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Abstract: - The task of transferring knowledge to students in educational and training activities lies with the
teacher. This study aims to obtain a validation of Learning Kit for Ethnosciencetech-Oriented Learning Program
Operationalization used to improve the Technological Pedagogical Content Knowledge (TPACK) for teacher
candidates. Validity data were collected from 5 experts using a validation sheet instrument. The results of expert
judgment in this study indicated that the supporting learning kit developed are valid and can be used with minor
revisions. Considering the validation results of all aspects assessed are valid and have good reliability, learning
kit for Ethnosciencetech-Oriented Learning Program Operationalization that have been developed can be used
but need to be revised first by paying attention to notes/comments and suggestions from experts. The
implementation of the use of supporting learning kit in improving Technological Pedagogical Content
Knowledge (TPACK) for Teacher Candidates is expected to be able to improve the Technological Pedagogical

Content Knowledge (TPACK) of teacher candidates
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1 Introduction

At the beginning of its development, teachers
are required to master on subject matter and
pedagogical aspects, but now teachers also have to
keep up with technological developments. Today,
information is changing rapidly. Basically, the task of
transferring knowledge to students in educational and
training activities lies with the teacher. For this
reason, teachers should give the opportunity to their
students to acquire a number of skills they need

throughout their life[1]. So that mastery of
technology is not something that can be negotiated
[2]-11]. For this reason, the integration of material,
pedagogy, and technology are very much needed. In
developed countries, the integration of technology,
pedagogy, and content in the form of Technology,
Pedagogy, and Content Knowledge (TPACK)-based
learning kit pioneered by Misrah as a creative solution
developed in learning is very important [12]. TPACK
is integration between technology, materials, and
pedagogy that interact with each other to produce
Information and Communication Technology-based
learning [13]. Good teaching with technology
requires at least three components of knowledge.
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They are Technological Knowledge (TK), Content
Knowledge (CK), and Pedagogical Knowledge (PK) as
well as the relationship between components [14].

A science that utilizes local culture and wisdom is
called ethnoscience. Along with developments in
education and technology in the twenty-first century,
literacy standards for various subjects or disciplines are
being set. Kress 2003 defines the concept of literacy as”
the ability to effectively use communicative symbols given
meaning by society [15]. The development
Ethnosciencetech-Oriented Learning Programs is carried
out to teach students to be able to improve Technological
Pedagogical Content Knowledge (TPACK) through
Ethnosciencetech-Oriented Learning Program with a
technology-assisted flipped classroom approach in the
form of Ethnosciencetech LMS. Ethnoscience is an
activity of transforming original science which consists of
all knowledge about people's facts derived from hereditary
beliefs and contains myths. the application of science
learning with an ethnoscience approach requires the
teacher's ability to combine original knowledge with
scientific knowledge [16], [17]. TPACK improvement is a
process to acquire the knowledge and skills needed to form
a professional teacher. Consequently, the student who will
be a teacher candidates must be able to design online
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learning kit based on the knowledge gained (including
ethnoscience) by utilizing technology, including
Learning Implementation Plans (RPP), Teaching
Materials, Student Worksheets (LKS), learning
media, and assessment instruments.

Many ethnoscience research that have been
carried out by many researchers. The function of
ethnoscience would ease students to explore the facts
and phenomenon existing in society and be integrated
with scientific knowledge [18]. Based on the facts,
considering teachers are essential in the learning
process, there should be an innovation in the learning
process of the teaching institution. Following the
suggestions of scientific literacy can be increased
through learning chemistry charge ethnoscience [19].
Perwitasari 2016, showed result that learning
application from concept of energy and its
amendments charge ethnoscience fish curing used to
improve the scientific literacy of students [20]. The
learning process also combines community science
and scientific science. They can increase students’
understanding of scientific science concepts and
experience to be more meaningful. Local culture in
learning can improve student science literacy skills
[21]. Students learn more effectively if they utilize the
environment or equipment around them. It can
stimulate their curiosity to do the observations and
trigger them to ask questions so that they can
conclude and gain experience through scientific
processes [22].

But it seems that there are not many ethno-science
studies that have been used to improve the
preparation needs of Technological Pedagogical
Content Knowledge (TPACK) for teacher candidates.
To see the accuracy of the Learning Kit for
Ethnosciencetech-Oriented  Learning ~ Program
Operationalization that was developed to carry out its
functions, expert judgment was carried out by experts
who were capable in their fields. Therefore, this
article will discuss expert judgment on the Learning
Kit for Ethnosciencetech-Oriented Learning Program
Operationalization that will be developed to be valid
for use to increase the TPACK for teacher candidate.
The relationship between components in TPACK is
shown in Figure 1.

Based on Figure 1, the three components of TPACK:
technological knowledge (TK), pedagogical
knowledge (PK), and content knowledge (CK) seem
to intersect with each other. The intersection of the
three is an integral part that describes the relationship
between TK, PK, and CK CK. TPACK was
introduced as a conceptual framework as the basic
knowledge needed to teach more effectively
accompanied by the application of technology [23].
TPACK is a thinking strategy that includes
knowledge of how, where, and what methods are
used based on knowledge strategies that guide
students to accept learning accompanied by the
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application of technology [24].
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Figure 1. The TPACK Framework and its Knowledge
Components[25]

2 Methods

The subject of this study is a learning device for the
operationalization in the Ethnosciencetech-Oriented
Learning Program which was validated by five (5) experts.
The collection of validity data uses an expert validation
sheet that contains the assessment components of the
expert validator which contains the value to be given to the
program that has been developed [20]. The expert
validation sheet consists of several aspects of the
assessment that have been developed by the researcher. To
find out the validator agreement (Expert Judgment), the
validity index proposed by Aiken was used [26]. The
content validity coefficient and the homogeneity
coefficient reliability were proposed by Aiken (1980,
1985), which can be used to measure the validity rating of
each item (V value). Two techniques used in this analysis
are through Aiken's V . content validity coefficient. Aiken
(1985) formulated the Aiken's V formula to calculate the
content-validity coefficient based on the results of the
assessment of the expert panel of n people on an item in
terms of the extent to which the item represents the
construct being measured [27].

The following is the formula for the Aiken index

V= ZS/[n(c - 1]
where:

V is the index of expert agreement regarding the validity
of the item content;

s is the score determined by the expert minus the lowest
score in the category used (s = —1);

r is the expert choice category score

1 is the lowest score in the assessment category;

n is the number of validators,

c is the highest score in the assessment category (score 4).

The criteria for an instrument item are said to be valid
if V number minimum is 0.75 [28]. An item with that
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criteria means that it has good content validity and
supports the overall validity of the instrument content
[29]. Then each component of the learning device is
analyzed and interpreted in a qualitative form. That
component was to determine the validity and
feasibility of the Learning Kit for Ethnosciencetech-
Oriented Learning Program Operationalization
developed. To measure the strength of agreement
between raters, the Intraclass Correlation Coefficient
(1CC) method was used. The assessment is carried out
by several raters, so the meaning of the reliability of
the rating results is more consistent among raters.
Taking into account the guidelines and criteria for the
reliability coefficient provided by the experts, an
instrument is said to be reliable if it has a reliability
coefficient of 0.75.

3 Results and Discussion

Learning kit are produced through the process of
design, construction, and evaluation. At the design
stage, the learning kit were designed. They are include
learning objectives, teaching materials, student
assignment plans, and assessment instruments. The
follow-up to the design stage is the construction stage.
At this stage, the preparation of learning kit was
carried out. The results of the realization stage were
in the form of learning kit for the operationalization
of learning programs, including learning objectives,
teaching materials, student assignment plans, and
assessment instruments. The results of the
construction in the form of learning kit were
submitted to the experts to be validated. The achieved
goal was to obtain validity of learning kit. The results
of expert validation were then analyzed and product
revisions were made based on the results of the
analysis. The validation of Learning Kit for the
operationalization of  Ethnosciencetech-Oriented
Learning Program was carried out through the
assessment of five (5) experts (expert judgment). The
product assessment was carried out by each expert so
that it could be seen whether the product developed
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was valid or not. The collection of validity data used an
expert validation sheet that contained the assessment
components of the expert validator. Validation activities
were performed by competent experts to assess the
learning kit [30].

The expert validation sheet consisted of several
aspects of the assessment that have been developed by the
researcher. It includes the validation sheet for teaching
materials, the student assignment plan validation sheet, the
validation sheet for the observation sheet for the
implementation of the learning program, the RPP
assessment sheet validation sheet, validation sheet for the
TPACK component assessment sheet based on the lesson
plans prepared by students, and validation sheet for
learning practice observation sheets. The validity analysis
was followed by a reliability analysis of the
Ethnosciencetech-Oriented Learning Program which aims
to determine the reliability of the developed learning
program so it can be used. The calculation of the reliability
coe fficient was based on the results of the assessment of
five expert judgment. The aspects of the expert validation
test are presented in tables 1, 2, 3, 4, and 5.

In its development, TPACK has become a framework
that can be used to analyze teacher knowledge related to
technology integration in learning [31]. The learning
process related to educational technology provide the
ability to design, develop, utilize, use, manage, and
evaluate learning using various technologies as processes,
learning kit, and resources in learning. The use of learning
strategies that are part of the lecture is an effort to integrate
the development of TPACK in a lecture related to content.
The selection of the TPACK development method is
tailored to the needs, objectives, and context of each.
TPACK development is usually carried out in a continuous
research and development, starting with measuring
TPACK first, then developing it [32]. TPACK is
considered as a potential framework that can provide new
directions for teachers in solving problems related to
integrating ICT into teaching and learning activities in the
classroom [33].

Table 1. Aspects of Teaching Material Validation Test

No.

Aspects

1 The filling of teaching materials is in accordance with the learning objectives and the

expected competencies.

2 The filling of teaching materials content including TPACK, ethnoscience, and compiling
ethno-science-oriented learning kit within the TPACK framework.

3 Presentation of topics in teaching materials has been arranged coherently and systematically.

4 The presenting topics in the teaching materials already reflect the integration of ethno-science

and technology.

5 The making of guidelines for the use of ethno-science and technology-oriented learning

teaching materials has been conveyed clearly.

6 Completing ethnosciencetech-oriented learning teaching materials can help students
understand and find physics concepts that can be integrated into ethnoscience.

7 Making teaching materials oriented to ethnosciencetech can help the role of lecturers as
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facilitators.
8 The use of ethnosciencetech-oriented lecture teaching materials can help students to develop
TPACK.
9 Making teaching materials oriented to ethnosciencetech can be studied independently by
students.

10 Completing Ethnosciencetech-Oriented Learning Program for teaching materials is able to
stimulate student curiosity to seek more information.

11 Filling in teaching materials can facilitate students to develop Learning Kit for
Operationalization of Ethnosciencetech-Oriented Learning Program within the TPACK
framework.

12 Filling in teaching materials makes it easier for students to understand the conceptual
relationship of content aspects (ethnoscience), pedagogy, and technology.

Table 2. Aspects of Student Assignment Plan Validation Test (RTM)

No. Aspect

1 Assignment of tasks in RTM in accordance with CPMK and expected competencies.

N

Filling in the RTM includes TPACK, ethnoscience, and compiling ethno-science-oriented
learning kit within the TPACK framework.

The assignment of tasks in RTM has been arranged in a coherent and systematic manner.

The assignment of tasks in RTM has reflected the integration of ethno-science and technology.

The description of the assignment in the RTM has been conveyed clearly.

og|b~lw

Giving assignments in RTM can help students understand and find physics/science concepts that
can be integrated into ethnoscience.

~

Giving assignments in RTM can help students to develop TPACK.

8 Giving assignments in RTM can facilitate students to develop ethno-science and technology-
oriented learning kit within the TPACK framework.

9 Givingassignments in RTM makes it easier for students to understand the conceptual relationship
of content aspects (ethnoscience), pedagogy, and technology.

10 Use of RTM with good and correct Indonesian rules, communicative language and easy for
students to understand.

11 The use of RTM as an instrument to measure the achievement of CPMK.

Table 3. Aspects of Validation of the Ethnosciencetech-Oriented or lesson plan Assessment Sheet

No. Aspect

1 Instructions for using the lesson plan assessment sheet are clearly stated.

2 Completeness of the lesson plan assessment sheet (containing lesson plan components, namely
identity, learning objectives, materials, methods, learning activities, learning resources, and
assessments).

3 Compatibility of the lesson plan components with the indicators.

4 The indicators on the lesson plan assessment sheet are clearly described and include ethno-
science-oriented learning steps.

5 Correct use of Indonesian, simple, communicative.

6 The use of sentences that are easy to understand, and do not cause double interpretation.

Table 4. Aspects of Validation Test of TPACK Component Assessment Sheet
Based on the lesson plan Prepared by Students

No. Aspect

1 Instructions for using the assessment sheet are clearly stated

2 The statement item of the assessment sheet includes the TPACK component
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w

Compatibility of TPACK components with categories and indicators

4 The categories and indicators on the assessment sheet are clearly stated and ethno-science and

technology oriented

(¢,

Using correct, simple, communicative Indonesian

6 Using sentences that are easy to understand, and do not cause double interpretation

Table 5. Aspects of Validation Test of Learning Practice Observation Sheets

No. Aspect

1 Instructions for using the observation sheet are clearly stated.

2 The statement item on the observation sheet includes components of teaching skills and

TPACK.

3 The suitability of the components of teaching skills and TPACK with the indicators.

4 The categories and indicators on the assessment sheet are clearly stated and ethno-science and

technology oriented.

5 Correct use of Indonesian language that is simple and communicative.

6 The use of sentences that are easy to understand and not cause double interpretation.

The data obtained from the instrument in the
form of a validation sheet, were analyzed
quantitatively to determine the validity of the
learning kit for the operationalization of the lecture
program. After being analyzed and interpreted
theoretically according to the Aiken V Index, the
lecture program developed is classified into the
valid category (V 0.75) based on the value of the

expert agreement. The assessment is carried out by
several raters, so the meaning of the reliability of the
rating results is more consistent among raters. Taking
into account the guidelines and criteria for the reliability
coefficient provided by the experts, an instrument is
said to be reliable if it has a reliability coefficient of
0.75. The results of expert validation are presented
in tables 6, 7, 8, 9, and 10.

Table 6. The Validation of Teaching Materials Results for Ethnosciencetech-Oriented Learning Program

Validator

NO Rated Ascpect

Vv Note

1 The contents of the teaching materials are in
accordance with the learning objectives and
the expected competencies

1] i v V
4

4 4 4 1,000 Valid

2 The content of teaching materials includes
TPACK, ethnoscience, and compiling
Learning Kit for Ethnosciencetech-Oriented
Learning Program Operationalization within
the TPACK framework

1,000 Valid

3 Presentation of topics in teaching materials
has been arranged coherently and
systematically

1,000 Valid

4 The topics presented in the teaching
materials already reflect the integration of
ethno-science and technology

0,800 Valid

5 Guidelines for the use of Ethnosciencetech-
Oriented Learning materials have been
clearly conveyed

0,800 Valid

6 The content of Ethnosciencetech-Oriented
Learning materials is able to help students
understand and find physics concepts that
can be integrated into ethnoscience

1,000 Valid

7 Ethnosciencetech-Oriented Learning
materials can help the role of lecturers as
facilitators

1,000 Valid

8 The use of Ethnosciencetech-Oriented
Learning materials can help students to
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develop TPACK

Ethnosciencetech-Oriented Learning
materials can be studied independently by
students

0,800

Valid

10

The content of Ethnosciencetech-Oriented
Learning Program is able to stimulate
student curiosity to seek more information

0,800

Valid

11

The content of teaching materials can
facilitate students to develop Learning Kit
for Ethnosciencetech-Oriented Learning
Program Operationalization within the
TPACK framework

1,000

Valid

12

The content of teaching materials makes it
easier for students to understand the

conceptual relationship of content aspects
(ethnoscience), pedagogy, and technology

1,000

Valid

The V Average

Table 7. Student’s Assignment Plan of Ethnosciencetech-Oriented Learning Program

0,933

Valid

No.

Rated Aspect

Validator

v

V

Note

Assignment of tasks in RTM in accordance
with CPMK and expected competencies.

4

N

1,000

Valid

Learning objectives content includes
TPACK, ethnoscience, and compiling
ethnoscience technology-oriented learning
kit within the TPACK framework.

4

1,000

Valid

The assignment of tasks in learning
objectives has been arranged in a coherent
and systematic manner.

0,800

Valid

The assignment of tasks in learning
objectives has reflected the integration of
ethno-science and technology.

0,867

Valid

The description of the assignment in the
learning objectives has been conveyed
clearly.

1,000

Valid

Giving assignments in learning objectives
can help students understand and find
physics/science concepts that can be
integrated into ethnoscience.

1,000

Valid

Giving assignments in learning objectives
can help students to develop TPACK.

1,000

Valid

Giving assignments in learning objectives
can facilitate students to develop Learning
Kit for Ethnosciencetech-Oriented Learning
Program Operationalization within the
TPACK framework.

1,000

Valid

Giving assignments in learning objectives
makes it easier for students to understand
the conceptual relationship of content
aspects. (ethnoscience), pedagogy, and
technology

1,000

Valid

10

Learning objectives uses good and correct
Indonesian rules, communicative language
and easy for students to understand.

1,000

Valid

11

Learning objectives can be used as an
instrument to measure the achievement of

1,000

Valid
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student’s assigenment

The V Average 0,970 Valid

Table 8. Assessment Sheet for Ethnosciencetech-Oriented Learning Program Implementation Plans

Validator
No. Rated Aspect T T V; v \Y Note

1 Instructions for using the Learning 4 4 4 4 4 1,000 Valid
Implementation Plans assessment sheet are
clearly stated.

2 Completeness of the Learning 4 4 4 4 4 1,000 Valid
Implementation Plans assessment sheet
(containing lesson plan components,
namely identity, learning objectives,
materials, methods, learning activities,
learning resources, and assessments).

3 Compatibility of the Learning 4 4 4 4 4 1,000 Valid
Implementation Plans components with the
indicators.

4 The indicators on the Learning 4 4 3 3 3 0,800 Valid

Implementation Plans assessment sheet are
clearly described and include ethno-
science-oriented learning steps.

5 The use of Correct, simple, communicative 4 4 4 4 4 1,000 Valid
Indonesian.
6 The use of sentences that are easy to 4 4 3 3 3 0,800 Valid

understand, and do not cause double
interpretation.

The V Average 0,933 Valid

Table 9. TPACK Component Assessment Sheet Based on Learning Implementation Plans Prepared by Students

No. Rated Aspect Validator \Y/ Note

1 1l v \Y
4 4 4 4 1,000 Valid

N

1 Instructions for using the assessment sheet
are clearly stated.

2 The statement item of the assessment sheet 4 4 4 4 4 1,000 Valid
includes the TPACK component.

3 Compatibility of TPACK components with 4 4 4 3 3 0,867 Valid
categories and indicators.

4 The categories and indicators on the 4 4 3 3 3 0,800 Valid
assessment sheet are clearly stated and
ethno-science and technology oriented.

5 Using correct, simple, communicative 4 4 4 4 4 1,000 Valid
Indonesian.
6 Using sentences that are easy to understand, 4 4 4 4 4 1,000 Valid
and do not cause double interpretation.
The V Average 0,944 Valid

Table 10. Learning Practice Observation Sheet

Validator
No. Rated Aspect I T T v v \Y Note
1 Instructions for using the observation sheet 4 4 4 4 4 1,000 Valid
are clearly stated.
2 The statement item on the observation sheet 4 4 4 4 4 1,000 Valid
includes components of teaching skills and
TPACK.
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3 The suitability of the components of
teaching skills and TPACK with the
indicators.

0,800 Valid

4 The categories and indicators on the
assessment sheet are clearly stated and
ethno-science and technology oriented.

4 3 3 3 0,800 Valid

5 Using correct, simple, communicative
Indonesian.

4 4 4 4 1,000 Valid

6 Using sentences that are easy to understand,
and do not cause double interpretation.

4 4 4 4 1,000 Valid

The V Average 0,933 Valid
Table 11. The Summary of Validity and Reliability Analysis
No. Learning Media V  Validator ICC Reliability

1  Teaching Materials 0,933 Valid 0,773 Reliable
Ethnosciencetech-Oriented Learning
Program to Develop Student TPACK.

2  Student Assignment Plan 0,970 Valid 0,763 Reliable
Ethnosciencetech-Oriented Learning
Program To Develop Student
TPACK.

3 Ethnosciencetech-Oriented Learning 0,933 Valid 0,833 Reliable
Program Assessment Sheet.

4  TPACK Component Assessment 0,944 Valid 0,755 Reliable
Sheet Based on the Learning
Implementation Plans Compiled by
Students.

5 Learning Practice Observation Sheet 0,933 Valid 0,833 Reliable

From the Table 11, it can be seen that each type of
Learning Implementation Plans is categorized as valid.
The calculation of the reliability coefficient based on
the results of the assessment of five experts was also
declared reliable with an ICC of 0.773 for teaching
materials, 0.763 for student assignment plans, 0.833 for
assessment sheets, 0.755 for TPACK component
assessment sheets based on RPP prepared by students,
and obtained 0.833 for the learning practice observation
sheet. According to Koo and Li (2016), the reliability is

included in the good category, meaning that the level of
agreement (reliability) of expert assessment for learning
devices is 0.75. Considering the validation results of all
aspects assessed are valid and have good reliability, the
Learning Kit for Ethnosciencetech-Oriented Learning
Program Operationalization that have been developed
can be used but need to be revised first by paying
attention to notes/comments and suggestions from
experts. The notes/comments given are summarized in
table 12.

Table 12. Summary of Validator Comments

No Learning Media

Validator's Comments

1 Teaching Materials for
Ethnosciencetech-Oriented
Learning Program to Develop
Student TPACK

1. There is a paragraph that only consists of 1 sentence, the
paragraph should have more than one idea, and consists of
several sentences

2. The comparison of the number of pages for the three

Learning Activities is not balanced
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Suggestions for improvement: adding sentences and the
number of pages in the three learning activities are made
proportional

2  Student Assignment Plan (SAP)
Ethnosciencetech-Oriented
Learning Program To Develop

Student TPACK internship

3

There are six Student Assignment Plans from SAP 1 to SAP 6, only
SAP 1-SAP 4 for Intern 3, also SAP 6, but SAP 5 for Intern 2?
Suggestions for improvement: Focus the course on internship 2 or

3 Ethnosciencetech-Oriented
Learning Program
Implementation Plan (RPP)
Assessment Sheet

1. In the attachment of the Learning media section, the
provisions are not clear

2. The scoring guideline on the assessment instrument is not
yet clear, the pass limit is N<70 Enough (what is the
passing grade

Improvement suggestions:
a. The provisions of the designed learning media must be
very clear/strict because of TPACK, and ethnoscience

and technology

b. Should be 60-69 = C or N 60 - < 70 is enough

4  TPACK Component Assessment
Sheet Based on the RPP
Compiled by Students

Scoring guidelines on assessment instruments are not yet clear the
pass limit N<7 Enough (what is the passing grade

Suggestion for improvement: Should be 60-69 = C or is

N<70 is enough

5 Learning Practice Observation
Sheet

To clarify more about the rubric

4 Conclusion

Based on the results of the research and data
analysis, it can be concluded Learning Kit for
Ethnosciencetech-Oriented Learning Program
Operationalization that were developed are included in
the valid and reliable category so that they can be
implemented to improve the Technological
Pedagogical Content Knowledge (TPACK) of teacher
candidate. Considering the validation results of all
aspects assessed are valid and have good reliability,
Learning Kit for Ethnosciencetech-Oriented Learning
Program Operationalization that have been developed
can be used but need to be revised first by paying
attention to notes/comments and suggestions from
experts

References:

[1] M. A.Yilmaz, “A Study on Environmental
Literacy Levels of Social Studies Teacher
Candidates,” Rev. Int. Geogr. Educ. Online,
vol. 11, no. 1, pp. 21-42, 2021, doi:
10.33403/rige0.840387.

[2] M. F. Young et al., “Our princess is in another
castle: A review of trends in serious gaming for
education,” Rev. Educ. Res., vol. 82, no. 1, pp.
61-89, 2012, doi: 10.3102/0034654312436980.

[3] J. H. Chua and H. Jamil, “Factors Influencing
the  Technological Pedagogical Content
Knowledge (TPACK) among TVET instructors
in Malaysian TVET Institution,” Procedia - Soc.

E-ISSN: 2224-3496

276

[4]

[5]

[6]

[7]

[8]

[9]

Behav. Sci., vol. 69, no. March, pp. 1539-1547,
2012, doi: 10.1016/j.sbspro.2012.12.096.

C. S. Chai, J. H. L. Koh, and C. C. Tsai, “A
review of technological pedagogical content
knowledge,” Educ. Technol. Soc., vol. 16, no. 2,
pp. 31-51, 2013.

P. A. Ertmer and K. D. Glazewski, “Essentials
for Pbl Implementation:,” Essent. Readings
Probl. Learn., no. January 2016, pp. 89-106,
2020, doi: 10.2307/j.cttéwq6fh.12.

N. Baya’a and W. Daher, “The Development of
College Instructors’ Technological Pedagogical
and Content Knowledge,” Procedia - Soc.
Behav. Sci., vol. 174, pp. 1166-1175, 2015, doi:
10.1016/j.sbspro.2015.01.733.

T. Bektas, T. G. Crainic, and T. Van Woensel,
“From Managing Urban Freight to Smart City
Logistics Networks,” no. August 2015, pp. 143—
188, 2017, doi: 10.1142/9789813200012_0007.
T. S. Foulger, D. Burke, M. Kim Williams, M.
L. Waker, R. Hansen, and D. A. Slykhuis,
“Innovators in Teacher Education: Diffusing
Mobile Technologies in Teacher Preparation
Curriculum,” J. Digit. Learn. Teach. Educ., vol.
30, no. 1, pp. 21-29, 2013, doi:
10.1080/21532974.2013.10784722.

J. M. Rosenberg and M. J. Koehler, “Context
and technological pedagogical content
knowledge (TPACK): A systematic review,” J.
Res. Technol. Educ., vol. 47, no. 3, pp. 186-210,

Volume 18, 2022



WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2022.18.28

2015, doi: 10.1080/15391523.2015.1052663.

Intan Indiati, Sarwi, Ani Rosilawati, Hartono

10.15294/jpii.v8i2.19261.

[10] M. C. Herring, S. Meacham, and D. Mourlam, [22] R. S. Hindarto, N., Wiyanto, & Iswari,
TPACK Development in Higher Education. “Strengthening the basic competence of
Routledge: Taylor & Francis, 2016. sciences for master students of science

[11] 1. Lyublinskaya, “Technological Pedagogical education program,” Int. J. Environ. Sci. Educ.,
Content Knowledge (TPACK): Can This Type vol. 12, no. 10, pp. 2317-2325, 2017.
of Knowledge Transfer Between Settings?,” [23] J. Cviko, A., McKenney, S., & Voogt, “Teacher
ResearchGate, no. March, 2016. roles in designing technologyrich learning

[12] Sutrisno, Kreatif Mengembangkan Aktivitas activities for early literacy: A cross-case
Pembelajaran Berbasis TIK. Jakarta: Gaung analysis.,” Comput. Educ., vol. 72, pp. 68-79,
Persada, 2012. 2014.

[13] T. Mairisiska, S. Sutrisno, and A. Asrial, [24] M. L. Niess, “Investigating TPACK:
“Pengembangan  Perangkat ~ Pembelajaran Knowledge growth in teaching  with
Berbasis TPACK pada Materi Sifat Koligatif technology,” J. Educ. Comput. Res., vol. 44, no.
Larutan untuk Meningkatkan Keterampilan 3, pp. 299-317, 2011, doi: 10.2190/EC.44.3.c.
Berpikir Kritis Siswa,” Edu-Sains J. Pendidik. [25] Z. Kogoglu, “Exploring the technological
Mat. dan llmu Pengetah. Alam, vol. 3, no. 1, pedagogical content knowledge of pre-service
2014, doi: 10.22437/jmpmipa.v3il.1764. teachers in language education,” Procedia - Soc.

[14] M. J. Koehler et al., “Deep-play: developing Behav. Sci., vol. 1, no. 1, pp. 2734-2737, 2009,
TPACK for 21st century teachers,” Int. J. Learn. doi: 10.1016/j.sbspro.2009.01.485.

Technol., vol. 6, no. 2, p. 146, 2011, doi: [26] Lewis. R. Aiken, “Three Coefficients For
10.1504/ij1t.2011.042646. Analyzing The Reliability And Validity Of

[15] G. Kress, Literacy in the New Media Age. Ratings,” Educ. Psychol. Meas., vol. 45, pp.
London: Routledge, 2003. 131-141, 1985.

[16] Sudarmin, R. Febu, M. Nuswowati, and W [27] H. Hendryadi, “Validitas Isi: Tahap Awal
Sumarni, “Preface: International Conference on Pengembangan Kuesioner,” J. Ris. Manaj. dan
Recent Trends in Physics (ICRTP 2016),” 3rd Bisnis Fak. Ekon. UNIAT, vol. 2, no. 2, pp. 169—
Int. Conf. Math. Sci. Educ., vol. 824, no. 1, pp. 178, 2017, doi: 10.36226/jrmb.v2i2.47.

1-14, 2017, doi: 10.1088/1742- [28] D. Mardapi, Pengukuran, penilaian dan
6596/755/1/011001. evaluasi pendidika. Yogyakarta: Parama

[17] R. Kaldybekova, A. Kazakstan, B. Aksoy, and Publishing, 2017.

B. Abdymanapov, “Impact of Activity-Based [29] S. Azwar, Reliabilitas dan Validitas.
Map Literacy Skills Teaching on Academic Yogyakarta: Pustaka Belajar, 2017.

Achievement Levels of Secondary School [30] A. Amran, “Development of Learning
Students in Kazakhstan,” Rev. Int. Geogr. Educ. Equipments Orientation by Cooperative Model
Online, vol. 11, no. 1, pp. 151-167, 2021, doi: Think Pair Share Aided by Power Point to
10.33403/rige0.853728. Improve Students Social Studies Learning

[18] N. S. Melyasari and S. Sutoyo, “Scientific Outcome in 4th Grade Elementary School,” Int.
Literacy Skill Of Junior High School Student Conf. Educ. Sci. Art Technol., no. July, pp. 1-6,
Using Ethnoscience Based Learning,” Conf. 2017.

Semin. Nas. Kim. - Natl. Semin. Chem. (SNK [31] M.J. Koehler, P. Mishra, and W. Cain, “What is
2018, no. 171, pp. 125-128, 2018. Technological Pedagogical Content Knowledge

[19] A. Ariningtyas, S. Wardani, and W. (TPACK)?,” J. Educ., vol. 193, no. 3, pp. 13-
Mahatmanti, “Efektivitas Lembar Kerja Siswa 19, 2013, doi: 10.1177/002205741319300303.
Bermuatan Etnosains Materi Hidrolisis Garam [32] 1. F. Rahmadi, “Technological Pedagogical
untuk Meningkatkan Literasi Sains Siswa Content Knowledge (TPACK): Kerangka
SMA,” J. Innov. Sci. Educ., vol. 6, no. 2, pp. Pengetahuan Guru Abad 21,” J. Pendidik.
186-196, 2017, doi: 10.15294/jise.v6i2.19718. Kewarganegaraan, vol. 6, no. 1, p. 65, 2019,

[20] T. Perwitasari, Sudarmin, and S. Lnuwih, doi: 10.32493/jpkn.v6il.y2019.p65-74.
“Peningkatan  Literasi Sains  Melalui [33] J. Hewitt, “Reviewing the handbook of
Pembelajaran  Energi dan  Perubahannya technological pedagogical content knowledge
Bermuatan Etnosains pada Pengasapan Ikan,” J. (TPCK) for educators,” Can. J. Sci. Math.
Penelit. Pendidik. IPA, vol. 1, no. 2, pp. 62—70, Technol. Educ., vol. 8, no. 4, pp. 355-360, 2008,
2016. doi: 10.1080/14926150802506274.

[21] C. A. Dewi, Y. Khery, and M. Erna, “An

Creative Commons Attribution License 4.0
(Attribution 4.0 International, CC BY 4.0)

This article is published under the terms of the Creative
Commons Attribution License 4.0

https://creativecommons.org/licenses/by/4.0/deed.en_US

ethnoscience study in chemistry learning to
develop scientific literacy,” J. Pendidik. IPA
Indones., vol. 8, no. 2, pp. 279-287, 2019, doi:

E-ISSN: 2224-3496 277 Volume 18, 2022





