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Abstract

Education Technology is an emerging discipline that combines contemporary education
science and information technology science. The major setting and discipline construction of
educational technology abroad focus on design. The training of talents aims to improve the
design ability of students, and the training of professional talents is highly cross-cutting and
attaches great importance to practice. Therefore, few colleges and universities set up
undergraduate majors, and most schools focus on training masters and doctoral talents. This
article takes Florida State University and Carnegie Mellon University as examples
respectively expounds two types of typical educational technology talent training cases,
analyzes the status quo of international educational technology disciplines and majors, and
helps to contribute to the new era of Japanese educational technology disciplines and majors.
The development of education technology provides a reference for reference, to promote the
sustainable development of educational technology professionals in colleges and universities.
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1. Introduction

Educational technology is an emerging discipline that combines contemporary education
science and information technology science. In the late 20th century, with the development of
modern science and technology, modern technologies such as slideshows, projection, film,
sound recording, video recording, radio, and television were widely used in education,
expanding the scope of education and teaching activities, and improving efficiency and
quality [1]. In the 21st century, the rapid development of a new generation of information
technology has not only triggered new educational technology innovations but has also
pushed educational reforms to unprecedented new heights. At present, information
technology has entered a period of rapid development of the "Internet" and "artificial
intelligence”, and the industrial 4.0 era marked by the application of digital, networked, and
intelligent technologies is coming. It has provided powerful technological empowerment for
the development of educational technology, mobile learning, and personalized learning have
developed rapidly, and smart education has also begun to take shape. For this reason,
countries all over the world have formulated guiding policy documents to promote the
application of educational technology in the new era. For example, in the National Education
Technology Plan issued by the Office of Educational Technology of the U.S. Department of
Education in 2017, it was mentioned that educational technology talents need to improve their
digital literacy, and use innovative and integrated technological means and learning science to

Avrticle history:
Received (November 10, 2019), Review Result (December 28, 2019), Accepted (March 25, 2020)

Print ISSN: 2207-5380, elSSN: 2207-290X AJEMR
Copyright © 2020 Global Vision Press (GV Press)



The Significance of Preplanning and Faculty Engagement in Curriculum Change

create more equal, open and diverse Future oriented learning ecology [2]. The European
Council launched the "Digital Education Action Plan 2021-2027" in 2020, emphasizing the
trend of digital education transformation and the importance of training professionals to use
digital technology to promote the sustainable development of school education and teacher
careers [3]. In 2018, the Ministry of Education of China issued the “Education
Informatization 2.0 Action Plan”, “Notice on Launching Pilot Work for the Construction of
Artificial Intelligence to Boost the Team of Teachers”, etc., and pointed out that it is
necessary to make full use of the reform of new technologies such as informatization and
artificial intelligence, and actively Carry out the construction of intelligent education in the
new era and innovate the mode of talent training [4][5]. Correspondingly, the training of
educational technology professionals should also continue to move forward with the progress
of the times. In this context, understanding the current situation of foreign education
technology professional talent training and the trend of discipline development will help us
clarify the prospects of discipline development and clear the path of talent training, and
provide a reference for the discipline and professional development of Japanese educational
technology in the new era.

2. The current situation of foreign education technology professional talent
training

2.1. Basic characteristics of training objectives: heavy design, strong application

Educational technology in foreign countries originated from a series of studies on
behaviourism by psychologists in the early 20th century, as well as empirical studies on the
impact of audio-visual technology on learning. Take the United States as an example. During
the Second World War, the audio-visual technology at that time greatly accelerated the
training of soldiers and effectively improved learning efficiency [6]. Educational technology
entered a period of rapid development for the first time because the industry has aimed at
promoting learning and improving performance through the design and use of technology in
its early development. Therefore, for a long time, the overall training goal of foreign
educational technology talents is to cultivate a series of talents with teaching design ability.

With the advent of the information age, the field of foreign education technology has
carried out an in-depth exploration of various technologies, and the goal of talent training has
gradually begun to pay attention to the design of digital teaching and the design and
development of digital learning resources and their management capabilities. Due to the
interdisciplinary nature of educational technology disciplines, there is no unified name for
related majors abroad. Some schools focus on teaching system design (such as Indiana
University, Florida State University, etc.). Some schools emphasize learning technology
(Stanford University, University of Georgia, etc.). Others emphasize information and
communication technology (such as the University of Kentucky, etc.).

Due to the richness and maturity of the educational information industry chain, foreign
educational technology talents are often not confined to the school education environment. In
addition to the common undergraduate-Master-Doctor of Philosophy (Ph.D.), many
universities in the world have opened Non-degree Seeking Programs for the public and
pedagogy for education practitioners Doctoral Degree (Ed.D.). These two types of projects
have lower demand for educational theories and research capabilities and pay more attention
to the practice of teaching design in specific contexts, as well as the management and
evaluation of the information education environment. The goal of talent training also focuses
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on improving students in different learning situations under the learning design ability [7].
Generally speaking, due to the differences in historical factors, social structure, and talent
demand, the talent training objectives of foreign education technology disciplines present the
characteristics of heavy design and strong application.

2.2. The basic characteristics of the training model: multi-dimensional, three-
dimensional

With the continuous development of majors, the training of foreign educational technology
talents has formed a system of "undergraduate-master-doctoral” three-level professional
education, supplemented by continuing education represented by non-degree courses or
training programs. Generally speaking, there are relatively few undergraduate majors, and
emphasis is placed on cultivating students' application and practical ability to teach
technology and improving students' information literacy. Subject talent training focuses on
master's and doctoral talents, to improve teaching and performance, and enhancing students'
design capabilities. Non-degree continuing education is blooming, focusing on design and
problem-solving skills in specific learning situations such as online teaching and performance
technology.

Take educational technology and related majors in North America as an example.
Educational technology majors are rarely offered at the undergraduate level, and they are
often combined with a specific subject, focusing on technology development and application.
For example, the human-oriented design and development program offered by Pennsylvania
State University in the United States is a combination of educational technology and human
computer interaction. The purpose is to help students learn how to use technology, design and
develop effective teaching or non-teaching products to improve learning efficiency [8].
Although much educational technology and related majors do not establish an undergraduate
degree, most of them have undertaken the teaching task of information technology for
undergraduates in education. Take the United States as an example. Almost all states have
regulations and requirements related to information literacy for teacher education and teacher
qualifications. Almost all colleges and universities offering education majors provide courses
such as modern education technology or introduction to education technology for the majority
of undergraduates from the Department of Educational Technology or related disciplines [9].

Based on the practice-oriented attribute, the core of education technology and related
professional graduate education is to cultivate students' ability to use design including
technical means to solve teaching or non-teaching problems in specific situations. The
American Educational Research Association divides the ability into four dimensions: (1) the
theoretical application ability of instructional design models and processes; (2) the ability of
teaching strategy selection and design; (3) the ability of analysis and evaluation; (4) the
ability of management. The master's degree of the Department of Instructional Design and
Learning Systems of Florida State University further expands these four dimensions into
seven small dimensions: (1) design ability; (2) technology and media ability; (3) analytical
ability; (4) Evaluation and research ability; (5) communication ability; (6) management
ability and; (7) social and interpersonal cooperation ability as shown in [Figure 1], curriculum
and practical training also correspond to it. The assessment of graduate students is also
ability-oriented rather than knowledge-oriented. For example, the school's graduate
assessment does not require thesis defense, but adopts a portfolio assessment, requiring
students to provide visual results completed in the course of study, and converting summative
evaluation into formative evaluation [10].
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Figure 1. Core competencies of educational technology disciplines

Educational technology and related professional doctoral education are generally divided
into two categories: Doctor of Philosophy (Ph.D.) and Doctor of Education (Ed.D.). The
Ph.D. degree aims to cultivate the research ability of students so that the doctoral students can
identify, revise and develop a certain teaching design theory. Can produce original empirical
research under the background of existing theories and research, and can guide teaching
design practice. The Doctor of Education degree is aimed at professional practitioners,
focusing on both theory and practice, focusing on cultivating students' solid theoretical
foundation and research and analysis methods, and exploring effective techniques and
strategies through practical activities. Doctoral education often only has specific learning
requirements for core courses. On this basis, develop personal professional interests, and
require doctoral students to undertake a certain degree of inter-professional course study and
conduct independent research. Both types of degrees require students to explore and research
teaching practice in an empirical way on a solid theoretical basis, which is also considered a
high-level teaching design ability [11].

A considerable number of non-degree vocational certificate programs have also been
opened for foreign education technology majors, such as the teaching system technical
vocational certificate program, and the learning science, media, and technology vocational
certificate program established by Indiana University [12]. The integrated education
technology vocational certificate program, the online teaching and learning vocational
certificate program for primary and secondary schools, the online learning design vocational
certificate program, etc. established by Pennsylvania State University [13]. The audience for
non-degree programs is usually divided into two categories: one is for current students to
enrich personal learning interests and develop professional expertise. The second category is
in-service personnel. While helping career development through learning, it also provides
useful attempts and possibilities for continuing education or further studies. Such non-degree
programs usually have a clear teaching focus and the curriculum design is mostly developed
around a clear theme, aiming to provide further professional improvement and development.

2.3. The scale of faculty and employment status of talent training

In the Educational Technology Science Yearbook released by AECT in 2019, a total of
160 well-known universities in the world that offer educational technology majors are
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included. Although the list depends on the self-declaration of various colleges and
universities and is not complete, the approximate scale of foreign talent training can be
glimpsed from the data [14]. First of all, the institutions included are mainly in North
America, with 140 in the United States and 6 in Canada. In addition, there are a total of 10 in
Europe and 4 in Asia as shown in [Figure 2]. North America's educational technology
discipline was built early, large-scaled, and mature, and has great reference value. Therefore,
most of the cases in this article are from North America.

Asia
European [l

Canada [

The United States

0 20 40 60 80 100 120 140 160

Figure 2. Some colleges and universities that offer educational technology majors included in the 2019
AECT educational technology science yearbook

In terms of the scale of departments, the faculty of most colleges and universities is not
huge, only 7 colleges have more than 20 full-time faculty members, and the median number
of fulltime faculty members is 6. Among them, the United States' full-time faculty is the
largest, with a total of 38 people. The University of North Carolina has 31 full-time faculty
members. In addition, each department generally employs a small number of part-time faculty
members (such as visiting professors). Part-time faculty members are generally responsible
for teaching and not participating in the management of the department. The median number
of part-time faculty employed in 160 colleges and universities is 4.

The employment scope of foreign education technology professionals is very broad, which
can be roughly divided into design and development (school education curriculum
developers, digital media resource developers), teaching design (school education teaching
designers, school administrators, distance education design Personnel, corporate or
government training designers, military training designers), training consulting management
(corporate trainers, distance education teaching assistants, training consultants, corporate
training department managers), academic research (teaching posts in universities,
Practitioners from other research institutions). Graduates have more diversified employment
directions, and they are widely employed in companies, government departments, the military
or non-profit organizations, and are not limited to the education industry. From the
perspective of job responsibilities, most of them focus on teaching and human performance to
carry out problem-solving and design work [15]. In recent years, the employment scale of
education technology professionals has grown rapidly. According to the data of the U.S.
Labor Office, from 2016 to 2026, the average job demand in the U.S. society will only
increase by 7%, while the demand for education technology jobs will increase by 11%. The
demand for training design jobs will increase by 9% [16].
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Undergraduate professionals are mainly engaged in development and design work. From
the perspective of talent recruitment information, relevant positions pay more attention to the
applicant's ability to develop digital resources and media resources, while also emphasizing
the candidate's interdisciplinary professional background. Taking the United States as an
example, in addition to the requirements of instructional design ability, recruiters pay more
attention to the plasticity of talents, and hope that job seekers can obtain a second degree in
education technology [17]. Due to their educational background, some undergraduate
education technology graduates tend to find jobs such as frontline teachers, technical
specialists, or librarians in the school.

The employment scope of postgraduate professionals is relatively wide and there are more
job responsibilities. In schools, they usually preside over the design and development of
courses and curriculum resources, organize the teaching of design technology integration,
organize and design student evaluation, and curriculum quality assessment. In a corporate,
government, or military environment, graduate professionals usually participate in the
development, organization, and design of training courses, select effective technical resources
to improve learning efficiency, organize and design performance evaluations, or develop
change management plans to help create a learning organization. Another type of graduate
professional talent will work for independent instructional design consulting companies,
which are good at dealing with instructional design and development in multiple
environments, usually aiming at the needs of customers, designing and developing teaching or
non-teaching methods to promote learning, improve performance.

The employment of Ph.D. professionals is relatively concentrated. Most Ph.D. graduates
work in universities and continue to engage in research and teaching, and some work in
educational information functions of universities (such as network centers, distance education
centers, teaching quality management departments, etc.). A small number of graduates work
in industrial companies, usually serving as teaching design or training design expert
consultants. As far as Ph.D. in education is concerned, since most students are not full-time
students, they usually return to their original industry to play their knowledge after
graduation.

2.4. The focus of subject talent training

In the digital age, the requirements for information literacy of educators are constantly
increasing. Each state in the United States has issued requirements and norms for teacher
information literacy. For example, in California, in addition to the requirements for an
undergraduate education diploma, it is also necessary to pass an educational technology
foundation test to obtain a teaching qualification. In addition to examining the basic
operations of computers, it also examines the application capabilities of computer-assisted
teaching [18]. Educational technology majors undertake the responsibility of improving the
information literacy of education majors, such as the introduction of educational technology
courses that are unified throughout Florida [19], and the information literacy courses of
Albany University in New York [20]. This type, of course, can also be used as an elective
course for general undergraduates' technical literacy.

In recent years, foreign education technology majors have begun to pay more attention to
the cultivation of practical development capabilities and analytical evaluation capabilities for
graduate students and above. For example, of the 30 credits required for a master's degree at
Pennsylvania State University, 9 credits involve the development of digital media and
learning resources. Upon graduation, students are required to submit a series of visual
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learning achievement portfolios including courses and systems designed and developed by the
students themselves in the form of personal websites [13].

In recent years, foreign countries have attached great importance to continuing education
and training for in-service personnel. On the one hand, in-service personnel are encouraged to
charge through non-degree vocational certificate programs. On the other hand, employees are
also encouraged to study part-time online postgraduate or Ph.D. in education. This kind of
degree program or course program is mainly carried out in the form of online learning,
supplemented by appropriate offline activities, such as the newly added Master of Education
(M.Ed.) degree at the University of Calgary, which is mainly taught, and all courses are Can
be done online. There is also a new doctorate in education. Except for a small amount of face-
toface instruction, the rest of the courses can be completed online. These two types of
professional degrees are open to frontline teachers, corporate trainers, or managers, to
consolidate theoretical foundations, cultivating design capabilities and improving
professionalism, and enhancing their technical leadership. The total number of graduate
students in the University of Calgary in one year is 250, and about 60% of the students are
masters of education; there are 30 registered doctoral students, of which half are doctors of
education [11]. Educational technology is a cross-discipline, and the basic theory also spans
many disciplines such as pedagogy, psychology, management, and computer science. In
recent years, the education technology major has paid more and more attention to the training
of interdisciplinary talents, which is mainly reflected in the training of graduate students and
doctoral students. In the postgraduate training stage, many core courses involve the basic
theories and practices of other disciplines. For example, Indiana University's Adult Lifelong
Learning Theory and Learning and Cognitive Science focus on the basic knowledge of
pedagogy and psychology. In the elective courses, students are encouraged to take one or two
professional courses such as the foundation of management, psychometrics, or linguistics
[12]. The doctoral student training stage pays more attention to interdisciplinary exploration.
For example, obtaining a doctorate from Florida State University requires 58 credits in
addition to writing a graduation thesis. Educational technology professional courses only
account for 15 credits, research methods courses account for 31 credits, of which the
compulsory courses of psychometrics and statistics account for 16 credits. Students also need
to take 12 credits of no major courses, which include psychology, management,
communication, statistics, computer science, etc. [15].

3. Educational technology discipline construction and talent training

Many foreign universities and colleges have opened educational technology subjects, but
there is no unified standard and plan. Therefore, each has its characteristics and differences in
discipline construction and talent training. Generally speaking, some colleges and universities
have a relatively deep background in teaching design and tend to "talk about technology
based on education." Other colleges and universities with a relatively good technical
background have also emerged in recent years, tending to “talk about education based on
technology.” This article summarizes the two types of representative foreign colleges and
universities from the aspects of talent training goal, system, and scale.

3.1. Departments focusing on teaching system design

Educational technology disciplines in the first category of colleges and universities usually
take a long time to establish and develop more maturely. Generally, masters and doctoral
degrees can be awarded, and more face-to-face and online courses are offered. The direction
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of talent training centers on traditional teaching design, focusing on cultivating students'
analytical and design abilities, while relatively speaking, students' ability to develop and use
technological means is relatively lacking. Master graduates generally serve as training
designers or teaching designers in companies or universities. Ph.D. graduates are generally
engaged in research work in colleges and universities. More typical such institutions include
Florida State University, Indiana University, University of Arizona, Syracuse University,
University of Georgia, Pennsylvania State University, etc. The following takes Florida State
University as an example to analyze in detail the typical professional talent training goals,
talent training system settings, training content, and evaluation methods of this type of
college. The status of other representative institutions of the same type is shown in [Table 1].

Table 1. Overview of talent training in other similar universities

Colleges

Training objectives

Degree system

Course and credit requirements

Graduation assessment

Pennsylvania
State
University

Cultivate students'
ability to use
educational
technology theories
and frameworks in
practice to design
effective learning
environments and
learning activities

Master of
Science

Master of
Education

Doctor of
Education

Master of Science: (1) 21 credits
of basic theory and practice
courses in Educational
Technology; (2) 6 credits of
research and research courses.
Master of Education: (1) 30
credits Basic Theory and
Practice of Educational
Technology.

Doctor of Philosophy: (1) 24
credits of teaching design
courses; (2) 12 credits of
research and research courses;
(3) 6 credits of statistics courses

Master of Science: Pass
the thesis defense.
Master of Education:
Pass the portfolio
evaluation. Doctor of
Philosophy: (1) Pass the
thesis defense; (2)
Maintain academic
activity for a long time

Indiana
University

Cultivate students'
ability to solve
teaching and human
performance
problems in multiple
environments.
Familiar with all
kinds of educational
technology tools and
systems for analysis,
development, and
evaluation

Master of
Education

Doctor of
Philosophy

Doctor of
Education

Master of Education: (1) 12- 15
credits of basic theory and
practice courses of educational
technology; (2) 12 credits of
development technology courses
or other professional direction
courses. Doctor of Philosophy:
(1) 42 credits of instructional
design courses; ( 2) 9 credits of
research and research courses in
Education: (1) 33 credits of
instructional design courses;
(2) 9 credits of research and
research courses

Master of Education:
Appraisal of Doctor of
Philosophy through
portfolio: (1) Passing
thesis defense; (2)
Maintaining academic
activity for a long time.
Doctor of Education:
Passing graduation
defense

Purdue
University

Train students to
become effective
learning and
environment
designers. Use
modern educational
technology to
promote learning
and improve
performance

Master of
Education

Doctor of
Philosophy

Master of Education: (1) 17
credits of basic theory and
practice courses of educational
technology; (2) 6- 9 credits of
research methods and
development technology
courses; Doctor of Philosophy:
(1) 22 credits of instructional
design courses;

(2) 2 Credits for professional
seminars; (3) 15 credits for
professional interest courses;
(4) 12 credits for research and

Master of Education:
(1) Complete the
internship; (2) Pass the
portfolio assessment.
Doctor of Philosophy:
(1) Pass the graduation
thesis defense; (2) Pass
the portfolio assessment|

research courses
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3.2. Departments focusing on educational technology

The second category is the emerging educational technology majors of colleges and
universities. These types of colleges and universities generally have a strong engineering
background, compared with the traditional education technology majors, pay more attention
to the cultivation of interdisciplinary talents, and focus on cultivating students' design and
development capabilities. Due to the relatively short history of development and the emphasis
on the cultivation of applied talents, such universities generally only grant master's degrees
and do not offer doctoral programs in related majors. The training content of related majors is
also oriented toward application and employment, and at the same time, it pays attention to
cultivating students' ability to develop and use modern educational technology. Graduates
mostly work in universities or enterprises to teach or train product developers or user
experience designers. More typical such institutions include Carnegie Mellon University,
Stanford University, Harvard University, the University of Illinois at Urbana-Champaign, etc.
The following takes Carnegie Mellon University as an example to analyze in detail the typical
professional talent training objectives, talent training system settings, training content, and
evaluation methods of this type of college and university. The status of other representative
institutions of the same type is shown in [Table 2].

(1) Professional talent training in the Department of Educational Technology and Applied
Learning Science of Carnegie Mellon University

Carnegie Mellon University's Master of Educational Technology and Applied Learning
Science is one of the representatives of the emerging education technology major. This major
is opened in the Human-Computer Interaction Institute of the Department of Psychology. The
founders of the institute include experts in the field of human-computer interaction, such as
John Anderson and Kenneth Koedinger.

With a deep background in cognitive science and engineering science, the training goal of
this major is to cultivate student's ability to actively use cognitive science theories and
methods to design and develop teaching activities, data statistics, and analysis capabilities,
and use software engineering technology to develop courses Ability. This major is only
awarded a Master of Science degree, and student employment is mainly for instructional
designers, instructional product developers, user experience designers, human-computer
interaction researchers, etc.

(2) Curriculum system

Students need to complete 6 core courses in about one year, including instructional design
theory, human-computer interaction theory, online teaching development technology, etc.,
and complete 5 elective courses, such as development technology, design technology, and
education technology and learning scientific theories and research methods. After completing
the basic courses, students have two semesters to complete a graduation project for external
customers as a team. Students need to cooperate with customers to design and develop a
prototype or finished product of an educational technology product according to different
needs. The achievements of previous graduation projects include software and hardware
devices that promote online community interaction and group collaboration and a micro-
course software platform that integrates education data mining and learning analysis
technologies.
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Table 2. Overview of talent training in relevant universities

Colleges and . - Course and credit Graduation
L9 Training objectives  |Degree system f
universities requirements assessment
(1) 15 credits of the basic
Cultivate professional theory of educational
practitioners to design and technology and basic theory! Pass portfolio
evaluate effective, of educational assessment. The
evidence-based learning psychology (2) 3 credits of content of the
environments, learning research and research  |portfolio includes the
Stanford Master of . -
o products, and other - courses (3) 12 credits of main work of the
University . Science .
systems. Actively use educational technology students and a
modern educational seminars (4) a total of 45 |complete instructional
technology applications in credits of courses must be | design document and
multiple situations at the completed, encouraged design prototype
same time Cross-professional
elective
Train students to face a Complete a
wide range of problems (1) 10 credits of basic | 9draduation project
and explore the . based on empirical
O . theory and practice : -
connections in technical £ educational research (instructional
. design, digital media courses of educationa technology or media
Columbia Lo ! technology (2) at least 6 N
. . cultural situations, social |Master of Arts - - . | design, integrated
University . . . credits of elective courses in
interaction, and learning. the School of Education or technology
Use cognition and the School of curriculum design, or
instructional design - case study of the
- - Communication -
theories to solve various progress of learning
problems in practice technology)
4. Conclusion

After a long period of development, foreign educational technology has gradually formed a
relatively distinctive curriculum feature and mature talent training model, and the
development direction of the two branches of "focusing on teaching system design" and
"focusing on educational technology means" has also been gradually developed. Clarity gives
new connotations to educational technology. First of all, the major setting and discipline
construction of educational technology abroad focus on design, and the training of talents
aims to improve students' design ability. This design ability includes analytical ability in a
complex environment, research-based research ability, design ability to face diversified
learners, creative ability according to local conditions, comprehensive and systematic
evaluation ability, etc., and so on. Just like the English name Instructional Systems Design of
many foreign educational technology departments, the core of foreign educational technology
majors is not technology, but the ability to design systems. Professionals who grow up under
this system can become problem solvers rather than pure technology users. Secondly, the
training of scientific professionals in educational technology abroad is highly cross-cutting
and attaches great importance to practice. Due to its highly intersecting nature, the training of
professional talents requires students to have a certain practical background and clear career
development goals. Therefore, few colleges have set up undergraduate majors, and most
schools focus on training masters and doctoral talents. Third, the development of educational
technology disciplines and professional construction abroad, because of historical factors,
appears to be blossoming. Although they lack a unified pace, they often reach the same goal
by different paths. On the one hand, some academies pay more attention to instructional
design and educational theory, and on the other hand, there are academies that pay more
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attention to technology development and application. The theoretical background and
professional development history of the two are different.

Discipline and professional construction must have localized actions, but also an
international perspective. This research analyzes the current status of international
educational technology disciplines and majors and helps to provide references for the
development of educational technology disciplines and majors in Japan in the new era,
thereby promoting the sustainable development of educational technology professionals in
colleges and universities.
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