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Abstract- Vocational teachers play an essential role in

moving vocational education forward. With the
advancement of technology, the teaching and learning in the
21st-century era become more challenging. This study aims
to promote the vocational pre-service teachers’ teaching skill
and digital literacy; therefore, a TPACK-integrated MIAP
instructional approach was developed. To achieve such
issues, a series of micro-teaching activities were created
accordingly. The pre-service teachers can practice and reach
the goal systematically. Furthermore, a research experiment
has been conducted to investigate the effectiveness of the
novel approach and introduced activities. Based on the
analysis results, it was found that the participants, vocational
pre-service teachers could improve their teaching skill
continuously by following the micro-teaching activities.
Moreover, the teachers can create instructional digital
contents for self-reflection and future students.
Consequently, the findings of this research could be a useful
strategy in assisting teachers to achieve better teaching in
many contexts, not only for their professional development
but also for their students’ learning performance.

I. INTRODUCTION

Teaching in the 21st century is challenging for the
unpredictable changes of technology and information,
leading to daily-life lifestyles (11, (21. Like many levels of
education, vocational education has been affected by the
current generation of learners, known as Gen Z, which
seeks to learn only the interesting topics and issues, and
prefers to learn with technology-supported channel (3).

In the past decade, vocational teachers in Thailand
mostly taught by the conventional approach, which has
been acceptable for times. However, they have faced the

changes among learners’ styles and interests. Therefore,
educating vocational pre-service teachers to tackle these

challenges would be invested by taking such emerging
devices and technologies into account when preparing for
the instruction (41, (5.
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Recently, a  Technological-Pedagogical-Content
Knowledge Approach, TPACK has been introduced as a
teaching framework for 21%.century teachers (61 In the
past, teachers were well equipped with the excellence of
content matter; however, that was not adequate in this era.
The model urges the teacher to be well equipped with
pedagogical skill, and technology literacy [71. Therefore,
the association of these components is essential for quality
teachers in this generation.

With the challenging issues and the acceptable
solution to cope with the vocational education in Thailand,
therefore, this study proposed a TPACK-integrated MIAP

instructional approach, which could be a direction for
practicing vocational pre-service teachers. Moreover,

teaching activities in micro-teaching series have been
developed as a practical guideline for teachers and pre-
service teachers (students) to follow accordingly. By

following the activities in the proposed approach, this
research study emphasizes on the achievements of
teaching performance and the quality of instructional
digital media content from the actual teaching.

II. RELATED STUDIES

A MIAP Instructional Framework
Originated as a model for practical-educational

counterpart training by Wagener in 1975 with the aim of
raising the performance success of the pupils who are to
be taught by the instructors, MIAP was then developed
after a research study at King Mongkut's University of
Technology North Bangkok, Thailand. The teaching
framework was originated with four simple steps for
teachers to practice [8). M-motivation: to motivate learners
with an engaging introduction to the course, I-Information:

to present content knowledge and information to students,
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A-application: to help students to apply the learned
knowledge with meaningful assignmentsitasks, and P-
progress: to assess and reflect the learning progress.

MIAP framework has widely been accepted in a wide
range of applications from typical school contexts,
vocational colleges, to higher education environments.
Many research studies have reported that this framework
could assist novice teachers to give instruction
systematically and professional teachers to serve
advanced learning topics and activities effectively;
besides, it helps their students learn in an appropriate
sequence that makes their learning more meaningfully and
successfully 91-1111.

Therefore, MIAP instructional framework is
considered to be a core strategy in this study as it could be
effective for preparing vocational pre-service teachers.

B TPACK

Emerged for TPACK

framework is ideal for all educators, especially those who
provide knowledge to their learners[71. TPACK consists of

21%century  education,

additional core elements to its Content Knowledge (CK)
excellence. The first element is Technological Knowledge
(TK) for which the teachers should be able to adapt and
apply for their teaching contexts, making their teaching
more powerful and attractive. The second element is
Pedagogical Knowledge (PK) for which the teachers
should critically obtain to be professional teachers. PK
plays an essential role in teaching as a strategy to transfer
content and knowledge to individual students by taking
their differences into account. All elements together
become essential competence for teachers to be immersed
in for future education (6], [12].

In recent years, many researchers have attempted to
investigate the effects of employing TPACK to promote
professional development for a number of teachers
worldwide [13}-{15]. It was found that the teachers can
apply available technology tools to enhance their
instructions and make their students' learning performance
better with greater learning motivation. Moreover, some
teachers can construct contextrelevant technology-
enhanced learning activities, which are even more
powerful for their actual teaching contexts, serving a great
benefit for education. A significant number of the TPACK-
trained teachers can adapt themselves with the right
pedagogy that makes their teaching more successfully far
beyond only the mastery of content knowledge.

Therefore, TPACK model is appropriate for teachers
to be professional with. This study adopts this model as an
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integration to the MIAP framework to create the enhanced
teaching approach for vocational pre-service teachers.

III. DEVELOPMENT OF MICRO-TEACHING SERIES
ON A TPACK-INTEGRATED MIAP INSTRUCTIONAL
APPROACH

A.  Overall Structure
In this study, a novel instructional model has been

developed, hereinafter called A TPACK-integrated MIAP
instructional approach. As presented in Figure 1, the

proposed model mainly integrates the benefits of TPACK
model into MIAP model which expects to help improve
the teaching literacy for preservice teachers in 21%

century.

The proposed model can be achieved with a series of
micro-teaching activities aiming at enhancing teaching

skill and instructional digital content creation skill.
B.  Micro-Teaching Series

There are six main activities in the micro-teaching
series. The detailed explanation for each activity (ACT) s
as follows. Note that relevant technology and digital
tools/materials are employed to strengthen the quality of
teaching.

ACTI: This activity is designed to rehearsal the

teachers to be acquainted with the public stage and
perform good communication with the audience,
specifically students. This covers professional posture and

dressing styles.

ACT?2: This aims to practice clear speaking to the class
in order to transfer the message (content knowledge)
effectively. This may involve intonation, pronunciation
and verbal language. Moreover, writing the course

objective on the blackboard is also practiced in this
activity for the confidence in visualizing text, chart, etc. to

all seats at a distance perfectly.

ACT3: The teachers learn and perform how to
introduce the course effectively. Introductory speech and
engaging media/materials can be implied in this earlier
stage of the teaching. This state determines the success of
the following teaching.

ACT4: Besides mastery in content knowledge, the
strategy to teach is essential, widely known as pedagogy.
Selecting appropriate pedagogical strategy could make the
instruction successful for both teacher and learners. This
activity also covers how to transfer knowledge according
to the selected pedagogy.
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Figure 1. An illustration of overall structure.

ACTS: After complete series of rehearsal, it comes to
the actual teaching based on MIAP. Starting from
motivating students with an engaging introduction,
followed by teaching as the means to transferring
information. Students then are required to apply the
learned knowledge through assigned tasks and activities.
Finally, review and reflect what they have learned,
debriefing is considerable at this point.

ACT6: While performing the teaching, the video
recording is operated for later selfreflection of the
teaching. Moreover, after video editing, the edited video

can be used as an instructional digital content for future
students as well.

All six micro-teaching activities have been cross-

validated for the sequence, logic, and quality of the
practical teaching contexts. This was done by several

experienced vocational in-service teachers, as shown in

Figure 2.

Figure 2. Experienced teachers validating the proposed teaching
activities.
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IV. METHODS

A. Participants

To examine the effectiveness of the proposed
approach, the authors recruited 25 pre-service teachers as
research participants (12 from electrical engineering
program and 13 from computer education program).
B.  Research Instruments

There were two research instruments used in this study.

First, a teaching achievement evaluation form, which
had 17 scoring items assessing the teaching performance
in six aspects, including personality, speech, presentation,
media blackboard usage, and classroom
management. The total score for each activity was ten, and

literacy,

evaluated by the teachers.

Second, an evaluation formto assess the quality of pre-
service teachers created instructional digital media which
had 17 scoring items covering appropriate techniques used
in the media, presentation and transition style and
additional information. The total score of each round as 20,
and evaluated by the teachers.

Both instruments have been examined and validated
by experts for the appropriateness and reliability to use in
this research (IOC ranged from 0.917 to 1.000).

C. Research Design

In this study, the quasi experimental design has been
conducted with one group of participants by random
selection upon availability. All
participants followed the series of teaching stated in the
proposed approach, as shown in Figure 3. In the meantime,

convenience and

their teaching performance was assessed following the
questionnaire items. Moreover, the instructional digital

media recorded during the teaching, as shown in Figure 4,
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was not only to reflect their teaching performance but also
to be examined for its quality and effectiveness.
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Figure 3. Pre-service teachers performing micro-teaching activities.

digital content

V. RESULTS
A. Teaching Achievement
Based on the data collected from the participants
through the evaluation form with maximum score of ten
for each activity (ACT), the authors have found the
increment in teaching performance in all teaching series
activities, as shown in Table L.

TABLE I
Teaching Performance from Micro-Teaching Series

Activity Teaching Performance Score M + SD)
Elec.Eng. Com.Ed. Total
N-12) N-13) N =25
ACTO001 5.10 514 5.08
ACT002 513 544 529
ACTO003 7.02 740 722
ACT004 731 751 742
ACTO005 824 858 842

To better understanding the result, the comparison
charts are presented in Figure 5.

ACT001 ACT002 ACTO003 ACTO004 ACTO00S

-
o

®Elec.Eng. (N=12)
= Com Ed. (N = 13)
= Total (N = 25)

S = N W E LO d® 0

Figure 5. Comparison chart of teaching performance result.
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This result indicated that the pre-service teachers could
help improve the pre-service teachers® teaching skills
continuously upon the micro-teaching series proposed in
the developed approach effectively.

B. Instructional Digital Content Achievement

With two rounds of the creation of instructional digital
content assessed by the teachers through the evaluation
form, the authors have found the improvement of its
quality from both groups of students, as shown in Table IL

TABLE II
Quality of Instructional Digital Content

Round Instructional Digital Content Score M + SD)
Elec.Eng. ComEd. Total

N-12) N-13) (N -25)
First 1433 15.00 14.68
Second 18.67 19.62 19.16

Figure 6 visualizes the instructional digital content
result for better perception of readers.

This result can be implied that the pre-service teachers
could escalate the quality of the created instructional
digital contents, which could be effectively used as self-
teaching reflections and instructional media for future
students.

u First
u Second

N=12

N=13
Com. Ed.

N=25

Elec.Eng. Total

Figure 6. Comparison chart of instructional digital content result.

VI. CONCLUSION AND SUGGESTIONS

A.  Conclusion
This research study developed a teaching approach for

vocational pre-service teachers in Thailand. The approach

integrated the TPACK framework into the conventional
MIAP model to provide the enhanced instructional
strategy for the teachers. In the meantime, a series of

micro-teaching activities were developed accordingly as a
practical guideline to perform effective teaching. Based on
the research findings, the vocational pre-service teachers

improve teaching skills
experiencing a series of introduced micro-teaching

could continuously after

activities. In addition to that, the teacher could create an

instructional digital media content upon their teaching
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topics effectively, which could be used as a selfiteaching
reflection and for future students.
B.  Practical Guideline

This proposed model approach can be applied in
different contexts of vocational pre-service teaching

courses. The guideline for the teachers includes the

reconsideration of some activities depending on the actual
teaching and learning environments, e.g. time, classroom,
infrastructure, resources, etc. In addition, the different
course requirements may affect some activities.
C. Suggestions for Future Study

Based on the research findings, the authors would
suggest conducting further studies as follows. First, the

experiment with the conventional approach could be
challenging to study to investigate the in-depth analysis

and effects of this approach, more participants. Second,
different teaching contexts and different teachers/students

background could be considered as variables that affects
the study. Lastly, it would be possible to develop the

digital tool to record the teaching and learning logs for
improving instruction and even this approach.

ACKNOWLEDGMENT

The authors would like to express sincere gratitude to
all experts and participants from Department of Teacher
Training in Electrical Engineering and Department of
Computer Education, Faculty of Technical Education,
King Mongkut's University of Technology North

Bangkok, Thailand, who not only provided the generous
supports, but also shared valuable comments and
suggestions for improving this study. Additionally, the

authors would convey special thanks to The Graduate
College of King Mongkut's University of Technology

North Bangkok, Thailand for a grant to partially support
this research.

REFERENCES

A. R. Saavedra and V. D. Opfer, “Learning 2l1st-century skills
requires 21st-century teaching,” Phi Delta Kappan, vol. 94, no.
October 2012, pp.8-13, 2015.

P. K O-Connell, “A simplified framework for 21st century leader
development,” Leadership Quarterly, vol. 25, no. 2, pp. 183-203,
2014.

V. Marin Juarros, J. Salinas Ibafiez, and B. de Benito Crosetti,
“Research results of two personal learning environments
experiments in a higher education institution,” Interactive Learning
Environments, vol. 22, no. February 2015, pp.205-220, 2014.

S. Chookaew, C. Wongwatkit, and S. Howimanporn, “A Teachers
Professional Development Approach based on PBL to
Incorporating TPACK Vocational Education and Training in
Thailand with ICT (TVET ),”in The 25th International Conference
on Computers in Education, 2017.

T. Valtonen, S.Hacklin, P. Dillon, M. Vesisenaho, J. Kukkonen, and
A. Hietanen, “Perspectives on personal learning environments held

(1]

(2]

[3]

(4]

ICTechEd5(1-1)P002, Bangkok, Thailand

368

S™INTERNATIONAL CONFERENCE ON TECHNICAL EDUCATION

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

by vocational students,” Computers & Education, vol. 58, no.2, pp.
732-739, Feb.2012.

P. Mishra and M. Koehler, “Technological pedagogical content
knowledge: a framework for teacher knowledge,” The Teachers
College Record, vol. 108, no. 6, pp. 1017-1054, 2006.

P. A. Redmond, “The Handbook of Technological Pedagogical
Content Knowledge (TPCK) for Educators,” Issues in Teacher
Education, vol. 18, no. 2, pp. 117-122, 2009.

W. E. Wagener, Model for Practical-educational Counterpart
Training: Objective Planning and Assessment of Instruction in
Technical Subjects... Bangkok, August, 1975. GTZ, 1975.

H. Wiphasith, R. Narumol, and C. Sumalee, “A Model Developing
e-Learning for M.5 English Language Teaching Using Cooperative
Learning, Scaffolding and MIAP Learning Process (e-CL
ScatMiap),” International Journal of Information and Education
Technology, vol. 5, no.5, pp.377-381, 2015.

N. Tangthong and S. Aktimagool, “The development of MISDOP
instructional package for antenna engineering course,” in 7eaching,
Assessment, and Learning for Engineering (TALE), 2016 IEEE
International Conference on, 2016, pp.381-384.

K. Pongsiri, P. Wannapiroon, P. Nilsook, C.-C. Tsai, N.N.Ramly, L.
K. Yaw, D. Prata, P. Letouze, E. Costa, and M. Prata, “International
Journal of e-Education, e-Business, e-Management and e-Learning.
H. L. Chen, “Internet self-efficacy and behavior in integrating the
internet into instruction: A study of vocational high school teachers
in Taiwan,” in Lecture Notes in Computer Science (ncluding
subseries Lecture Notes in Artificial Intelligence and Lecture Notes
in Bioinformatics), 2009, vol. 5794 LNCS, pp.706-711.

C. Angeli and N. Valanides, “TPCK in Preservice Teacher
Education: Preparing Primary Education Students to Teach with
Technology,” Annual Meeting of the American Educational
Research Association, pp. 1-39, 2008.

E. Maddin, «Using TPCK with digital story storytelling to
investigate contemporary issues in educational technology,”
Journal of Instructional Pedagogies, vol.7, pp.1-12,2011.

D. M. Kadijevich, “TPCK framework: Assessing teachers’
knowledge and designing courses for their professional
development,” British Journal of Educational Technology, vol. 43,
no.1,2012.

DOI:10.14416/c.fte.2017.11.058



