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Abstract

This study uses the ADDIE development model. The development of the ADDIE model is
one of the models that uses systematic design. The ADDIE model has five steps that need to be car-
ried out sequentially because they are systematic, namely Analysis, 2) Design, 3) Development, 4)
Implementation, 5) Evaluation. This study used a sample of 2 class teachers and 34 elementary
school students who are in the City of Parepare Indonesia. This research method uses a descriptive
qualitative research type. This data is presented in quantitative data. Qualitative data are in the form
of structured interviews. The researcher added the following questions to the research based on the
results of the research and discussion that has been carried out, it can be concluded that: 1. The level
of validity of TPACK-oriented teaching materials assisted by Google sites in science subjects class
VI UPTD SD Negeri 5 Parepare. The teaching materials developed are in the very valid category. 2.
The level of practicality of TPACK-oriented teaching materials with rocky Google sites in the
science subject class VI UPTD SD Negeri 5 Parepare. This teaching material is very feasible to use
as shown by the responses of students who strongly agree to learn using teaching materials that have
been developed, the results of validation from students can be said to be practical. 3. The level of
effectiveness of TPACK-oriented teaching materials with rocky Google sites in science subjects for
grade VI UPTD SD Negeri 5 Parepare. After collecting data, from 34 students getting an average
score of 89, it can be categorized as a valid and effective teaching material used in learning. This
teaching material can improve science learning outcomes in class VI students of UPTD SD Negeri 5
Parepare.

Keywords: TPACK-oriented teaching materials, google sites, science learning,

Introduction

Teachers are an important component in the education system. The teacher is a profession
that has the main task of educating, teaching, guiding, directing, training, evaluating and evaluating
students. A professional teacher must meet competency standards. Competence is a set of know-
ledge, skills and behaviors that must be owned, internalized and mastered by a teacher or lecturer in
carrying out professional duties (Andriani, 2021). Teacher competence includes pedagogic compe-
tence, personal competence, social competence, and professional competence obtained through pro-
fessional education.

Professional teachers have an essential model in social formation to be competitive. The
teacher's task is not only to provide subject matter but to package the experience to be interesting
which can make it easier for students to understand the subject matter. Teacher Competency Stan-
dards are fully developed from four main competencies, namely: 1) pedagogic competence 2) per-
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sonality competence 3) professional competence and 4) social competence, which are obtained
through professional education (Bayne, 2015).

Professional and qualified teachers are teachers who are able to develop and practice lesson
plans before teaching. The lesson plan referred to in this case is the learning device that will be used
during the learning process in the classroom, including teaching materials (Bancong, et al, 2018). As
stated by Bancong (2021) that learning tools are everything designed by students with the aim that
implementation and evaluation in learning can run effectively and as desired. With the existence of
learning tools, teachers are expected to be able to carry out learning and manage learning in class
more easily. The intended learning devices include syllabus, learning implementation plans, teach-
ing materials, learning media and assessment instruments.

The world is in the 21st century, an era marked by the rapid development of science and
technology. So that requires all teachers to master high-level content pedagogical technology know-
ledge. Teachers need to understand and apply various teaching methods related to technology to
support the development of their teaching and learning skills (Bancong, et al, 2019). For example,
google classroom, youtube, and Whatsapp have been widely used as teaching and learning media
during the co-19 pandemic by teachers. In order to be able to keep up with the rapid progress of
science and technology, technology literacy is a necessity for everyone. Technological literacy is
also an important requirement in the world of work (Bulfin, 2015). Most jobs require high-level
skills that require people to be able to learn, reason, think creatively, make decisions, and solve
problems. In this case, humans are indeed encouraged and even ordered to always hone their poten-
tial, continue to learn so that they can progress according to the times (De Freitas & Oliver, 2005).
In today's era, learning in schools has focused on learning 21 where in learning it is also called the
critical century where learning can make students able to think creatively, communicate, and colla-
borate in accordance with learning in the 2013 curriculum. is the responsibility of the world of edu-
cation. Integrating technology for learning is a very important action by teachers in this era. Teach-
ers must be able to choose the right technology with learning materials and strategies (Carrier,
2017).

In essence, the use of technology is very helpful and facilitates acceleration in each lesson,
so that it can encourage and facilitate independence in learning and can also develop students' skills,
and change conventional learning patterns to provide learning opportunities according to students'
abilities (Gregory & Bannister, 2017).

Learning that is equipped with the use of ICT will help students in growing interest,
achievement, and changes in student behavior. In line with research conducted by Nurlina, et al
(2020), the use of media in ICT-based learning can also affect motivation and learning outcomes,
ICT-based learning can be a means to assist teachers in the learning process, which can be packaged
in such a way from abstract knowledge to concrete (Hsu, 2016).

One type of media that is appropriate in the process of making teaching materials is the
Google Sites Application. Dynamic software that can provide opportunities for teachers to improve
their abilities. Learning media that provide opportunities for teachers to manipulate objects can in-
crease teacher understanding. This is in accordance with what was stated by Kirner, et al (2012).
who stated that knowledge is formed through interaction with experience of objects. This is in line
with Marisda & Ma’Ruf (2021) who states that it is important to relate real-life experiences with
science ideas in classroom learning so that teachers learn meaningfully.

Through Marisda, et al (2023), it was explained that the advantages of this learning media
are that it can be used to assist the learning process because it is easy to create and manage without
using a programming language and is easily accessible to users anytime and anywhere. In addition,
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it gives flexibility to students to understand learning material, increases student independence so that
students can manage their own knowledge and can learn at their own pace. This media was devel-
oped to assist students in developing their ability to master concepts and think critically through di-
rect experience because they not only listen to explanations from the teacher but students also carry
out other activities such as observing videos, pictures, and carrying out simulations (Marisda, et al,
2022). In addition, the very limited time in learning will make students need time efficiency with
neater, superior, and more structured lesson planning.

Research related to Google Sites-based learning media has been carried out by Ma’Ruf, et al
(2019) Google sites learning media are very interesting to use as learning media because they are
easy to access, attract students' interest, make it easier to understand the material, and the language
used is easy to understand in accordance with level of thinking of students (Ma’Ruf, et al, 2020).

Based on the results of interviews with 2 teachers on January 2, 2023, the results of the in-
terviews found that teachers began to be able to adapt technology, learning materials, approaches,
models, methods and learning media to student characteristics. Then, based on the results of ques-
tionnaires and interviews conducted on January 3, 2023, the results showed that all students were
happy when the teacher presented material using technology. So that researchers consider it neces-
sary to develop a learning tool for the TPACK model assisted by Google Sites.

The characteristics of current students who are already familiar with technology are in a gen-
eration which is also called generation Z which are familiar with all digital technology, with the ex-
istence of generational differences between teachers and students, teachers must be willing and able
to adapt to the generation of their students (Maruf & Dhiqfaini, 2023). changes like this also direct
teachers and schools to immediately integrate Information Communication Technology in learning
(Maruf, 2020).

Obtained from the Ministry of Education and Culture website states that the 2013 Curricu-
lum aims to prepare Indonesian people to have the ability to live as individuals and citizens who are
faithful, productive, creative, innovative and affective and able to contribute to the life of society,
nation, state and world civilization.

Munro (2018) said that the world is in the 21st century, an era marked by very rapid devel-
opments in science and technology. So that requires all teachers to master high-level content peda-
gogical technology knowledge. A science teacher is expected to have a good Pedagogical Content
Knowledge (PCK) in order to carry out an effective science learning process. Furthermore, the de-
velopment of Technology Pedagogical and Content Knowledge (TPACK) from PCK by teachers is
very important to do so that teaching with technology integration becomes effective. As is the case
in the development of PCK, prospective teachers or teachers are actively studying various methods
to prepare teachers to teach with various technologies (Paige, et al, 2016). For example, google
classroom, youtube, and Whatsapp have been widely used as teaching and learning media during the
covid-19 pandemic by teachers (Sultan, et al, 2023).

In order to be able to keep up with the rapid progress of science and technology, technology
literacy is a necessity for everyone. Technological literacy is also an important requirement in the
world of work. Most jobs require high-level skills that require people to be able to learn, reason,
think creatively, make decisions, and solve problems. In this case, humans are indeed encouraged
and even ordered to always hone their potential, continue to learn so that they can progress accord-
ing to the times.

In today's era, learning in schools has focused a lot on learning 21 which in learning is also
called the critical century where learning can make students able to think creatively, communicate,
and collaborate in accordance with learning in the 2013 curriculum. is the responsibility of the world
of education (Fahmi, et al, 2022). Integrating technology for learning is a very important action by
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teachers in this era. Teachers must be able to choose the right technology with learning materials
and strategies (Sultan, 2021).

In essence, the use of technology is very helpful and facilitates acceleration in each lesson,
so that it can encourage and facilitate independence in learning and can also develop student skills,
and change conventional learning patterns so as to provide learning opportunities according to stu-
dents' abilities (Nurlina, et al, 2022).

Learning that is complemented by the use of ICT will help students grow interest, achieve-
ment, and changes in student behavio). In line with Hasan's research, the use of media in ICT-based
learning can also affect motivation and learning outcomes, ICT-based learning can be a means to
assist teachers in the learning process, which can be packaged in such a way from abstract know-
ledge to concrete (Nurlina, 2019).

One type of media that is appropriate in the process of making teaching materials is the
Google Sites Application. Dynamic software that can provide opportunities for teachers to improve
their abilities. Learning media that provide opportunities for teachers to manipulate objects can in-
crease teacher understanding. This is in accordance with what was stated by Bayne (2015). who
stated that knowledge is formed through interaction with experience of objects (Asdar, et al, 2020).

This is in line with Bulfin (2015) who states that it is important to relate real-life experiences
with mathematical ideas in classroom learning so that teachers learn meaningfully. Through Fahmi,
et al (2022)., it is explained that the advantages of this learning media are that it can be used to assist
the learning process because it is easy to create and manage without using a programming language
and is easily accessible to users anytime and anywhere. In addition, it gives flexibility to students to
understand learning material, increases student independence so that students can manage their own
knowledge and can learn at their own pace. This media was developed to assist students in develop-
ing their ability to master concepts and think critically through direct experience because they not
only listen to explanations from the teacher but students also carry out other activities such as ob-
serving videos, pictures, and carrying out simulations. In addition, very limited time in learning will
make students need time efficiency with neater, superior, and more structured learning plans.

Research related to Google Sites-based learning media has been conducted by Ma’Ruf, et al
(2019). Google sites learning media are very interesting to use as learning media because they are
easy to access, attract students' interest, make it easier to understand the material, and the language
used is easy to understand according to the level think students (Sultan, et al., 2021).

In recent years, during a pandemic where learning has finally been directed online, one of the
schools that has started trying to use several applications in learning that can be used online, espe-
cially in providing material direction and evaluation to students is UPTD SD Negeri 5 Parepare. So
far the teacher has been using Google Classroom even though the teaching materials used are still
taking other teachers' teaching materials via YouTube, as evidenced by the results of observations in
the field.

The researcher himself in this case has used Google Sites but it is still at a simple level and is
still generally related to class administration, which contains the profiles of the teaching teacher,
then online learning documentation and online learning schedules. A statement by a UPTD SDN 5
Parepare teacher showing interest in developing teaching materials that students can make them-
selves and can access online and that there has been no research or developer developing teaching
materials that can be accessed anywhere and anytime digitally. Based on the explanation above, this
study aims to develop TPACK-oriented teaching materials assisted by Google Sites in learning to
increase the effectiveness of student learning in elementary schools.
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M ethodology

This study uses the ADDIE development model. The development of the ADDIE model is
one of the models that uses systematic design. The ADDIE model has five steps that need to be car-
ried out sequentially because they are systematic, namely Analysis, 2) Design, 3) Development, 4)
Implementation, 5) Evaluation.

This study used a sample of 2 class teachers and 34 elementary school students who are in
the City of Parepare Indonesia. This research method uses a descriptive qualitative research type.
This data is presented in quantitative data. Qualitative data in the form of structured interviews. The
researcher added the following questions to the research.

The trial sample involved in this research was one material expert (Teacher Class VI UPTD
SDN 5 Parepare), and two media and learning design experts, 1 lecturer at UNISMUH Makassar, 1
UPTD teacher at SD Negeri 5 Parepare and 34 graders VI UPTD SDN 5 Parepare. The reason the
researchers chose UPTD SDN 5 Parepare, was because based on observations, the school had not
yet researched the development of TPACK-oriented teaching materials assisted by Google Sites.
While the school provides opportunities for students to bring communication tools such as cell-
phones and laptops if needed, there are even some lessons that use cellphones and laptops as learn-
ing media.

The sample of this research is class VI students who are determined based on the sampling
technique. Based on the sampling technique, the test was only carried out on students in class VI C.
This was based on several requirements that met the sampling technique criteria which aimed,
among other things, that all students are mobile phone users, and some students have brought lap-
tops, so it is very possible to do trials. This developed Google Sites assisted TPACK-oriented teach-
ing material product. The type of data in this study consisted of quantitative data which was data on
the validity of TPACK-oriented teaching materials assisted by Google Sites from experts, practicali-
ty data of teaching materials developed and effectiveness data of TPACK-oriented teaching mate-
rials assisted by Google Sites developed. The data collection instrument used in this study was the
Observation Sheet, namely the activities carried out by researchers in collecting data on research
subjects. Preliminary observations were made at UPTD SDN 5 Parepare to be precise with students
in grade VI and also with the homeroom teacher for class VI. The purpose of this observation is to
find out directly the actual conditions in class and the problems that occur in class so that they can
provide appropriate solutions according to problems in the field. Questionnaire is a data collection
method that answers respondents, even a series of questions or written statements. The questionnaire
in this study included questions about TPACK-oriented teaching materials assisted by Google Sites
in science subjects.

Results

The development research carried out refers to the ADDIE model development procedure
which includes 5 stages, namely the analysis stage, the design stage, the development stage, the im-
plementation stage, and the evaluation stage.

The analysis stage

The analysis was carried out to find out and classify the problems faced in schools related to
teaching materials used so far. After observing in the field, to be precise at the UPTD SDN 5 Pare-
pare, it was found that the learning process for several classes was carried out using teaching mate-
rials in student books without any recommendations for other teaching materials. However, there are
also teachers who obtain teaching materials via the internet, specifically YouTube, even though it
belongs to someone else. After the learning process is carried out students are given pretest ques-
tions to find out the learning outcomes obtained. The learning outcomes were still lacking, with a
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total of 34 students and only 15 students who achieved the Minimum Completeness Criteria score
with a percentage of 44% and there were 19 students who did not achieve the Minimum Complete-
ness Criteria score with a percentage of 56%.

The teaching material used during the pretest is the teaching material in the student's book, to
find out the meaning in the book, students are asked to read the material in the student's book. Anal-
ysis of student needs, based on the value of the questionnaire that was distributed before the research
was carried out, that there were 34 or 100% of students who wanted learning to use teaching mate-
rials using technology. After students are given questionnaires and carry out learning achievement
tests using student books, students need a way of learning that can make them active and enthusias-
tic in carrying out the learning process. Analysis of the formulation of objectives, namely the analy-
sis of needs that determine teaching materials, is needed by students in improving student learning
outcomes. Thus research on developing TPACK-oriented teaching materials assisted by Google
Sites is a possibility that will be able to eliminate student boredom, especially in view of the current
developments, where learning resources do not only focus on books, but are very focused on digital-
based teaching materials. This TPACK-oriented teaching material assisted by Google Sites has inte-
grated sound, video, text, images, and even games so that the information displayed is richer than
student thematic books.

The design stage

The design process is the process of designing a product which is carried out in several
processes, starting from selecting the media, selecting the format, initial design, and compiling the
benchmark submission test. 1) Selection of Media The selection of teaching materials chosen by re-
searchers is TPACK-oriented assisted by Google Sites. Google Sites was chosen to be presented as a
visual learning teaching material to make it easy for students in the learning process. The teaching
materials developed were created through the Canva application with an A4 document template
type. 2) Format Selection At the format selection stage the researcher collects materials related to
thematic learning on theme 9 sub-themes 1 which consists of science learning related to the Solar
System material. Researchers also collect pictures and videos related to material from books, the
internet, and YouTube. 3) Preliminary Design, There are several components in the preparation of
teaching materials including the initial components which include cover, basic competencies and
learning indicators, learning objectives, and the core part which includes a review of the discussion
of the material to be studied and the last section contains Student Worksheets. Researchers design
teaching materials using the Canva application integrated with the heyzine flipbook maker and video
recordings as follows in table 1.

Table 1. Stagesin designing instructional materials with heyzine flipbook maker
No Information Appearance

1 | The making of this teaching
material uses the Canva appli- CHALLENGE
cation, to be precise, the hey-
zine flipbook maker. The first
step is to select the template
that will be used.
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No Information Appearance

2 | Then choose a template design
according to the material.

3 | Arrange material by entering
text or images on the template.

4 | After the material has been
created, we share it by clicking
"other" then selecting the pub- LETS SINGING
lication option "Heyzine Flip-
book"

“ AYO BERNYANY! _
- ,l_'u.p- Tey s'l\\!{- f
{.’j(.

5 | The prepared design is then

directed to our heyzine flip- LEARNING ACTIVITIES
book to then copy the link pro-

vided and then share it on LET'S START THE ACTIVITY!

"Google Sites" D i "
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The development stage

The first design teaching materials that have been designed and submitted to the validation
team. The three validation teams validated the teaching materials that had been made, the results of
the revision on the first validator were that the teaching materials should have a university identity
in the teaching materials made. While the second validator's suggestion is that in the initial display,
the header should use an easy-to-read font, then in the learning activity menu the watch button is
changed to watch, then in the writing assessment it is better to provide questions that provide oppor-
tunities for students to write, in other words that the form of the questions is changed be a matter of
description. Then the third validator suggested that the initial menu should include the university
logo and be accompanied by a verse relating to solar system material.

The results of the development of TPACK-oriented teaching materials assisted by Google
Sites are as follows:

i Universitas Muhammadiyeh Makassar

Back To The Activities Learing | ‘ Continue To Challenges |

TATA SURYA :

o

Figure 1. Display of TPACK-oriented teaching materials assisted by Google Sites

I mplementation stage

The next stage of the ADDIE model is implementation. Teaching materials that have been
designed and validated so that they are suitable for use in schools, then at the dissemination stage
the process of distributing teaching materials to UPTD SD Negeri 5 Parepare schools is carried out.

Analysis of trial results data

After carrying out the learning process, of course, a learning achievement test will be carried
out to be able to find out student learning outcomes through the TPACK-oriented teaching materials
with the help of Google Sites that have been provided. Researchers use learning games through
wordwall applications and present game icons in teaching materials, so students can play games
with one click via a smartphone. After that, students were again given a learning achievement test
after 3 meetings using TPACK-oriented teaching materials. The learning outcomes tests were given
in the form of multiple choice tests and essay tests, these tests were answered based on their learning
experiences through TPACK-oriented teaching materials. The following is the value of student
learning outcomes.
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Table 2. Descriptive table of lear ning outcomes

Pretest Post test
Mean 70 Mean 88,603
Standard Error 2,353 Standard Error 1,232
Median 62,500 Median 87,500
Mode 57,500 Mode 82,500
Standard Deviation 13,721 Standard Deviation 7,182
Sample Variance 188,258 Sample Variance 51,588
Kurtosis -1,461 Kurtosis -1,168
Skewness 0,093 Skewness 0,366
Range 45 Range 22,5
Minimum 42.5 Minimum 77,5
Maximum 87,5 Maximum 100
Sum 2380 Sum 3012,5
Count 34 Count 34

Based on the statistical test of the learning outcomes of 34 class VI students at Parepare Ele-
mentary School, before students were given TPACK-oriented teaching materials, students were giv-
en a pretest to determine students' initial abilities before being given treatment by learning using
TPACK-oriented teaching materials. The pretest value can be translated by the average achievement
value of student learning outcomes is 70. The minimum score is 42.5 and the maximum score is
87.5

After being given treatment using TPACK-oriented teaching materials, students are given a
post test to determine the ability of student learning outcomes after being given treatment. As for the
post-test results of students with a minimum score of 77.5 and a maximum score of 100, while the
average score of student learning outcomes in the post-test is 88.6 Based on the increase in these
scores it can be concluded that the use of TPACK-oriented teaching materials can improve learning
outcomes class VI UPTD SD Negeri 5 Parepare students. The following is the presentation of the
classification of student learning outcomes.

Table 3. Theresult of student lear ning outcomes

Interval category Pretest Postest
Value Frequency | percentage | Frequency | percentage
91 -91-100 Very high - - 13 38 %
81 —-90 high 11 32% 19 56 %
71 —80 currently 5 15 % 2 6 %
61—70 Low 5 15 % - -
0-60 Very Low 13 38 % - -
Amount 34 100 34 100

Based on the results of the presentation in the table above, it can be explained that in the im-
plementation of the pretest there were 5 students who got moderate scores with a 15% presentation,
for low scores as many as 5 people with a 15% percentage. And for very low scores as many as 13
people with a percentage of 38%. Meanwhile, in the implementation of the post test, there were 2
people with a moderate score with a percentage of 6%, there were no low and very low scores.
Based on these data it can be concluded that the use of this teaching material can improve the learn-
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ing outcomes of class VI UPTD SD Negeri 5 Parepare. The following is a data diagram of student
learning outcomes.

Learning outcomes

120

100

0 |H‘l|l‘“|||| |H“‘|‘|‘|‘|‘ |‘| “ “l‘ll“hl'l |“||H‘

1 2 3 45 6 7 8 910111213141516171819202122232425262728293031323334
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Figure 2. Achievement of class VI studentsof UPTD SDN 5 Parepare

Based on the graph above, it can be seen clearly that the post test shows that students get high-
er scores than the pre test scores. By drawing the conclusion that the use of TPACK-oriented teach-
ing materials can improve student learning outcomes. Based on the N-Gain value, the average N-
Gain learning result is 1.00 with an N-Gain percentage of 62%. So that based on the percentage val-
ue is in the medium value classification. With the conclusion that the value of class VI student learn-
ing outcomes of UPTD SD Negeri 5 Parepare increases by using TPACK-oriented teaching mate-
rials with an N-Gain value with moderate criteria.

Analysis of student response data

The results of filling in the student response questionnaire to learning media which included
the practicality of teaching materials obtained a percentage of 96.11%, which means that most stu-
dents strongly agree with the practicality of this Google Sites-based TPACK-oriented teaching ma-
terial.

This step is the stage of implementing teaching materials used in classroom learning. In this
stage the researcher involved students to find out student responses and the attractiveness of teach-
ing materials. After validating, the next step is the student's response to the teaching materials de-
veloped. Based on student response tests on teaching materials trials involving 34 respondents,
TPACK-oriented teaching materials were found to be very suitable for use with an average student
rating of 5 or very feasible.

Table 4. Results of student responses

Rating result
No Assessment Aspects Result Category
1 The design of this learning teaching material is interest- 5 Very good
ing
) Navigation design and navigation layout make it easy 5 Very good
for me to access media
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Rating result
No Assessment Aspects Result Category
3 | This teaching material is easy for me to use 5 Very good
4 The writing/letters on this teaching material are easy for 5 Very good
me to understand
5 The appearance of the background and writing does not 5 Not good
interest me
6 | The language used in the media is confusing to me 5 Not good
7 The text, images and videos presented on the media are 5 Very good
clearly visible on my handphone
8 | The buttons used are difficult for me 5 Not good
9 I can understand important information in the material 5 Very good
by emphasizing the different colors in the text presented
Text or video narration makes it easy for me to under- Very good
10 . 5
stand the material presented
1 The pictures make me distracted and lose concentration 5 Very good
in studying
12 | Text or video feeds are not working for me 5 Very good
13 | The videos presented are interesting 5 Very good
14 | Game/practice offerings challenge me to test my skills 5 Very good
15 The wordwall application (game) helps me to check 5 Very good
answers
16 | Game results report helps me know my skills 5 Very good
I feel it is a loss to learn science using teaching mate- Very good
17 | . . . 5
rials assisted by Google sites
18 I feel happy using this Google Sites assisted teaching 5 Very good
material
19 I feel I need teaching materials assisted by Google sites 5 Very good
in the solar system material
20 I feel that I understand more about the solar system 5 Very good
with the help of this teaching material
I feel more facilitated in learning with the teaching ma- Very good
21 . . . 5
terials assisted by Google sites
2 This teaching material gives (motivation) interest in me 5 Very good
to learn
I can study actively and independently with teaching Very good
23 . . . 5
materials assisted by these Google sites
24 These teaching materials limit me to study anytime and 5 Very good
anywhere
75 I can study according to my independent learning abili- 5 Very good
ty
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Based on student response tests involving 34 respondents, it was found that the Google Sites
assisted teaching materials were very feasible to use with an average student rating of 5 or very feas-
ible.

Evaluation stage

Based on the implementation stage of TPACK-oriented teaching materials, it is necessary to
evaluate further. At the evaluation stage, a final revision of the teaching materials was carried out
based on suggestions and student input given during the implementation stage. Based on the results
of student responses, positive responses were obtained for this TPACK-oriented teaching material,
because it can be applied via smartphones and laptops and can be accessed anytime and anywhere.

Then the researcher was finally able to find out that this TPACK-oriented teaching material
was very feasible to use in the learning process from the results of product validation and in terms of
student responses.

Discussion

Based on the results of the research above, a discussion of the results of research on TPACK-
oriented teaching materials assisted by Google Sites will be presented. The discussion that will be
put forward is related to the validity, practicality, effectiveness and statistics of increasing student
learning outcomes. The level of validity of TPACK-oriented teaching materials rocky Google sites
in science subjects class VI UPTD SD Negeri 5 Parepare.

This research develops teaching materials in science subjects with solar system material. The
development process uses the ADDIE model, which includes analysis, design, development, imple-
mentation, and evaluation. The stages carried out start from the analysis from start to finish which
aims to find out and apply the basic problems encountered in the learning process. Then do an anal-
ysis of students to determine the characteristics of students through observation. The material analy-
sis is carried out to identify, detail and compile the materials that will be studied by students, so that
the selection of teaching material criteria is intended to design and design the contents of teaching
materials that are adapted to the curriculum material and student needs. The steps of the validity
analysis are to calculate the average design and media quality assessment from expert lecturers and
class VI teachers (validators) in each aspect of the point of the statement. After that calculate the
average total assessment, then compared with the assessment criteria. Based on the observations
from the validation process and the theoretical description above, the TPACK-oriented teaching ma-
terials assisted by Google Sites that have been developed show a validity value of 0.83 which is in
the very valid category. From the average results of the assessment, it can be concluded that the
TPACK-oriented teaching materials assisted by Google Sites that have been developed by research-
ers are feasible to use and be tested in the field.

All aspects of the assessment are in the valid category, so that the teaching materials that
have been developed can be used at a later stage, namely trials on classroom learning, to then meas-
ure their practicality and effectiveness. The level of practicality of TPACK-oriented teaching mate-
rials rocky Google sites in science subjects class VI UPTD SD Negeri 5 Parepare. The practicality
stage of the teaching materials, in this case the respondents were students of class VI UPTD SD Ne-
geri 5 Parepare as many as 34 people, it was found that this teaching material was very feasible to
use with an average student rating of 5 or very feasible. By using a Likert scale, the results of
96.11% are at 75% < x < 100% with a very good category. This shows that students strongly agree
with learning using teaching materials that have been developed, the results of validation from stu-
dents can be said to be practical.
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The level of effectiveness of TPACK-oriented teaching materials assisted by Google sites in
science subjects class VI UPTD SD Negeri 5 Parepare. Effectiveness can be seen from teaching ma-
terials trials, so it is necessary to test student learning outcomes. After conducting student learning
outcomes, they are then analyzed to determine the level of success of student learning using
TPACK-oriented teaching materials assisted by Google Sites. After collecting data, from 34 stu-
dents getting an average score of 89, it can be concluded that this teaching material is effectively
used in learning.

The teaching materials developed are also to improve the learning outcomes of class VI
UPTD SD Negeri 5 Parepare students, carried out by conducting a pre-test. This pre test was con-
ducted to measure and determine the ability of student learning outcomes before applying TPACK
oriented teaching materials with Google sites and was given a post test to determine the increase in
student learning outcomes after being given TPACK oriented teaching materials with Google sites.

The post-test results of students with a minimum score of 77.5 and a maximum score of 100,
while the average score of student learning outcomes in the post-test is 89. Based on this increase, it
can be concluded that the use of TPACK-oriented teaching materials with Google Sites can improve
class student learning outcomes VI UPTD SD Negeri 5 Parepare, with an N-Gain value of moderate
criteria with a percentage of 62%.

This research is in line with research conducted Maruf (2020) by examining the Develop-
ment of TPACK-Based Ecoprint Teaching Materials in Mathematics Learning Transformation Ma-
terials at SMAN 1 Klaten which has an average score of 3.50 and is in the good category. while for
student responses in the implementation of wider trials, the results of student responses showed an
average of 3.11 and were included in the good category.

Conclusion

Based on the results of the research and discussion that has been carried out, it can be con-
cluded that: 1. The level of validity of TPACK-oriented teaching materials assisted by Google sites
in science subjects class VI UPTD SD Negeri 5 Parepare. The teaching materials developed are in
the very valid category. 2. The level of practicality of TPACK-oriented teaching materials with
rocky Google sites in the science subject class VI UPTD SD Negeri 5 Parepare. This teaching ma-
terial is very feasible to use as shown by the responses of students who strongly agree to learn using
teaching materials that have been developed, the results of validation from students can be said to be
practical. 3. The level of effectiveness of TPACK-oriented teaching materials with rocky Google
sites in science subjects for grade VI UPTD SD Negeri 5 Parepare. After collecting data, from 34
students getting an average score of 89, it can be categorized as a valid and effective teaching ma-
terial used in learning. This teaching material can improve science learning outcomes in class VI
students of UPTD SD Negeri 5 Parepare.
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