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Abstract. This study aimed to determine the improvement in writing skills of science teaching
materials for elementary school teachers students through the Project-Based Learning (PjBL)
model. This study used a quasi-experimental method with One Group Pretest-Posttest Design
using portfolio assessment sheets to write science teaching materials. Data were analyzed using
a T-test. This study's subjects were pre-service teacher students who contracted Natfural Science
Learning courses in the Elementary Teacher Education Program. The study results indicated that
PjBL could increase pre-service teachers' skills in developing teaching materials relevant to the
21st-century skills, students' character, and the applicable curriculum. This result is evidenced by
the results of the assessment, which increased significantly from 2.04 to 3.25. It is also based on
the Wilcoxon test that Asymp.Sig. (2-tailed) <0.05 which is 0.000. It means that there is an
influence in the form of anincrease in the PjBL model's use of the writing skills of science teaching
materials for elementary teacher students. This study recommends that the PjBL model can be
used as an alternative learning model to improve the writing skills of teaching materials for
students.
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INTRODUCTION ~ Teaching material is a set of learning tools or materials containing learning
methods, methods, boundaries, and evaluations designed systematically and attractively to
achieve the expected goals (Tagiyyah et al., 2017). Teaching material has an essential role in
the learning process, namely, representing the teacher's explanation of students (Belawati,
2013). Good mastery of feaching materials can facilitate teachers in achieving learning goals.
Conversely, teachers who do not master teaching materials cause learning to be less effective
and interactive, so that learning objectives are challenging to achieve. Moreover, the current
application of the 2013 curriculum, which requires education practitioners to develop 21st-
century skills, makes teachers a key to the successful implementation of leamning in class.
Sunhaiji (2016) explained the results of his research the suitability of a lesson plan designed by
the teacher is the key to the students' success living in the community. This research shows that
teachers' planning and use of suitable teaching materials can be the key to students' success

in increasing knowledge.
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National Education System Law No. 20 of 2003 Article 40 Paragraph 2 explains that the
obligation of teachers in learning in the classroom should to create an educational
atmosphere that is meaningful, creative, dynamic, and dialogic and has a professional
commitment to improving the quality of education (Susilawati, Jannah, & Dianasari, 2018). This
system is part of professional competence that must be mastered by a teacher. When referring
to the law, professional teachers are skilled in teaching materials and can write teaching
materials. Students' needs and characteristics differ, so pre-service teachers need fo be
equipped to write feaching materials o create a useful and enjoyable learning atmosphere.
This statement is supported by Rokhman & Yuliati's (2010) research, which showed that teachers
have the right to be creative in developing the relevant competence components, including
in developing teaching materials. Indeed writing skills are a thought process because when a
person writes, he must be prepared to face an unlimited number of revisions before his writing
is published (Meiranti, 2012). In other words, writing skills can present the teacher's ideas and
feelings related to the material in written form. Moreover, writing and reading form a strong
relationship with each other as skills. They are tools for achieving effective written
communication (Sadiku, 2015). Students need opportunities to develop their reading and
writing skills. Developing students' reading and writing competencies require exposing students
to gradually challenging reading materials and writing tasks. The aim is fo make students read

and write effectively.

The lack of teachers' ability to effectively display teaching materials is supported by teachers'
lack of skills in making and writing teaching materials independently. Teaching materials that
have been displayed by teachers in class are generally obtained from textbooks provided by
the government or various publishers. Sometimes they do not follow the learning needs of
students in their schools. It is because each school has a different culture and characteristics.
Sukemi (2014), in his research, stated, "Based on the analysis of teachers' need, they need
textbooks that are following the characteristics and needs of students in learning." However,
many feachers do not have writing skills as expected. Sukerni's research was supported by
Sinaga's (2015) study, which stated that the problem identified in the field study was teachers'
low ability and skills in writing teaching materials. The number of books provided by the
government for students is minimal (Abadi et al., 2017). On the other hand, the development
of natural science material has also not been applied by teachers following students' character
and needs in their daily lives. Therefore, a pre-service teacher needs to be equipped with
writing skills to arrange and develop the ability to write teaching materials to understand

knowledge with the science process better.

One alternative that can be applied to improve pre-service teachers' writing skills is fo use a
Project-Based Learning (PjBL) model. PjBL can facilitate pre-service teachers to write teaching

materials to align with the expected learning objectives. Wekesa & Ongunya (2016) argue that
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PjBL is a teaching technique that changes learning from "teacher storytelling”" to "students
doing" where students are given assignments based on challenging questions or problems that
involve students in problem-solving, decision making, understanding, investigative skills, and
reflection. Tiantong & Sumalee Siksen (2013) stated that PjBL is useful for increasing student
learning achievement, acquiring knowledge through active learning, and gaining
interdisciplinary and multidisciplinary knowledge. From the two opinions above, it can be
concluded that the PjBL model can enhance various skills and provide active learning
experiences through various activities. Through PjBL, it is hoped that the writing skills of teaching
materials for pre-service elementary school teachers will improve and become better so that

the quality of learning obtained is in line with national education's objectives.

One form of activity in the PjBL model in the Science Base Concept course is making science
props. The need for visual props in science is based on the fact that some science material
confains abstract principles, concepts, and theories, such as energy, light, waves, and
electricity (Rohim et al., 2012). Teaching props are expected to help in the study of science to
deliver concepts that become meaningful. Prasetyarini, Fatmaryanti, and Akhdinirwanto (in
Saputri & Dewi, 2014) stated that learning by using tfeaching props is a series of activities to
convey learning material that aims to provide opportunities for students to actively learn to
enable students to gain knowledge and develop psychomoftor skills and foster student

creativity to solve the problems faced.

Research on implementing the PjBL model in learning to improve writing skills has not been
carried out in Indonesia. Some research on the PjBL model is sfill in the form of model studies or
learning processes that can build skills other than writing skills. These studies are Ralph (2015)
that there is a positive connection between content knowledge learning and PjBL in
collaborative settings on the post-secondary institution. Meanwhile, Bilgin et al. (2015)
investigate the effects of the Project-Based Learning (PjBL) method on undergraduate students'
achievement and ifs association with these students' self-efficacy beliefs about science
teaching and pinions about PjBL. Tseng et al. (2013) combined PjBL with STEM to increase
effectiveness, generate meaningful learning, and influence student attitudes in future career
pursuit. Students are positive towards combining PjBL with STEM. Unlike previous studies, this
research focused on improving writing skills on teaching material by creating science props

through PjBL in science.

Based on the description, the researcher focused this study on "lmproving Writing Skills of
Teaching Materials of Elementary Teacher Education Students Through Project-Based Learning
Model With Creating Science Props Activities." This study aims to determine the effectiveness of
PjBL in improving Elementary Teacher Education students' science writing skills by creating

science props activity. PiBL is hoped that pre-service elementary school teachers' writing skills
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will be better to write teaching materials independently. That way, the quality of learning

obtained is following the goals of national education.

LITERATURE REVIEW
Project-Based Learning

Project-based learning is a student-centered learning model and provides meaningful learning
experiences (Afriana et al., 2016). Student learning experiences and concept acquisition are
built on the products produced in the project-based learning process. Project-based learning
models can help students develop creativity through project-based problem-solving activities.
Ozer & Ozkan (2012) stated that the project-based learning model is considered an excellent
learning model in developing various necessary skills that students must possess, such as
decision-making skills and creative problem-solving other process skills. PjBL can also improve
pre-service teachers' writing skills in ferms of quality of content, language, and presentation
(Susilawati et al., 2018).

The PJBL stages in this research adapt from the PjBL stages of Doppelt (2005), namely: 1) Design
purpose, which is defining the problem, 2) Field Inquiry, which defines the aspects of inquiry in
the scope of the problem, 3) Alternative Solution, which involves considering alternative
solutions to problems, formulated, 4) Choosing the Preferred Solution, namely choosing the right
or best solution, 5) Operation Step, which is planning an operational method to implement the
chosen solution, and 6) Evaluation, which is to evaluate the entire process and product

produced.
Writing Skills on Science Teaching Material

Writing skills are one of the language skills that need to be trained by a person in order to be
able to present the ideas infended by the author. According to Mujiyono et al. (2014), writing
skills are a person's ability to express thoughts, ideas, ideas using a series of written language
that is good and correct. A person's skills or abilities are derived from his ability to hear, speak,
and read. The information obtained for writing will go in and out through the process of
listening, speaking, and reading. Writing skills have various benefits for a person. Writing
activities involve a communication tfransformation process that is processed intfo writing ideas.
It involves a thought process that is not simple so that students are more creative, skilled, and

dare to convey the information and ideas they have obtained (Susilawati et al., 2018).

The skill of writing science teaching materials is closely related to the subject matter in the form
of facts, principles, procedures, and afttitudes that must be mastered by the teacher, which is
then adjusted to the character and needs of students and is relevant to the applicable

curriculum. The science learning process emphasizes providing direct experience fo students
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to develop various competencies in order to be able to explore and understand the natural
surroundings scienfifically (Hwang et al., 2007). Besides, the immediate environment has a
higher meaning than observing phenomena far from the student's environment. Therefore, in
PJBL learning, it is directed to obtain science teaching materials so that their relevance is high

according fo student needs.
Pre-service Teacher Students

The definition of a pre-service tfeacher can be explained as someone who is currently studying
atf the Teaching and Education Institute so that he is eligible to become an elementary teacher
following statutory regulations (Susilawati et al., 2018). Pre-service elementary school teachers
need to be equipped with various knowledge and skills to be their job, namely an educator,
theoretically and applicatively (Savolainen et al., 2012). One of them is writing teaching
materials, which is part of his task, namely compiling the teaching materials used for the

learning process (Santagata et al., 2007).

Bleicher (2004) stated that the skills to write teaching materials need to be given o pre-service
teachers as a provision for carrying out their primary duties and functions as an educator.
Teaching materials need to be prepared by the tfeacher independently. Therefore, the process

of practicing writing skills needs to be done continuously.

METHOD

Research Design

The research method used in this study was a pre-experimental with One Group Pretest-Posttest
Design. Researchers used the One Group Pretest-Posttest design because the sample
experienced obstacles and limitations, both in determining the sample, the study's location,
and the limited time. However, from several obstacles that exist, researchers are trying to
minimize failures during the study. The researcher also did not generalize the research results on
students outside the study population used when the research was conducted. This study's
results were only for elementary school students at the tertiary educational institution where the

research was conducted. The One Group Pretest-Posttest design can be seen in Figure 1.

0O1x 0Oy

Figure 1. Pre-experimental research design Single-One Group Pretest-Posttest
Note:

On: pretest writing skills
O2: posttest writing skills
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Research Procedure

In this design, the sample is first given a pretest to determine the students' initial writing science
teaching materials before being given treatment. Then students are given freatment in the
form of learning using PjBL to make science teaching aids. After being given freatment, at the
end of learning, students are given a test (post-test) to determine the final ability of students in
writing science teaching materials, so the immense influence of PjBL with the activity of making

science teaching aids on students' writing skills is (O2-O1).

Participants

The study was conducted at one of the educational colleges at Cimahi, West Java. The study
population was selected by random sampling from pre-service elementary teacher students
who contracted the "Science Learning" course in the 5th-semester Elementary Teacher
Education Study Program. Characteristics of participating students were: 1) students have
confracted the "science learning" course so that they already have prior knowledge of the
science of science, 2) 5th-semester students have entered the middle and final stages of study
so that writing skills are needed when they will start an apprenticeship program in elementary
schools. The variables studied were Project Based Learning (PjBL) as the independent variable

and the science writing skills of teaching materials as the dependent variable.

Instruments and Data Analysis Technique

The instfruments used in this study were portfolio sheets and observation sheets. Due to the time
this research took place during the COVID 19 pandemic, this research was carried out in virtual
or online learning from June until July. Furthermore, the data obtained in this study were
processed and analyzed using descripftive stafistical techniques, including averages, standard
deviations, maximum values, and minimum values. Assessment of pre-service elementary
teacher students' skills in preparing science teaching materials based on various criteria,
namely content eligibility, the feasibility of presentation, and language eligibility. Furthermore,
the writing skills data of elementary school teacher candidates were categorized

quantitatively based on the categorization technique based on the formula:

Y score obtained

avarage value = 3

Then, the results of processing scores on elementary school teacher candidates' writing skills

are classified by the assessment criteria, as in Table 1.

Table 1. Criteria for Evaluation of Writing Skills in Teaching Materials for Pre-service Teacher

Teachers
1 Score Range Criteria
1 3.01<score <4.00 Skilled
2 2.01 <score £3.00 Sufficiently skilled
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3 1.01 <score £2.00 Less skilled
4 0 <score £1,00 Not skilled

(Source: Adapted Ratumanan, G. T., & Laurens, 2011)

Moreover, in this data processing activity, a T-Test (paired sample f-test) was used to determine
whether there was an effect of the PBL learning on improving the writing skills of science
teaching materials for elementary school teacher candidates. Form the hypothesis if the
Asymp.Sig value. (2-tailed)> a, where a = 0.05; then HO is accepted and interpreted as not
having a significant improvement in the writing skills of science teaching materials for

elementary school teacher candidates using the Project-Based Learning (PjBL) model.

RESULTS

Effectiveness of Project-Based Learning (PjBL) on Improvement of Writing Skills for Natural

Science Teaching Materials for Primary Teachers

Results of the Dropper before the Implementation of the PJBL

The pretest was carried out at the beginning of learning before implementing PjBL, namely on
Monday, June 9, 2020, and Wednesday, June 11, 2020. At this meeting, students did not
understand the real concept of teaching materials. From the pretest of 40 students' results, the
average value of the indicator on the content's feasibility was 1,77. The average value of the
indicator on the presentation’s feasibility was 1,81, and the average value of the indicator of
language feasibility was 1,81. Thus, the average score on teaching materials' writing skills is 1,80

with the category of "quite skilled." This data can be seen in Figure 2.

4.00
3.00 177 1.81 1.81
2.00 “
1.00
0.00
content feasibility feasibility of language

presenting feasibility
Figure 2. Average Test Pretest Skills in Teaching Material

After knowing each indicator's pretest value, the next step is fo add the value for each
indicator, and the final pretest value is obtained. The final value of the pretest was analyzed

using Microsoft Excel 2010. The analysis of the results can be seen in Table 3.

Table 3. Results of Data Analysis Pretest Writing Skills for Teaching Materials

Statistics Value Pretest Statistics
Sample 40
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Minimum Value 1,33
Maximum Value 3,00
Average Value 1.80
Standard Deviation 0,31

Based on Table 3, it can be concluded that from 40 students, the minimum score on the pretest
results was 1.83 (less skilled category). In comparison, the average pretest results are 2.04 (the
category of skilled enough) and the standard deviation of 0.18. Also, the frequency of
obtaining pretest assessment skills in writing science teaching materials for elementary school
teacher candidates can be seen in Table 4.

Table 4. Frequency of Results of Pretest Writing Skills for Teaching Materials

Value Category Frequency Percentage
3.01- 4.00 Skilled 1 3%
2.01-3.00 Sufficiently skilled 20 50%

1.01 -2.00 Less skilled 19 47%
0.00-1.00 Not skilled 0 0%
Total 40 100%

Implementation of Treatment using PjBL

After carrying out the pretest, the next step is to carmry out treatment using PjBL 3 fimes on
Monday 15, 22, and 29 June 2020. This freatment is carried out following the PjBL learning steps,

as shown in Table 5.

Table 5. PjBL Steps in Class

Numb. PjBL Stages Implementation

1 Design Purpose is defining the At this stage, students conduct discussion
problem activities related to learning problems in
elementary school. These problems

include learning that is presented as less

effective and interactive. Besides, learning

objectives are more difficult to achieve by

students, especially in learning science. In

this step also, students limit learning

problems that originate from teaching

materials.

2 Field Inquiry is defining aspects of Students carry out this step by analyzing
inquiry within the scope of the the problem of science teaching
problem materials. The various problems related to

the cause are analyzed whether they

come from students, teachers, or the
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Numb. PjBL Stages Implementation

government. At this stage also, students
get several questions related to the
teacher's low ability to prepare teaching
materials, which causes learning in the

classroom to be less effective.

3 Propose alternative solutions to Students' stages in this step are with several
problems that involve considering  alternative solutions to the problem that
alternative solutions to the must be solved. Students as pre-service
problem being formulated teachers discuss the understanding of

tfeaching materials and analyze various
ways fo be able to arrange teaching
materials, including by analyzing models of
teaching material development, namely
the "ASSURE" and "ADDIE" models. Based
on these models, students study the
alternatives that make it most comfortable

compile tfeaching materials simply.

4 Choosing the Preferred Solution is Based on the previous step, this step is
to choose one right alternative carried out by students by selecting the
solution "ASSURE" model as a step fo compile

science teaching materials following the
curriculum and student needs. The natural
science materials arranged in teaching
materials are based on the material in the
2013 curriculum but are still written based
on the subject matter of science. Besides,
as writing fraining materials, pre-service
teacher students use the topic of
"movement and energy" that exist in class
4 to be made teaching materials to
facilitate students in preparing contextual
teaching materials and following with

students' needs in elementary school.
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Numb. PjBL Stages

Implementation

5 Operation Step: is Plan methods
for implementing selected

solutions.

6 (Evaluation): evaluating the entire
process and the products

produced

Posttest Results After the Implementation of PjBL

At this stage, pre-service teacher students
are made info four large groups following
the topic "energy" and begin to arrange
teaching materials following the
components of the preparation of
teaching materials. As for each group,
preparing teaching materials with the
topic "heat and temperature,” "Sound

energy," and "Light energy."

Because learning is going on the online
system, students are free to choose
communication tools in completing group

assignments

This step is done by evaluating the results of
teaching materials that have been made

by pre-service teacher students.

Posttest was carried out after the PjBL freatment, namely on Wednesday, July 1, 2020, and

Friday, July 3, 2020. The post-test results were seen from each indicator of the textbook's writing

skills, namely the appropriateness of the content, the language's appropriateness, and the

presentation's appropriateness. The results of the average value of the feasibility of the contents

are 3.41 (skiled categories), the feasibility of presentation is 3.36 (skilled categories), and the

average value of language feasibility is 3.40 (skiled categories).

If seen from the average post-test score results, it is seen an increase in each indicator. The

feasibility of contents increased by 1,64, the feasibility of presentation increased by 1.55, and

the language's feasibility increased by 1.59. A more significant increase was seen in the

language feasibility indicators. Obtaining the pretest and post-test writing skills of the

elementary student's teaching materials can be seen in Figure 3.
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4.00
3.00
2.00
1.00
0.00
content feasibility the feasibility of language
presenting the feasibility
book

M nilai rata-rata pretes M nilai rata-rata postes

Figure 3. Average Test Pretest Skills in Teaching Material

Then the results of the post-test can be analyzed using Microsoft Excel 2010. The results of the

analysis can be seen in Table 6.

Table 6. Results of Post-Data Data Analysis Skills for Writing Teaching Materials

Statistics Value of Post-test Statistics
Sample 40

Minimum Score 3.07

Maximum Score 4,00

Average Score 3,39

Deviation Standard 0,15

Based on Table 6, it can be concluded that the average post-test results of teaching material
writing skills are 3.48 (skilled category), the minimum value is 3.25 (skiled category), the
maximum value is 4.00 (skiled category), and the standard deviation has amounted to 0.15.
The frequency of post-test assessment of the writing skills of science teaching materials for pre-
service teacher students can be seen in Table 7.

Table 7. Frequency of Posttest Results Writing Skills for Teaching Materials

Value Category Frequency Percentage
3,01- 4,00 Skilled 40 100%
2,01 -3,00 Sufficiently skilled 0 0%

1,01 -2,00 Less skilled 0 0%
0,00-1,00 Nof skilled 0 0%
Total 40 100%

Wilcoxon Test Results from The Effect of Project-Based Learning (PjBL) on Improving the Writing

Skills of Natural Science Teaching Materials for Pre-service Teachers

After knowing the pretest and post-test scores of elementary school teacher candidates'
writing skills, the next step is to do the t-test with a paired sample t-test. However, because the
research data is not normally distributed, the test used in this study is the Wilcoxon test or also

called the Wilcoxon Signed Rank Test. This test is conducted to determine whether there is an
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increase or effect of the PjBL model (variable x) on the skills of writing science teaching
materials (variable y) of elementary school teacher candidates. The results of data processing

using SPSS 20 can be seen in Table 9.

Table 9. Ranks Results

Ranks
N Mean Rank | Sum of Ranks
Negative Ranks 02 .00 .00
Positive Ranks 40P 20.50 820.00
Post - Pre
Ties (08
Total 40
a. Pos < Pre
b. Pos > Pre
c. Pos = Pre

Negative ranks between writing skills for pretest and post-test are 0 (zero), both in N's value,
mean Rank, and Sum Rank. This O (zero) value indicates no decrease (reduction) from the
pretest value to the post-test value. Then the positive ranks or the difference (positive) between
the writing skills of teaching materials for pretest and post-test. In Table 10, it can be seen that
there are 40 positives (N) data, which means that 40 students have increased writing skills in
teaching materials from pretest to post-test scores. Whereas Ties are the similarity of pretest and
post-test values. Ties value 0 (zero) indicates that there is no similar value between pretest and

post-test. Then for the "Test Statistics" output can be seen in Table 10.

Table 10. Output Results

Test Statistics

Post - Pre
z -5.512°
Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

Based onTable 11, itis known as Asymp.Sig. (2-tailed) worth 0,000. Because the value is 0,000,05,
it can be concluded that HO is rejected and H1 is accepted. This means that there is a
difference between the writing skills of student teaching materials for pretest and post-test, so
it can be concluded that "there is an influence in the form of an increase in the use of the
Project-Based Learning (PjBL) model on the writing skills of science teaching materials for

elementary education pre-service teacher students.”
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DISCUSSION

Figure 2 shows that the indicator of content feasibility gets the lowest average pretest value
than the indicator of the feasibility of presentation and language feasibility. In the indicator of
contfent feasibility, elementary school feacher students get an average score of 1,77 in the less
skiled category. Students already understand the content of material relevant to the
applicable curriculum, namely the 2013 Curriculum, so that the instructional materials compiled
are following with Basic Competencies (KD) and Core Competencies (Kl). However, the
material compiled is still not contextual, so it is not relevant to elementary school students'
needs and characteristics. The material compiled is still general and superficial, meaning that
students do noft fully understand the concept of the material written. The concept that is not
fully understood by students is because lectures that take place so far are only in the form of
lectures that do not require students to be active in asking questions or expressing opinions,
making observations, discussions, analyzing and applying concepts and ideas in a learning
activity to cause students to be unable solve more complex problems. This kind of learning

does not require students to think critically in solving daily life problems (Sinaga, 2015).

While the presentation's feasibility indicator gets an average value of 1,81 in the less skilled
category, thisis due to some students already understanding how to present suitable teaching
materials, as evidenced by some students who have shown values above 3 in this aspect.
Nevertheless, many students do not write the infroduction at the beginning, sample problems,
worksheets, and summaries of each lesson presented in feaching materials. These students still
tend to make their material teaching concepts without seeing various aspects of every
learning. Besides, the use of images as illustrations supporting material in feaching materials is
still very minimal. According fo Daryanto (2016), students tend not to like textbooks, especially
those that are not accompanied by exciting pictures and illustrations; students tend fo like

picture books full of colors and are visualized in natural forms or picture illustrations.

Then in the language feasibility indicator, the pretest average is 1,81 with the category of less
skilled. Several students have shown good grades in straightforward, communicative, dialogic,
and interactive aspects. However, it still lacks conformity with students, conformity with
Indonesian language rules, and consistent use of ferms, symbols, and icons. The written
language used in feaching materials of most students is still not following the age level of
elementary school students, so that it will be difficult to understand and less stimulating students
to question something further. Simultaneously, sentence structures must be under the level of
language mastery and the level of cognitive development of students (Depdiknas, 2011).
Relating to conformity with the Indonesian language rules, Solchan (2014) explains that
textbooks must use correct and standard language and use standardized transliteration.

Similarly, terms that describe a concept must be consistent between sections in the book
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because using consistent terms will make it easier for students to understand the reading

content (Purnanto, 2018).

After applying PjBL, the average value of the indicator of content feasibility is obtained, which
is 3.41 with the skilled category. The average post-test score increased by 1.64 from the previous
average pretest score of 1,77. Students have a much better understanding of the concept of
natural science material in elementary schools after conducting lectures by applying PjBL. PjBL
organizes learning in projects and engages students in authentic situations where students can
apply learning material to complex and relevant problems with skills that follow the times'
demands (Chiang & Lee, 2016). PjBL can also increase students' desire to learn (Astawa et al.,
2017). The successful implementation of PjBL in class can increase student motivation by being
fully involved in classroom activities. This result is supported by Wan Husin et al. (2016) that the
level of 21st-century skills among the students increased, and the increase was statistically

significant by implementing PjBL.

One of the activities that can involve students in being active in lectures is teaching props.
Making and using teaching props in learning can help instill and understand science concepts
or principles. By operating props, materials, or abstract things in science can be presented in
models. In the form of concrete objects can be manipulated and developed to be easily
understood by students (Annisah, 2014).

Making and using feaching props by students in learning activities can increase student
motivation and develop knowledge, skills, and basic needs in the delivery of material,
concepts, and information in the learning process at school (Oktafiani et al., 2017; Alvian et al.,
2017; Maretasari et al., 2012). Thus, PjBL learning with the activity of making teaching props will
increase students' understanding of elementary school science concepts being studied. The
average value on the indicator of the feasibility of the contents of student teaching materials

can increase.

After students are actively involved in making feaching props, students are then assigned
individually fo write independent teaching materials that contain science materials based on
teaching props that have been made by each group. Before being allowed to write, lecturers
or researchers first explain how to write suitable teaching materials, including indicators of
content eligibility, presentation eligibility, and language eligibility. The appropriateness of the
contents relates to how students understand their respective cognitive schemes of teaching
materials in the form of facts, concepts, laws, and principles, which are then poured into written
form. The feasibility of the presentation relates to the physical and systematic form of writing
the instructional material that is made, for example, writing an intfroduction at the beginning,
sample questions, worksheets, and summaries of each lesson presented in the teaching

material, and the use of graphics and illustrations accordingly. Whereas the language's
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feasibility relates to aspects of the language used in teaching materials, for example,
straightforwardness, the effectiveness of sentences, the accuracy of words, communicative,
dialogic and interactive, conformity with student characteristics, and conformity with
Indonesian rules. According to Nurhadi (2017), writing is a mechanistic skill, meaning that it
cannot be mastered only through theory. Therefore, it is necessary to gradually and
confinuously practice writing exercises because writing is a skill being trained (Langan, 2011).
Training students to write teaching materials independently means they have also trained
students in the thought process because writing is how a person communicates his thoughts
and feelings fo be understood by himself and others, especially related to a science concept
(Indrilla & Ciptaningrum, 2018). This exercise then impacts the average post-test score on
indicators of the feasibility of presentation and the feasibility of language, which is improved. It
is supported by the study of Sadeghi et al. (2016) that implemented PjBL on Iranian EFL learner
comparison/contrast paragraph writing skills. The results were submitted to the t-test, revealing
the students who were educated by PBL outperformed the students who were educated by
the instruction based on student textbooks. The findings lend credence to the positive effects

of PBL in enhancing students writing performance.

CONCLUSION

Based on the research carried out and the results of data analysis that has been done, it can
be concluded that there is an increase in learning with the PjBL model to improve the writing
skills of teaching materials for pre-service elementary school teachers. This fact is evidenced by
the results of the assessment of pretest and post-test. It is increased significantly on each
indicator. Content feasibility increased by 1,77, the feasibility of presentation increased by 1,55,
and the language's feasibility increased by 1,59. It is supported by the Wilcoxon Test results for
pretest and post-test data, which are worth 0,000. Because the value of 0,000 <0.05, it can be
concluded that Ho is rejected and Hi is accepted. This means that there is a difference
between the writing skills of student teaching materials for pretest and post-test, so it can be
concluded that "there is an influence in the form of an increase in the use of the PjBL model on

the writing skills of science teaching materials for the prospective elementary school teacher."
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