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situation of practical knowledge [5].
Although science and technology have made rapid
progress, teaching and learning in the educational field has
not changed at the same pace. There are still many teachers
who do not have the confidence and ability to combine
science and technology with various teaching tools under
different circumstances [6]. Therefore, whether the concept
of TPCK theory exists in teaching practice is still
controversial [7], and the knowledge needed for teaching is
essentially dynamic, not static. In order to understand
whether this new knowledge is applied to teaching,
researchers need to verify it in new and different ways [8].
For decades, classroom observation has been widely
regarded as a tool to improve teachers' teaching efficiency [9].
It may be used for diagnosis, evaluation and consultation, and
is regarded as a traditional tool for teaching development
processes [10]. Thus, an increasing number of studies have
suggested that it is very important to measure the quality of
teachers' classroom practice through classroom observation
for students' learning effectiveness and other key results
(such as cultivating students' social emotional ability) [11].
However, at present, many inspection forms only describe
teaching practice, but do not evaluate whether they are
consistent with specific teaching strategies [12]. Therefore,
designing a classroom observation checklist that can verify
teaching strategies would be helpful to improve the quality of
teaching evaluation. The first step in designing an
observation checklist is to determine the theoretical or
conceptual basis, which can be used as the basis for
understanding, describing and evaluating teachers' practical
results [13].
In the past few decades, people have paid increasing
attention to progress, so they encourage the development of
standardized observation checklists to better understand and
consistently evaluate the teaching practice process [14]-[16].
Related research has called for the development of
standardized checklists to determine which course segment
has the strongest relationship with students' academic
performance in classroom teaching processes such as
management, forms and interactions [17].
At present, the common classroom observation checklists
in Taiwan emphasize the observation and examination of
teaching behavior. In the content of classroom observation,
the theoretical basis and theoretical concepts mentioned are
relatively weak, and many checklists do not mention the
concept of ICT application in the educational field. Therefore,
the development of a classroom observation tool based on the
TPCK framework will help to understand the current
application of educational science and technology and related
theoretical theories in the educational field. In this regard,
this study carried out the development of the classroom
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I. INTRODUCTION
Learning in the 21st century is to acquire skills for the 21st
century, thus involving students' effective use of Information
and Communications Technology (ICT) to participate in
cooperative tasks and solve practical problems [1]. In this
regard, science and technology provide unlimited
possibilities for construction, organization, research,
visualization, communication and cooperation, evaluation,
and all teaching activities [2]. Therefore, teachers must
implement various teaching methods and apply ICT as a
teaching mode to help students cultivate the required 21st
century abilities. The framework of technological
pedagogical content knowledge (TPCK) provides the
theoretical basis for teachers to use ICT in education [3].
TPCK is based on the long-standing pedagogical content
knowledge (PCK) model [2]. Specifically, TPCK divides
teacher knowledge into three main parts [4] under the
interaction of pedagogical knowledge (PK) and content
knowledge (CK). However, TPCK is a dynamic structure, so
researchers use different tools and methods to understand the
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observation checklist in this direction.

II. THEORETICAL BACKGROUND
High-quality teachers should know how to combine
subject content knowledge with educational professional
knowledge, and with teaching strategies of curriculum design,
class management and learning evaluation of various subjects
[18]. To design rich scientific and technological learning
experience for students, teachers need to have effective skills
and knowledge in a scientific and technological teaching
environment [19].
Shulman (1986) proposed the viewpoint of pedagogical
knowledge growth, and argued that pedagogical knowledge
(PK) and content knowledge (CK) interact to produce
pedagogical content knowledge (PCK) [20]. In contrast,
technological pedagogical content knowledge (TPCK) is
teachers’ integrated knowledge of content, teaching methods
and science and technology in specific field courses [21].
With the development of science and technology,
technological knowledge (TK) has been paid increasing
attention. Many educational researchers have realized the
potential of the TPCK framework. Therefore, TPCK has been
regarded as the theoretical basis for developing teachers'
constructive use of science and technology to support
students' learning and understanding [22]. TPCK is thus
regarded as an important theoretical framework in this study.
According to the pillar model of teachers’ ability [23], the
three teaching pillars are described as follows:
PK: Pedagogical knowledge refers to knowledge about
teaching practices, principles and strategies, and methods
needed to manage classrooms [24].
PCK: Teaching content knowledge refers to the knowledge
that can choose the appropriate teaching method for the topic.
It represents the combination of content and teaching
knowledge. It is the knowledge that combines teaching
methods and domain knowledge into the curriculum design
[24].
TPCK: It is the relevant knowledge that integrates science
and technology into teaching methods and content, so that
teachers can develop or introduce appropriate teaching
strategies according to specific situations and improve
students' effective learning [25].
From the perspective of constructivism, knowledge is
constructed by students, not directly granted by teachers.
Therefore, the effective education method should be that
learners learn actively, or have good interaction with teachers
or peers to generate knowledge, instead of absorbing
knowledge passively or learning alone [26]. In the process of
strategy-based teaching, both teachers and students should be
able to construct new knowledge [27]. In addition, cognitive
strategies support the information processing process in the
interaction between learners and learning materials [28], and
the strict teaching content is to let students carry out
cognitive-oriented learning tasks and activities that are highly
related to life [29]. The verification of the cognitive teaching
strategy (PK) should thus be emphasized in classroom
observation activities.
It was pointed out in a previous classroom observation
study that attention should be paid to the classroom
environment and teaching [30]. This is because, when
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teachers and students interact and participate in learning
activities, meaningful learning processes will take place, and
participatory learning processes will increase information
exchange, stimulate interest in learning, and recognize
mutual respect between teachers and students [31]. Therefore,
if teaching lacks situational factors, then the educational
environment will have serious defects [32]. The focus is on
teaching methods, teaching skills, use of teaching aids,
evaluation of students' learning steps, observation of students'
behaviors and expressions, and teacher-student interaction
[33]. It can be seen from the above that the situational
strategy is also an important influencing factor in teaching
activities, and the implementation of this part must also be
discussed in classroom observation activities. Therefore, this
study regarded situational strategy as one of the important
observed constructs.
Teacher competence (Medley, 1982), also known as
teaching professionalism, qualifies teachers for their work
[34]. This checklist is designed based on a pillar model of
teacher competence [35]. Based on the needs of teachers'
teaching tasks (PK, PCK, TPCK), the checklist is used to
check whether teachers can design courses and teaching
plans, formulate teaching strategies (i.e., cognitive strategies,
situational strategies), and implement teaching so as to enable
students to discuss in groups, work in groups, and apply
information technology to classroom practice. After
discussing relevant documents, eight constructs of classroom
observation were analyzed.

III. RESEARCH DESIGN
A. Research Process
In this study, K-12 in-service teachers who had
participated in classroom observation activities in Taipei City
and New Taipei City were invited to fill in the checklist by
purposive sampling. A total of 330 questionnaires were
distributed to the teachers and collected from May 1 to June
30, 2019.
B. Research Subjects
A total of 330 questionnaires were distributed, and 286
were collected, giving a return rate of 86.6%. After removing
65 invalid data, the valid sample number was 221, and the
effective rate of the data was 77.3%. The respondents
comprised 71 male teachers (32.2%), and 150 female
teachers (67.8%); 15 with an associate degree (6.8%), 87
with a bachelor degree (39.4%) and 113 with a master degree
(51.1%), 6 with a PhD degree (2.7%); 93 primary school
teachers (42.1%), 69 junior high school teachers (31.2%),
and 59 senior high school teachers (26.7%), and they had an
average teaching length of 12.64 years (standard deviation of
8.469 years).
C. Measuring Tools
1) Preparation of the checklist
Based on the three-pillar model of teachers’ competence,
the classroom observation checklist developed in this study
was developed from previous studies and related theories.
The checklist was revised by three professors from
education-related institutes and was reviewed by one junior
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high school principal and two senior high school principals in
terms of content validation. There were found rounds of
expert reviews, explained as follows.
The first round of review focused on the design of the
appropriateness and completeness of the constructs and their
items, and put forward suggestions for revision. The second
round of review verified the revision results of the first round,
as well as the rationality of the dimensional attribution of the
topic items and the readability of the text narration of the
topic items, and put forward revision suggestions. The third
round of review examined the readability of the revised topic
and its annotations, and put forward suggestions for revision.
The fourth round of review put forward suggestions for
revision of the text fluency and content typesetting of the
revised topic. Finally, five teachers who had participated in
the classroom observation activities were invited to read the
items of the checklist on a trial basis. In addition to personal
background data, the contents of the checklist also include: (1)
use experience (experienced, inexperienced and uncertain),
and (2) applicability (applicable, inapplicable and uncertain)
for selection and filling. The relevant constructs and items are
described as follows.
2) Pedagogical content knowledge (PCK)
The PCK construct emphasizes the activity design,
learning theory and design activities used by teachers
according to the characteristics of learners for other teachers
to observe. Relevant items are shown in Table I.
Coding
PCK-1

PCK-2
PCK-3
PCK -4
PCK -5
PCK -6
PCK -7
PCK -8
PCK -9
PCK-10
PCK
-11

TCPK-2
TCPK-3

TPCK-5
TPCK-6
TPCK-7

TPCK-8
TPCK-9

Coding
CSL-1

CSL-3
CSL-4
CSL-5

TABLE I: TEACHING PLAN DESIGN ITEM CONTENT
Theme content
This teaching drew on learning theories (such as
situated-oriented and inquiry-oriented) to design the teaching
activities.
The design of the teaching consequences is logical.
The teaching is planned according to students' cognitive style
and ability.
The teaching is designed according to students' learning types
(visual, auditory, tactile, etc.).
The teaching design is school-based.
The teaching design is outcome-based (learning objectives:
memory and understanding).
The teaching design is inquiry-based.
The teaching design is to integrate cross-domain knowledge.
The teaching design is project-based (e.g., How to build a
house).
The teaching design is problem-based (e.g., How to solve the
water leakage in the house).
The teaching design is based on students’ diversified
intelligence levels.

Topic content
Combine search websites (e.g., Google) to provide students
with effective learning.
Use new information technology (e.g., VR, AR) to provide
students with effective learning.
Use the network blended teaching mode (e.g., MOOCs) to
provide students with effective learning.
Use the multi-media to carry out different flipped teaching
(e.g., Front flip and back flip teaching methods) to provide
students with effective learning.
Use digital game devices to provide students with effective
learning.
Use technology to identify students' learning disabilities and
provide scaffolding to improve their learning performance.

4) Cognitive strategies in learning (CSL)
Pedagogical knowledge related to cognitive strategies in
lecturing (CSL) emphasizes that the teacher takes into
account the learners’ cognitive ability or cognitive activities
in the classroom observation activities. The relevant items are
shown in Table III.

CSL-2

CSL-6
CSL-7
CSL-8
CSL-9
CSL-10
CSL-11
CSL-12

TABLE III: CSL CONSTRUCT ITEM CONTENT
Topic content
The content of lessons can be combined with students' daily
life experience.
During the lecture, the vocabulary used can be understood by
the students.
Use superior examples for example-based teaching.
Use inferior examples for example-based teaching.
During the lecture, the teaching method can be adjusted
appropriately to guide students to understand deeply.
Can detect students' cognitive fatigue in class and change
teaching methods.
Provide cognitive scaffold (from simple prompt to in-depth
explanation) for students to effectively learn.
Pay attention to students' cognitive load and adjust the
difficulty of the teaching materials.
Combine different evaluation methods to assess whether
students understand the content of the class.
The teaching is aimed at students' misconceptions and
changes teaching activities.
The teaching has the effect of strengthening working memory.
The teaching used specific sensory images to increase the
effect of cognition.

5) Cognitive strategies for project working (CSP)
Pedagogical knowledge related to cognitive strategies for
group project-working (CSP) focuses on the situation in
which teachers can guide learners to carry out cognitive
learning activities when explaining topics in classroom
observation activities. Relevant items are shown in Table IV.

3) Technological pedagogical content knowledge
(TPCK)
The TPCK construct emphasizes the situation in which
teachers apply educational technology or multimedia in the
teaching field in the activities of classroom observation. The
relevant items are shown in Table II.

Coding
TPCK-1

Coding
TPCK-4

Coding
CSP-1

CSP-2
CSP-3

TABLE II: TPCK CONSTRUCT ITEM CONTENT
Topic content
Use appropriate digital media materials to provide students
with understanding of the teaching content.
Self-made digital media materials provide students with
understanding of the teaching content.
Combine online social media (e.g., YouTube) to provide
students with effective learning.

CSP-4
CSP-5
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TABLE IV: CSP CONSTRUCT ITEM CONTENT
Topic content
Guide students to analyze the similarities, differences and
correlation of information and establish their knowledge
structure.
Guide students to visualize concepts and organize knowledge
into charts.
Based on laws of practice in teaching materials, students can
master knowledge of the "anchoring concept" through repeated
exercises, but they will not study too much.
Guide students' memory skills and make students remember the
learning content efficiently.
Guide students to self-perceive mistakes and to think about
ways to improve (cultivate metacognitive ability).
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6) Cognitive strategies for discussion (CSD)
Pedagogical knowledge related to cognitive strategies for
group discussion (CSD) focuses on checking the cognitive
activities of teachers in teacher-student discussions or peer
discussions of learners during classroom observation
activities. Relevant items are shown in Table V.

Coding
CSD-1
CSD-2
CSD-3
CSD-4
CSD-5
CSD-6
CSD-7

group project-working (ASP) emphasizes that teachers can
induce and inspire learners' positive affective reactions and
promote learners to increase their learning initiative when
explaining topics in the activities of classroom observation
classes. Relevant items are shown in Table VIII.

Coding
ASP-1

TABLE V: CSD CONSTRUCT ITEM CONTENT
Topic content
Guide students to speak with evidence about what their
predecessor said.
Give students the opportunity to think and express themselves
in multiple ways.
Detect students' stereotypes and change their mental model
appropriately.
Guide students to have constructive (positive) critical dialogue.
Guide students to express their ideas in an organized and
hierarchical way.
Guide students to keep their speaking focused on the current
topic.
Guide students not to say the same thing again and again, but to
have new ideas when speaking again.

ASP-2

ASP-3

ASP-4

IV. RESEARCH RESULTS AND DISCUSSION
A. Reliability Analysis of Each Construct
Cronbach’s α is one of the most widely used reliability test
indicators in social science, and is used to prove that the scale
adopted conforms to the research purpose. Scholars generally
agree that the Cronbach's α value must be greater than .70 or
higher, which can be regarded as reaching the acceptable
standard (Taber, 2018) [36]. In this study, the values of each
construct are between .761 and .869, while the value of the
whole checklist is .943. The eight constructs developed in
this study therefore have good reliability.

7) Affective strategies for learners (ASL)
Pedagogical knowledge related to affective strategies in
learning (ASL) focuses on checking the situational teaching
methods adopted by teachers in classroom observation
activities, and on the situation where learners' feelings are
expressed in changing teaching methods. Relevant items are
shown in Table VI.

Coding
ASL-1
ASL-2
ASL-3
ASL-4

TABLE VI: ASL CONSTRUCT ITEM CONTENT
Topic content
Identify students who are anxious in their studies, adjust
teaching methods in time and relax the class climate.
Able to adjust teaching methods in time to maintain students'
interest in the lesson.
Notice absent-minded students and adjust teaching methods.
Notice students who do not understand but pretend to
understand and give opportunities to enhance their
self-confidence (e.g., Non-verbal support).

TABLE IX: RELIABILITY ANALYSIS OF THE CHECKLIST
Construct
α value
Pedagogical content knowledge
.761
Technological pedagogical content knowledge
.813
Cognitive strategies in lecturing
.847
Cognitive strategies for project working
.793
Cognitive strategies for discussion
.856
Affective strategies for learners
.792
Affective strategies in discussion
.869
Affective strategies in project working
.816

8) Affective strategies in discussion (ASD)
Pedagogical knowledge related to affective strategies for
group discussion (ASD) emphasizes that teachers will adopt
corresponding teaching strategies according to the current
situation or the perceived affective performance of students
in teacher-student discussions or peer discussions of learners
in the course of classroom observation activities. Relevant
items are shown in Table VII.

Coding
ASD-1
ASD-2
ASD-3
ASD-4
ASD-5

TABLE VIII: ASP ITEM CONTENTS
Item contents
Guide students to self-regulate their learning and to do
effective previewing before class.
Guide students with negative mentality (e.g., Blaming
themselves or others when they make mistakes) to have
positive thinking.
Notice free-riders in teamwork (those who do not really
participate in learning); give them support and guide their
participation.
Teaching activities are designed with goal achievement of
motivation to stimulate students' active learning attitude.

B. Descriptive Statistics of the Constructs
Among them, TPCK-8 “using digital game media to
provide students with effective learning” has similar results
for teachers with or without teaching experience. Most
teachers think that they lack experience in TPCK-5 “using
new science and technology (such as VR, AR) to provide
students with effective learning,” in TPCK-6 “using network
hybrid teaching modes (such as MOOCs) to provide students
with effective learning,” and in TPCK-9 “using technology to
identify students’ learning obstacles and providing scaffolds
to promote learning.”

TABLE VII: ASD ITEM CONTENT
Item content
Guide students to effectively (not chatting off-topic during the
discussion) have classroom discussions.
Guide students not to talk for too long or just for the sake of
talking.
Guide students who evade speaking to speak confidently.
Guide students who speak to focus on the current topic.
Guide students not to use too many negative emotional words
when speaking.

TABLE X: DESCRIPTIVE ANALYSIS OF TEACHING EXPERIENCE
Coding
With experience (n) Without experience (n) Uncertain (n)
PK-1
194
24
3
PK-2
200
15
6
PK-3
204
13
4
PK-4
147
64
10
PK-5
141
74
6
PK-6
184
29
8
PK-7
184
31
6

9) Affective strategies in project working (ASP)
Pedagogical knowledge related to affective strategies for
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Coding
PK-8
PK-9
PK-10
PK-11
TPCK-1
TCPK-2
TCPK-3
TPCK-4
TPCK-5
TPCK-6
TPCK-7
TPCK-8
TPCK-9
CSL-1
CSL-2
CSL-3
CSL-4
CSL-5
CSL-6
CSL-7
CSL-8
CSL-9
CSL-10
CSL-11
CSL-12
CSP-1
CSP-2
CSP-3
CSP-4
CSP-5
CSD-1
CSD-2
CSD-3
CSD-4
CSD-5
CSD-6
CSD-7
ASL-1
ASL-2
ASL-3
ASL-4
ASD-1
ASD-2
ASD-3
ASD-4
ASD-5
ASP-1
ASP-2
ASP-3
ASP-4

various construct items is different. The analysis results show
that most teachers believe that TPCK-5 "using new science
and technology (e.g. VR, AR) to provide students with
effective learning," TPCK-6 "using the network hybrid
teaching mode (e.g., MOOCs) to provide students with
effective learning" and the other two teaching methods are
not applicable to K-12 classroom observation activities of
education, as shown in Table XI.

With experience (n) Without experience (n) Uncertain (n)
119
93
9
124
89
8
129
84
8
153
61
7
184
32
5
161
57
3
153
61
7
166
48
7
42
174
5
48
169
4
123
91
7
112
103
6
99
117
5
211
6
4
210
6
5
213
4
4
137
79
5
199
14
8
193
22
6
198
17
6
195
19
7
192
24
5
169
44
8
171
43
7
178
40
3
179
34
8
168
46
7
158
55
8
188
26
7
179
36
6
159
56
6
185
27
9
176
38
7
179
35
7
179
36
6
180
33
8
154
58
9
189
24
8
201
14
6
191
23
7
177
39
5
198
17
6
174
40
7
183
33
5
180
34
7
171
25
5
170
45
6
180
33
8
183
32
6
191
23
7

C. Chi-square Analysis of the Constructs
The scoring tools in the observation checklist are used to
evaluate the teaching scope, and include the evaluation of
teaching practice and the definition of scores (such as
presence/absence) (Bell, Dobbelaer, Klette, & Visscher, 2019)
[29]. Therefore, the teaching practice situation can be
analyzed through the course checklist. The Chi-Square test is
a non-parametric tool used to compare the differences in data
of the category constructs (Curtis & Youngquist, 2013) [37].
The statistical results of the Chi-Square test can provide
information on the performance of the research. These rich
details enable researchers to understand the analysis results
and obtain more detailed information from statistics than
many other data (McHugh, 2013) [38]. Therefore, this study
used the chi-square test to analyze whether the applicability
of the teaching activities described by the participants in the
732

TABLE XI: CHI-SQUARE TEST FORM FOR CLASSROOM OBSERVATION
ACTIVITIES
Coding Applicable (n) Not applicable (n) Uncertain (n) p value
PK-1
191
3
27
<.001
PK-2
208
5
8
<.001
PK-3
200
9
12
<.001
PK-4
145
39
37
<.001
PK-5
128
57
36
<.001
PK-6
186
17
18
<.001
PK-7
188
21
12
<.001
PK-8
113
68
41
<.001
PK-9
113
52
56
<.001
PK-10
117
50
54
<.001
PK-11
158
32
31
<.001
TPCK-1
173
30
18
<.001
TCPK-2
158
38
25
<.001
TCPK-3
139
56
26
<.001
TPCK-4
137
52
32
<.001
TPCK-5
37
105
79
<.001
TPCK-6
49
95
77
<.001
TPCK-7
117
39
64
<.001
TPCK-8
107
57
57
<.001
TPCK-9
101
59
61
<.001
CSL-1
200
15
6
<.001
CSL-2
203
14
4
<.001
CSL-3
205
10
6
<.001
CSL-4
126
65
30
<.001
CSL-5
182
25
14
<.001
CSL-6
172
22
27
<.001
CSL-7
180
23
18
<.001
CSL-8
185
20
16
<.001
CSL-9
183
17
21
<.001
CSL-10
166
27
28
<.001
CSL-11
158
22
41
<.001
CSL-12
186
14
21
<.001
CSP-1
178
27
16
<.001
CSP-2
166
30
25
<.001
CSP-3
151
30
40
<.001
CSP-4
170
27
24
<.001
CSP-5
179
21
21
<.001
CSD-1
160
34
27
<.001
CSD-2
186
16
19
<.001
CSD-3
160
15
46
<.001
CSD-4
170
21
30
<.001
CSD-5
175
15
31
<.001
CSD-6
177
25
19
<.001
CSD-7
152
32
37
<.001
ASL-1
189
14
18
<.001
ASL-2
189
16
16
<.001
ASL-3
187
7
27
<.001
ASL-4
166
18
37
<.001
ASD-1
187
13
21
<.001
ASD-2
159
26
36
<.001
ASD-3
177
23
21
<.001
ASD-4
178
20
23
<.001
ASD-5
184
22
15
<.001
ASP-1
160
29
32
<.001
ASP-2
169
21
31
<.001
ASP-3
179
25
17
<.001
ASP-4
179
18
24
<.001

p <.001
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V. DISCUSSION

teachers have teaching literacy can they effectively develop
students' core literacy. Therefore, the meaning of "literacy"
should be used to plan, formulate and implement
literacy-oriented educational objectives, courses, teaching,
learning evaluation and academic guidance [48].
Moreover, it is also pointed out that in terms of curriculum
design, in addition to the professional standards of teachers,
teachers must also conform to the 12-year Basic Education’s
new curriculum concept, quality-oriented teaching
characteristics, and the core competence of teachers,
curriculum learning content, curriculum learning activities
and curriculum assessment so as to bring students a core
literacy-oriented learning process [18]. Therefore, the
checklist developed in this study is helpful for researching
teacher training, or the practical level of teacher professional
development activities of serving teachers.

A. Meaningful Learning for Teaching Professional
Development
Classroom observations can be used for diagnosis,
assessment, and counseling, and can be considered as
traditional tools planned for teaching development [10]. The
first step in designing an observation inspection system is to
determine theoretical or conceptual foundations that will
provide a basis for understanding, describing, and evaluating
teachers' practices [13]. Therefore, based on the TPCK, this
study explored relevant literature, and analyzed that in the
course of teaching practice, teachers should pay attention to
categories such as teaching plan design, science and
technology teaching content knowledge, cognitive strategies
and situational strategies. In the process of developing the
checklist, the eight classroom observation constructs were
further subdivided.
The classroom observation activity is to confirm that ICT
has been integrated into the teaching [39]. This study found
that participants' views on the applicability of TPCK in
classroom observation activities are relatively different. It
was uncertain whether some of the questions apply. This is
similar to the research results of Chai and Koh (2017) using
the TPCK framework. Chai and Koh pointed out that, to a
large extent, teachers still focus on replacing
teacher-centered teaching in ICT integration, rather than
changing teaching methods to support learning in the 21st
century [40]. Moreover, many researchers have pointed out
that it is difficult for teachers to integrate science and
technology into their teaching process [41], resulting in a
large number of research reports showing that the expected
teaching changes from ICT to teacher-led learning to
student-centered learning are still not common in schools
[42], [43].

VI. CONTRIBUTIONS AND FUTURE RESEARCH
With the development of teaching methods and theories, as
well as changing pressures, the types of classroom
observations applied in research should evolve over time [49].
Under the TPCK framework that emphasizes the application
of ICT, this study developed a checklist to observe the design
of teaching plans, knowledge of science and technology
teaching content, cognitive strategies and situational
strategies, which may help to understand the discussion and
application of technology, learning theory and related
strategies in a bid to provide participants with meaningful
classroom observation activities.
As this study focused on the development of the classroom
observation checklist, it emphasized the appropriateness of
the content of the eight-construct observation activities.
Therefore, no further empirical research was performed using
the scale assessment. The Likert scale is a common scoring
format in surveys. Respondents were ranked in 5 or 7 levels
from high quality to low quality [50]. In the follow-up
research, a 5-point scale design method can be used to allow
teachers participating in classroom observation activities to
fill in the "easiness of observation" and "needs of core
literacy-based classroom activities" of the teaching activities
explained through each item so as to understand the actual
situation in the current teaching scene.

B. Meaningful Learning for Development of Academic
Specialty
Teachers' continuous participation in professional learning
activities is very important to improve their knowledge,
teaching and students' learning (Akiba & Liang, 2016) [44].
At present, in large-scale research, there is a lack of
consistent findings to study the relationship between teachers'
knowledge classroom practice [45]. Therefore, in the
curriculum evaluation system, an increasing number of
observational measures (e.g., checklists) are used to ensure
that the observed curriculum activities can fully reflect the
changes in teachers' practice [46].
As the 12-year Basic Education curriculum has been
introduced, efforts should be made to emphasize the
importance of core literacy such as autonomous learning,
communication and interaction, and social participation.
Among them, scientific and technological information and
media literacy in the construct of communication and
interaction advocate that learners should have the ability to
make good use of science and technology and information
media [47]. This study is based on the curriculum checklist
developed according to the TPCK framework, and TPCK's
teaching theory coincides with the teaching concept proposed
in the 12-year Basic Education Curriculum Outline that has
just been implemented. Educators suggest that only when

CONFLICT OF INTEREST
The authors declare no conflict of interest.
AUTHOR CONTRIBUTIONS
First and second author conducted the research and
collected data; third and fourth author analyzed the data; all
authors wrote the paper; all authors had approved the version.
ACKNOWLEDGMENT
This work was financially supported by the “Institute for
Research Excellence in Learning Sciences” of National
Taiwan Normal University (NTNU) from The Featured
Areas Research Center Program within the framework of the
Higher Education Sprout Project by the Ministry of
Education (MOE) in Taiwan.

733

International Journal of Information and Education Technology, Vol. 10, No. 10, October 2020

REFERENCES
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]
[19]
[20]
[21]

[22]

[23]

J. H. L. Koh, C. S. Chai, and W. Y. Lim, “Teacher professional
development for TPACK-21CL: Effects on teacher ICT integration
and student outcomes,” Journal of Educational Computing Research,
vol. 55, no. 2, pp. 172-196, 2017.
J. L. Sickel, “The great media debate and TPACK: A multidisciplinary
examination of the role of technology in teaching and learning,”
Journal of Research on Technology in Education, vol. 51, no. 2, pp.
152-165, 2019.
T. Valtonen, E. Sointu, J. Kukkonen, S. Kontkanen, M. C. Lambert,
and K. Mäkitalo-Siegl, “TPACK updated to measure pre-service
teachers’ twenty-first century skills,” Australasian Journal of
Educational Technology, vol. 33, no. 3, pp. 15-31, 2017.
J. Tondeur, R. Scherer, F. Siddiq, and E. Baran, “Enhancing
pre-service teachers’ technological pedagogical content knowledge
(TPACK): A mixed-method study,” Educational Technology Research
and Development, vol. 68, pp. 319–343, 2020.
T. H. Jen, Y. F. Yeh, Y. S. Hsu, H. K. Wu, and K. M. Chen, “Science
teachers' TPACK-Practical: Standard-setting using an evidence-based
approach,” Computers & Education, vol. 95, pp. 45-62, 2016.
P. Redmond and Y. Peled, “Exploring TPACK among pre‐service
teachers in Australia and Israel,” British Journal of Educational
Technology, vol. 50, no. 4, pp. 2040-2054, 2019.
J. J. Tseng, Y. S. Cheng, and H. N. Yeh, “How pre-service English
teachers enact TPACK in the context of web-conferencing teaching: A
design thinking approach,” Computers & Education, vol. 128, pp.
171-182, 2019.
M. W. Olofson, M. J. Swallow, and M. D. Neumann, “TPACKing: A
constructivist framing of TPACK to analyze teachers' construction of
knowledge,” Computers & Education, vol. 95, pp. 188-201, 2016.
S. F. Lam, “Educators’ opinions on classroom observation as a practice
of staff development and appraisal,” Teaching and Teacher Education,
vol. 17, no. 2, pp. 161-173, 2001.
A. Haep, K. Behnke, and G. Steins, “Classroom observation as an
instrument for school development: School principals’ perspectives on
its relevance and problems,” Studies in Educational Evaluation, vol. 49,
pp. 1-6, 2016.
B. Bruns, L. Costa, and N. Cunha, “Through the looking glass: Can
classroom observation and coaching improve teacher performance in
Brazil?” Economics of Education Review, vol. 64, pp. 214-250, 2018.
M. K. Smith, F. H. Jones, S. L. Gilbert, and C. E. Wieman, “The
classroom observation protocol for undergraduate STEM (COPUS): A
new instrument to characterize university STEM classroom practices,”
CBE—Life Sciences Education, vol. 12, no. 4, pp. 618-627, 2013.
F. Martinez, S. Taut, and K. Schaaf, “Classroom observation for
evaluating and improving teaching: An international perspective,”
Studies in Educational Evaluation, vol. 49, pp. 15-29, 2016.
C. Danielson, Enhancing Professional Practice: A Framework for
Teaching, 2nd ed. Alexandria, VA: Association for Supervision and
Curriculum Development, 2007.
C. Danielson, “Evaluations that help teachers learn,” Educational
Leadership, vol. 68, no. 4, pp. 35-39, 2011.
R. C. Pianta, B. K. Hamre, and J. P. Allen, “Teacher-student
relationships and engagement: Conceptualizing, measuring, and
improving the capacity of classroom interactions,” in Handbook of
Research on Student Engagement, S. L. Christenson, A. L. Reschly,
and C. Wylie, Eds. New York, NY: Springer, 2012, pp. 365-386.
S. E. McKellar, K. S. Cortina, and A. M. Ryan, “Teaching practices
and student engagement in early adolescence: A longitudinal study
using the classroom assessment scoring system,” Teaching and
Teacher Education, vol. 89, p. 102936, 2020.
C. H. Chang, “Cultivating teachers for core competence orientation,”
School Administrators, no. 113, pp. 11-18, 2018.
N. Walser, “Teaching 21st century skills,” Harvard Education Letter,
vol. 24, no. 5, pp. 1-3, 2008.
L. S. Shulman, “Those who understand: Knowledge growth in
teaching,” Educational Researcher, vol. 15, no. 2, pp. 4-14, 1986.
D. A. Schmidt, E. Baran, A. D. Thompson, P. Mishra, M. J. Koehler,
and T. S. Shin, “Technological pedagogical content knowledge
(TPACK) the development and validation of an assessment instrument
for preservice teachers,” Journal of Research on Technology in
Education, vol. 42, no. 2, pp. 123-149, 2009.
A. Tanak, “Designing TPACK-based course for preparing student
teachers to teach science with technological pedagogical content
knowledge,” Kasetsart Journal of Social Sciences, vol. 41 no. 1, 2020.
N. Aceska and D. Nikoloski, “The role of teachers’ competencies in
education for sustainable development,” in Proc. International Balkan
and Near Eastern Social Sciences Conference Series, 2017, pp.
566-578.

734

[24] P. Mishra and M. J. Koehler, “Technological pedagogical content
knowledge: A framework for teacher knowledge,” Teachers College
Record, vol. 108, no. 6, pp. 1017-1054, 2006.
[25] M. J. Koehler, P. Mishra, K. Kereluik, T. S. Shin, and C. R. Graham,
“The technological pedagogical content knowledge framework,” in
Handbook of Research on Educational Communications and
Technology, M. J. Spector, D. M. Merrill, J. Elen, and J. M. Bishop,
Eds. New York, NY: Springer, 2014, pp. 101-111.
[26] B. Perry, “Using photographic images as an interactive online teaching
strategy,” The Internet and Higher Education, vol. 9, no. 3, pp.
229-240, 2006.
[27] K. R. Harris and M. Pressley, “The nature of cognitive strategy
instruction: Interactive strategy construction,” Exceptional Children,
vol. 57, no. 5, pp. 392-404, 1991.
[28] S. Obergriesser and H. Stoeger, “Students’ emotions of enjoyment and
boredom and their use of cognitive learning strategies–How do they
affect one another?” Learning and Instruction, vol. 66, p. 101285,
2020.
[29] C. A. Bell, M. J. Dobbelaer, K. Klette, and A. Visscher, “Qualities of
classroom observation systems,” School Effectiveness and School
Improvement, vol. 30, no. 1, pp. 3-29, 2019.
[30] H. Patrick, P. Mantzicopoulos, and B. F. French, “The predictive
validity of classroom observations: Do teachers’ framework for
teaching scores predict kindergarteners’ achievement and motivation?”
American Educational Research Journal, 2019.
[31] M. Y. Abdullah, N. R. A. Bakar, and M. H. Mahbob, “The dynamics of
student participation in classroom: Observation on level and forms of
participation,” Procedia-Social and Behavioral Sciences, vol. 59, pp.
61-70, 2012.
[32] E. Barendsen and I. Henze, “Relating teacher PCK and teacher practice
using classroom observation,” Research in Science Education, vol. 49,
no. 5, pp. 1141-1175, 2019.
[33] M. Rizvi, “Development of a classroom observation schedule for
measuring the efficacy of a teacher development programme,”
Procedia-Social and Behavioral Sciences, vol. 2, no. 2, pp. 654-660,
2010.
[34] D. Medley, Teacher Competency Testing and the Teacher Educator,
Charlottesville, VA: Association of Teacher Educators, 1982.
[35] B. H. Zhang et al., “TPACK, and non-intellectual factors in sustaining
an iMVT innovation for science learning,” Procedia Social and
Behavioral Sciences, vol. 2011, no. 15, pp. 2142-2147, 2011.
[36] K. S. Taber, “The use of Cronbach’s alpha when developing and
reporting research instruments in science education,” Research in
Science Education, vol. 48, no. 6, pp. 1273-1296, 2018.
[37] K. Curtis and S. T. Youngquist, “Part 21: Categoric analysis: Pearson
chi-square test,” Air Medical Journal, vol. 32, no. 4, pp. 179-180,
2013.
[38] M. L. McHugh, “The chi-square test of independence, Biochemia
Medica: Biochemia Mmedica, vol. 23, no.2, pp. 143-149, 2013.
[39] T. Bielefeldt, “Guidance for technology decisions from classroom
observation,” Journal of Research on Technology in Education, vol. 44,
no. 3, pp. 205-223, 2012.
[40] C. S. Chai and J. H. L., Koh, “Changing teachers’ TPACK and design
beliefs through the Scaffolded TPACK lesson design model
(STLDM),” Learning: Research and Practice, vol. 3, no. 2, pp.
114-129, 2017.
[41] J. Voogt and S. McKenney, “TPACK in teacher education: Are we
preparing teachers to use technology for early literacy?” Technology,
Pedagogy and Education, vol. 26, no. 1, pp. 69-83, 2017.
[42] P. A. Ertmer and A. Ottenbreit-Leftwich, “Removing obstacles to the
pedagogical changes required by Jonassen's vision of authentic
technology-enabled learning,” Computers & Education, vol. 64, pp.
175-182, 2013.
[43] M. Heitink, P. Fisser, L. Verplanken, and J. van Braak, “Eliciting
teachers’ technological pedagogical knowledge,” Australasian Journal
of Educational Technology, vol. 33, no. 3, pp. 96-109, 2017.
[44] M. Akiba and G. Liang, “Effects of teacher professional learning
activities on student achievement growth,” The Journal of Educational
Research, vol. 109, no. 1, pp. 99-110, 2016.
[45] D. C. Berliner, “Educational research: The hardest science of all,”
Educational Researcher, vol. 31, no. 8, pp. 18-20, 2002.
[46] J. N. Mikeska, S. Holtzman, D. F. McCaffrey, S. Liu, and T. Shattuck,
“Using classroom observations to evaluate science teaching:
Implications of lesson sampling for measuring science teaching
effectiveness across lesson types,” Science Education, vol. 103, no. 1,
pp. 123-144, 2019.
[47] Group of core literacy development, curriculum & instruction research
center of national academy for educational research. (2015). Handbook
of
Core
literacy
Development.
[Online].
Available:

International Journal of Information and Education Technology, Vol. 10, No. 10, October 2020
https://ws.moe.edu.tw/001/Upload/23/relfile/8006/51358/9df0910c-56
e0-433a-8f80-05a50efeca72.pdf
[48] C. S. Wu, “Competency-based teacher education: Ideas, challenges
and practices,” School Administrators, vol. 112, pp. 14-27, 2017.
[49] R. C. Pianta and B. K. Hamre, “Conceptualization, measurement, and
improvement of classroom processes: Standardized observation can
leverage capacity,” Educational Researcher, vol. 38, no. 2, pp.
109-119, 2009.
[50] I. E. Allen and C. A. Seaman, “Likert scales and data analyses,”
Quality Progress, vol. 40, no. 7, pp. 64-65, 2007.

Po-Hsi Chen is a professor in Department of
Educational Psychology and Counseling and Institute
for Research Excellence in Learning Sciences,
National Taiwan Normal University.
Dr. Chen serves as a director at Research Center for
Psychological and Educational Testing, National
Taiwan Normal University.
Dr. Chen’s main research interests include
computerized adaptive tests, statistics in psychology
and education, testing and evaluation.

Copyright © 2020 by the authors. This is an open access article distributed
under the Creative Commons Attribution License which permits unrestricted
use, distribution, and reproduction in any medium, provided the original
work is properly cited (CC BY 4.0).

Yu-Ying Yu is a PhD candidate at the Department of
Industrial Education, National Taiwan Normal
University. Ms. Yu serves as a principal at the New
Taipei Municipal Luzhou Junior High School.
Ms. Yu’s main research interests include
counseling, maker education, STEAM education,
technical and vocational education.

Jon-Chao Hong is a chair professor in Department of
Industrial Education and Institute for Research
Excellence in Learning Sciences, National Taiwan
Normal University.
Dr. Hong was granted two “Outstanding Research
Award" given by the Ministry of Science and
Technology in Taiwan.
Dr. Hong’s main research interests include digital
learning, game-based learning, inquiry learning.
Jian-Hong Ye is a PhD candidate at the Department
of Industrial Education, National Taiwan Normal
University. He serves as a research assistant at the
Institute for Research Excellence in Learning
Sciences and Chinese Language and Technology
Center, National Taiwan Normal University.
Mr. Ye’s main research interests include digital
learning, game-based learning, and design education.

735

