
understanding of work execution to enhance their organizational
identification. Employees in high-tech industries who identify
themselves as members of the organization and agree with the
organizational mission will regard the success of the organization
as personal success. With stronger organizational identification,
they can promote their self-efficacy more positively which,
in turn, enhances personal performance, and enables them
to achieve the organizational goals. Orientation training can
enhance the willingness of employees’ self-efficacy promotion.
Employees’ self-promotion can be the tool to increase the
organizational value. The development in workplaces can
facilitate organizational effectiveness and help the company to
maintain a competitive advantage, which promotes the outputs
of human resources (attitude, behavior, and human capital),
organizational performance (performance and productivity),
and financial performance (profit and financial indicators)
(Maurer et al., 2003; Tharenou et al., 2007). For this reason,
employees’ self-promotion provides significant contribution
to organizational learning and knowledge-based competition
(Tharenou et al., 2007). Employees positively engaging in
continuous self-promotion to prevent their skills from falling
short remain attractive to employers (Moos, 2009; Mustamin,
2012). It was also understood that understanding the incentives
for self-promotion can help the organizations facilitate self-
promotion. High-tech businesses with orientation training will
have employees who show stronger willingness of self-efficacy
promotion. High-tech businesses should regularly examine
or improve the hardware facilities. Additionally, they should
attempt to apply multimedia audio and video interactive teaching
and materials or some relevant training facilities and teaching
media. In this way, they can stimulate employees’ learning
intention and interests in orientation training and achieve the
objective of orientation training which improves the effectiveness
of orientation training. For instance, the application of audio
and video teaching is to deliver teaching content through
electronic equipment of movies, video files, and recorders.
High-tech businesses should emphasize employee orientation
training as well as listing fixed percentages of expenses in
the budget for purchasing facilities and equipment related
to orientation training. By doing so, they can enhance the
effectiveness of orientation training. Relevant research and
the empirical results of this study discovered that there
was more than one training method able to enhance the
effectiveness of employee orientation training. Simultaneously
using two or more training methods can effectively enhance
employees’ satisfaction with orientation training (Zumrah et al.,
2013; Cao and Hamori, 2016) and their technological ability
(Hollenbeck et al., 2006) which promotes the application
of their knowledge to work (Aarabi et al., 2013). However,
there are certain points to be considered when establishing

orientation training facilities and developing the relevant
curricula. These include the form and content of orientation
training, orientation training skills, selection of lecturers, and
richness of hardware equipment.

THEORETICAL CONTRIBUTIONS OF
THE STUDY

The research results revealed that organizational performance
is created through organizational identification. Employees
in high-tech industries who understand the profits shared in
the organization can develop organizational identification.
Employee orientation training in high-tech industries is worth a
lot to employees; they engage more with their work and acquire
extra benefits beyond the work in the orientation training.
In orientation training, employees in high-tech industries
psychologically feel like a member of the company. This
feeling improves organizational identification. Orientation
training in high-tech industries can boost the employees’
organizational identification and self-efficacy promotion.
Employees who are highly aware of organizational support
can develop positive emotional integration of the organization
and devote effort toward organizational profits. In this case,
the design of employee orientation training in high-tech
industries can be reinforced to promote organizational
identification and self-efficacy. When employees perceive
the effects of their ideas on decision-making, they would
engage more in the work to create maximal profits for the
organization. In addition to the findings in this study, the
employees’ orientation training can also enhance organizational
identification, organizational reputation and characteristics
(Smidts et al., 2001), organization-offered autonomy (Russo,
1998), organizational support (Wiesenfeld et al., 2001),
employees’ psychological ownership (Johnson et al., 2006),
seniority in the organization (Riketta, 2005), and individual-
organization fit (Cable and DeRue, 2002) which can affect
organizational identification. For this reason, managers
should take them into consideration in practical application
to promote organizational identification. According to the
results, the following suggestions are proposed: high-tech
industries should use education and training satisfaction
surveys right after the end of orientation training. Through
these surveys, they can understand the trained employees’
satisfaction with course materials, lecturers, supplementary
materials, and teaching methods. Also, it can help emphasize
the competency reinforcement and growth, review the difference
between the target and the existing knowledge, and fill in
this gap through training and development. Competency is
not the same as expertise (knowledge, technique, capability).
Another benefit of the study is in establishing an effective
internal lecturer training program and system to improve the
lecturers in terms of relevant training and teaching methods,
and train lecturers’ communication skills. With the help of
this program, the internal training and teaching quality in
high-tech industries can be improved. It is also suggested
that high-tech industries can promote competency-based and
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development-oriented performance evaluation systems. As a
result of this, performance management and development
can be recognized as an important reference for human
capital development.

Previous research on multimedia audio- and video-
integrated education focused on verifying the relationship
between learning motivation and learning outcome, while
the effects on organizational identification and self-efficacy
promotion had not been verified. For this reason, this study
brings in new elements to enrich existing theories. Most
current studies on the relevant theories focus on school
education but rarely on business organizations. Therefore, this
study can contribute to the original theories. Moreover, this
study, which targets multimedia audio and video integrated
education, can verify employees’ organizational identification
and self-efficacy promotion. The research results confirmed
the theoretical statement that the original theories are
supported by more empirical results. As for the practical
contribution, the results revealed significant positive effects of
organizational identification on increasing self-efficacy. It means
that multimedia audio/video integrated orientation training can
establish and reinforce employees’ organizational identification
which facilitates employees’ self-efficacy. It also proves that
the practice of multimedia audio/video integrated orientation
training can boost employees’ organizational identification
and self-efficacy in high-tech industries. In addition, it
provides a measurement guideline for high-tech industries by
reinforcing the employees’ organizational identification and
self-efficacy enhancement.
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