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Purpose: The study looks into how knowledge
and critical thinking might help primary school
pupils in Indonesia enhance their writing abilities.
The scientific approach that teachers take to
students' knowledge, critical thinking, and
writing abilities is also examined in this study.
Design/methodology/approach: This quantitative
study used a five-point Likert scale to collect the
data. The teachers involved in Indonesia's
elementary education comprise the study's
population. This study has a 397-person sample
size, and Smart PLS 3.0 is used for data processing.

Findings: The study found that raising student knowledge and critical thinking skills can increase
writing proficiency among Indonesian primary school pupils. Additionally, this study looked into the
best way for students writing abilities in Indonesia to grow. This was shown to be the teacher's use of
a scientific method. Research limitations/implications: The research has excellent theoretical and
practical ramifications that have enhanced our understanding of writing skills and offer a strategy for
enhancing the writing abilities of primary kids using a scientific method. Originality/value: Because
new relationships are formed in this research model, the novel framework of this study adds to our

understanding of writing skills.
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1. Introduction

Their writing abilities significantly impact students' learning performance (Khair &
Misnawati, 2022). This skill is not confined to classroom activities; writing also aids pupils
in achieving other objectives (Madeng, 2019). The pupils' learning is divided into stages.
Thus it is crucial to boost their writing abilities starting in first grade (Limpo & Alves, 2017).
Certain children can perform better in school activities if they have superior writing skills
during their early learning stages (Semeraro et al., 2019). Additionally, teachers must
improve pupils' writing abilities since this will help them study more effectively (Boekaerts
& Rozendaal, 2007). Further, children with stronger learning strategies enhance their
writing skills earlier due to their positive attitudes toward learning. However, primary-
level children are not particularly driven to sharpen their writing abilities to boost their
performance (Little et al., 2018).

Elementary school kids in Indonesian classrooms lack the necessary writing abilities
(Khair & Misnawati, 2022). There is no possibility for pupils at government-run institutions
to develop their writing abilities (Saputra, Tania, & Efkar, 2022). It is difficult for
Indonesian pupils to learn traditionally. Students can increase their performance when
they possess the necessary writing abilities, but they can also work hard (Saragih,
Adisaputera, & Saragi, 2019). Because they think their kids' writing abilities are suitable for
the basic level, primary school teachers are not doing enough to help their pupils' writing
skills (Haerazi & Irawan, 2020). Yes, some primary school pupils are better writers than
others, but for greater learning outcomes, they must constructively enhance their writing
abilities (Toba & Noor, 2019). Indonesian teachers are not focusing on the scientific
approach to teaching to benefit their students' better learning outcomes. Teachers play a
crucial role in helping pupils enhance their writing abilities (Graham et al., 2019).

According to the study by Indrilla and Ciptaningrum (2018), teachers in the public
sector of Indonesia place minimal value on their students' writing abilities. According to
the research by Toba and Noor (2019), when kids are driven by their parents to enhance
their academic achievement, their writing performance also increases. Similarly, Haerazi
and Irwan's study (2020) found that students' writing ability improves when they are
internally motivated, which is influenced by the stimuli. Additionally, the study by Sari,
Utomo, and Astina (2021) found that when students work more effectively to enhance their
learning performance, their writing improves. Additionally, the study by Saragih et al.
(2019) showed that strongly motivated students to improve their writing performance
might obtain a superior working methodology. Further, the study by Santosa, Basuki, and
Puspita (2019) argued that while students should practice writing abilities over time to
improve their writing, they should do so in stages.

It is clear from studies in the literature that many researchers' work has significantly
expanded our understanding of writing abilities. These pupils, however, do not
conceptualize the writing abilities of Indonesian primary kids methodically. As a result,
there is a gap in our understanding of writing abilities. To enhance the writing abilities of
Indonesian primary students, the research explores the effects of student knowledge and
critical thinking. The scientific approach that teachers take to students' knowledge, critical
thinking, and writing abilities is also examined in this study. As a result, this research has
a glaring gap, and the model is built around this gap. Because new relationships are formed
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in the research's novel framework, this knowledge of writing skills is expanded. Similarly,
the study has excellent theoretical and practical ramifications that have developed our
understanding of writing skills and provided a means of enhancing primary kids' writing
skills through science. Scholars should continue to add to this model following the
research's future goals.

2. Literature Review

According to the study by Indrilla and Ciptaningrum (2018), students' knowledge is
crucial for their learning and writing since it gives them a direction for improving their
learning performance. Similarly, Toba and Noor's study (2019) found that students' writing
abilities would improve, provided they have the necessary skills to work on their writing
practices. Furthermore, according to the research by Haerazi and Irawan (2020), students
decide how well they will perform in their writing assignments depending on their skill
level, which is important for learning and performance. Sari et al. (2021) also found that
students' writing significantly impacts their performance. Still, their writing would
improve if they worked on it scientifically while being supervised by their teachers.
According to the study by Saragih et al. (2019), students who prioritize their writing
abilities not only do better in class but also see improvements in their writing abilities over
time. According to the research by Santosa et al. (2019), students who have adequate
subject-matter knowledge write suitably because there is no ambiguity in their writing.

Additionally, Little et al. (2018)'s study stated that students need to have a firm grasp
of the material because knowledge can help them write more effectively. Additionally,
Khair and Misnawati's research from 2022 stated that teachers should give their pupils the
right information to help them write more effectively, which is essential for the quality of
their final products. Similarly to this, Boekaerts and Rozendaal (2007) study found that
students' writing abilities would develop once they were prepared to put in the necessary
effort to learn writing. Similarly, Semeraro et al. research from 2019 found that students'
writing is crucial to their success and that parents must inspire their children to develop
their writing style.

H1: Student knowledge influences writing skills.

According to the study by Haerazi et al. (2020), when students have the adequate
subject knowledge, their critical thinking is suitable. According to the study by Madeng
(2019), students must write better to do better because they cannot do it without the
appropriate skills and topic understanding. Furthermore, the study conducted by Limpo
and Alves (2017) found that students critical thinking strategies can help them perform
better because they can accept new learning techniques thanks to this strategy.
Additionally, according to the study (Limpo & Alves, 2017), students' critical thinking
abilities are crucial for their learning because they consistently do better in reading and
writing to comprehend the study's context. Graham et al. research's (2019) found that for
students who are more adept at learning, their critical thinking skills need to be
strengthened in a useful way to guarantee that logical arguments support their reading
and writing.

Furthermore, the study by Madeng (2019) found that students' writing abilities are a
better way to raise their performance since the capacity for critical thought enhances them.
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According to Haerazi et al. (2020), pupils who can use critical thinking perform
significantly better than other students who lack these skills. Additionally, the study by
Semeraro et al. (2019) stated that parents should train their children to embrace new critical
thinking and writing style to enhance their learning. Additionally, Boekaerts and
Rozendaal (2007) study found that students' writing would improve if they learned to think
critically about it. Additionally, Khair and Misnawati's study from 2022 found that
students' ability to write critically is crucial to how well they learn.

H2: Student critical thinking influences writing skills.

Little et al. (2018)'s study concluded that a teacher's involvement is crucial to students'
learning. The study by Saputra et al. (2022) clarified that teachers are a source of motivation
for students and are influenced by their important techniques. According to Santosa et al.
(2019) research's from 2019, when teachers use a scientific approach to teaching, pupils
learn more effectively since it boosts student performance. According to the study by
Saragih et al. (2019), students who are strongly motivated to improve their performance
critically can benefit from a teacher's usage of scientific methodologies for better working
and learning. According to Sari et al. (2021), instructors should have high expectations for
their pupils and give them the tools and resources they need to succeed in school.
According to the research by Haerazi and Irawan (2020), teachers that employ effective
learning techniques always think about their students' usage of learning methodologies,
which can help them write and read more effectively. According to the study by Indrilla
and Ciptaningrum (2018), when teachers develop cutting-edge methods to use in the
classroom to ensure that all children receive an equitable education, student learning
performance can be enhanced.

Similarly, Toba and Noor's study from 2019 found that the instructor must oversee all of
the class's activities, including the students' performance and output. He must introduce new
teaching methods methodically to ensure pupils learn more effectively. According to the
research by Limpo and Alves (2017), instructors with a positive attitude are enthusiastic
about their students' education. These teachers can improve their students' performance by
incorporating scientific modules into their lessons. Additionally, Graham et al. study .'s (2019)
found that teachers' systematic working methods help children learn more effectively.

H3: The teacher's scientific approach moderates the relationship between student knowledge and
writing skills.

According to the study by Madeng (2019), the instructor plays a crucial role in
classroom activities by inspiring the students to work hard and accomplish their objectives.
In addition, Haerazi et al. (2020) found that teachers who are extremely driven for their
students' performance must work creatively for their students' success. Semeraro et al.
(2019).'s study also found that teachers can support students in developing their critical
thinking by including them in various necessary activities. Indeed, Boekaerts and
Rozendaal's study from 2007 found that teachers' involvement in student affairs is essential
for classroom activities since students' performance cannot be improved without it.
According to research by Khair and Misnawati (2022), students who are driven to succeed
in their classes ask their lecturers for help enhancing their critical learning. However, Little
etal. (2018)'s study found that teachers are crucial in helping students develop their critical
thinking skills and that students' writing abilities are vital to improving their performance.
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According to research by Saputra et al. (2022), students can learn more effectively when
their teachers support their in-class performance.

Additionally, Santosa et al. (2019) study stated that teachers must use a scientific
method while motivating pupils to improve their performance. Saragih et al. (2019)
showed that when students were offered a better functional solution, their critical thinking
and performance would enhance. Additionally, Sari et al. (2021) study from 2021 found
that learning might be improved when teachers support their students' critical thinking
skills. Further, according to Indrilla and Ciptaningrum (2018), a teacher can give pupils a
better learning environment to develop their writing,.

H4: The teacher's scientific approach moderates the relationship between students'
critical thinking and writing skills.

The framework of this study is reported in Figure 1.

[ Student Knowledge P » Writing Skills ]

[Student Critical Thinking

[ Teacher Scientific ]

Figure 1. Theoretical Framework
3. Methodology

This study is based on "quantitative data" collected by Indonesian primary school
teachers in various locations. Because these teachers are directly involved in instructing the
pupils and assessing their performance, they are the "population" that is being targeted.
Therefore, it is appropriate to gather information from the teachers about the students'
writing talents and cognitive capacities to support this study's findings. To validate the
results, the studies found in the literature also gathered information from the teachers. In
addition, this study modified the "scale items" from Lin and Maarof (2013) to assess the
direct influence of student knowledge on primary students' writing abilities. The "scale
items" from O'Flaherty and Costabile (2020) were also modified for this study to assess the
direct influence of student critical thinking on the writing abilities of elementary children.

4. Additionally, the scientific teaching method of the teacher served as a moderator
in this study's adaptation of the "scale items" from Abadi, Pujiastuti, and Assaat (2017) to
assess the influence of student knowledge on writing abilities. Additionally, this study
used the Farzizadeh and Bahareh (2012) test to examine how writing abilities fit into the
research paradigm. A five-point Likert scale was used for the questionnaire since similar
"rating scales" were used for data collection and analysis in research discovered in the
literature. Accordingly, the "simple random sampling technique" has been used in this
research to gather data since it is proper to do so when the study population is known. To
collect information for the final analysis, the teachers were contacted at several primary-
level educational institutions in Jakarta, the capital of Indonesia. In this study, "Smart PLS"
is also employed as a tool for data analysis.
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5. Data Analysis

The first step of the research examined "data normality" and used "Smart PLS" for
data analysis. According to Royston (1992), "kurtosis is a measure of whether the data
are heavy-tailed or light-tailed relative to a normal distribution, and skewness is a
measure of symmetry, or more specifically, the lack of symmetry." The author Field
(2013) further explained that "a general guideline for skewness is that if the number is
greater than +1 or lower than -1, this is an indication of a substantially skewed
distribution, and the general guideline for kurtosis is that if the number is greater than
+1, the distribution is too peaked." As a result, Table 1's findings show that the study's
"data normality" is adequate.

Table 1
Data Normality
Mean Standard Deviation Excess Kurtosis Skewness

SK1 3.171 1.451 -0.309 0.090
SK2 3.153 1.710 -0.431 0.457
SK3 3.450 1.827 -0.620 0.386
SK4 3.392 1.824 -0.544 0.468
SK5 3.441 1.650 -0.212 0.361
SK6 3.374 1.727 -0.547 0.254
SCT1  3.387 1.741 -0.737 0.149
SCT2  3.608 1.834 -0.658 0.274
SCT3  3.622 1.806 -0.595 0.360
SCT4 3.572 1.899 -0.630 0.435
SCT5 3.473 1.835 -0.550 0.444
SCT6  3.523 1.840 -0.552 0.410
SCT7  3.509 1.850 -0.668 0.351
TSA1 3.441 1.772 -0.360 0.501
TSA2  3.446 1.851 -0.784 0.251
TSA3  3.392 1.772 -0.456 0.395
TSA4 3.563 1.738 -0.414 0.355
TSA5 2959 1.390 0.202 0.661
WS1  3.023 1.330 1.040 0.883
WSs2  3.090 1.267 1.381 0.927
WS3  3.036 1.352 0.775 0.771
WS4 2995 1.300 0.576 0.591
WSs5  3.023 1.324 0.458 0.545
WSs6  3.000 1.291 0.718 0.708
WS7 2928 1.387 -0.095 0.457

For "the correlation coefficient for the variable and factor," the study investigated "factor
loadings." Factor loading "shows how well an item represents the underlying construct,
and it must be over 0.70," according to Armstrong and Soelberg (1968). As a result, Table

2's data demonstrate that the research has accurate factor loadings.
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Table 2

Factor Loadings
"Constructs Indicators FL

Student Critical SCT1 Ithink a student with knowledge has critical thinking. 0.858

Thinking
SCT2  The student with critical thinking asks many questions. 0.885
SCT3  The student has critical reasoning for each subject. 0.897
SCT4  Students' critical think improves their learning. 0.925
SCT5 The students learn better with critical thinking, 0.911
SCT6 The stqdent understands the concept better with critical 0870
reasoning,
SCT7 Imotivate the students to critically reasoning. 0.895
Student gk1  Theknowledge of students reflects their learning 0.889
Knowledge performance. ’

SK2  The student with knowledge is the best performers. 0.897
SK3  Learning performance is possible with knowledge. 0.891
SK4 The writing of students improves with their 0.868
knowledge.
SK5  Knowledge improvement is possible with teamwork.  0.883
SK6 The classroom performance of students reflects their 0895
knowledge.

Teacher Scientific TSA1 The teachers may have a scientific approach to class. ~ 0.860

Approach
TSA2 Systematic learning can improve the performance of 0.874
students.
TSA3 The crit'ical leammg of students is improved with the 0.897
teacher's strategies.
TSA4 The best teachers are working scientifically to improve 0878
student performance.
TSA5 A teacher can'd‘e\'/elop a scientific approach to 0.750
classroom activities.
Writing Skills WS1  Writing skills are based on knowledge. 0.867
WS2  The writing of any student can be improved over time. 0.870
WS3  Scientific writing is better for students. 0.883
WS4 Writing skills can be developed in different steps. 0.900
WS5  The writing of students is necessary for their better learning. 0.906
WS6  The primary level students are better at writing, 0.905

WS7  Writing performance should be improved by teachers." 0.872

The validity and reliability of the study were further examined using "Cronbach's alpha
()", "composite reliability (CR)", and "average variance extracted (AVE)". According to
Tavakol and Dennick (2011), "Cronbach's alpha is a measure of internal consistency, that
is, how closely related a set of items are when taken as a whole. It is regarded as a gauge
of scale dependability. "Composite reliability (CR > 0.70) is a measure of internal
consistency in scale items, much like Cronbach's alpha," as established by de Freitas, de
Oliveira, and de Oliveira (2019). "Average variance extracted (AVE > 0.50) is a measure of
the amount of variance that is captured by a construct about the amount of variance due to
measurement error," dos Santos and Cirillo (2021) showed. Figure 2 shows the results of
Cronbach's alpha analysis. The results of additional criteria are also included in Table 3,
which demonstrates the "reliability and validity" of the research.
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Figure 2. Cronbach Alpha
Table 3
Reliability and Validity
Cronbach's Composite Average Variance Extracted
Alpha Reliability (AVE)

Student Critical 0.957 0.964 0.795
Thinking
Student Knowledge 0.946 0.957 0.787
Teacher Scientific 0.907 0.93 0.728
Approach
Writing Skills 0.954 0.962 0.785

Discriminant validity, as established by Ab Hamid, Sami, and Sidek (2017), "tests
whether concepts or measurements that are not supposed to be related are unrelated."
Heteritrait-Monotrait (HTMT) is a gauge of similarity between latent variables, as Ab
Hamid et al. (2017) showed. The HTMT criterion is debatable, as Gold, Malhotra, and
Segars (2001) showed; most sources advise a value below 0.90. The results shown in Table
3 demonstrate that the research has an adequate "HTMT."

Table 4
HTMT
Student Critical Student Teacher Scientific ~Writing
Thinking Knowledge Approach Skills
Student Critical
Thinking
Student Knowledge 0.876
Teacher Scientific 0.793 0.765
Approach

Writing Skills 0.712 0.731 0.817
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Figure 4. Moderation of Teacher Scientific Approach between Student Critical Thinking and
Writing Skills
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As recommended by Hair, Sarstedt, Pieper, and Ringle, "t > 1.96 and p < 0.05" are used
to test the results of the hypotheses (2012). As a result, the results of H1 showed that student
knowledge had a significant impact on their writing abilities. Second, the results of H2
showed that students' critical knowledge significantly impacts their writing abilities.
Thirdly, the results of H3 showed that student knowledge significantly affects their writing
abilities, with the teacher's scientific approach as a moderating factor. Additionally, the
relationship between student knowledge and their writing abilities is positively
strengthened by this moderation of the teacher's scientific approach (see Figure 3). Finally,
the results of H4 showed that, with the scientific approach of the teacher serving as a
moderator, student critical thinking significantly impacts their writing abilities. The
teacher's moderation of her scientific approach strengthens the relationship between
students' writing and necessary thinking abilities (see Figure 4). In this way, Table 5 and
Figure 5's presented data demonstrate that the research has tested every significant
hypothesis.

Table 5
Hypotheses Results
. . Standard T P
Path Original Sample Deviation Statistics Values

Student Knowledge -> Writing Skills 0.636 0.150 4241  0.000
Student Crltlcalsgﬁllr;kmg -> Writing 0.250 0.034 7350 0.000
Moderating Effect 1 -> Writing Skills 0.385 0.043 8.953  0.000
Moderating Effect 2 -> Writing Skills 0.241 0.037 6.513  0.000

6. Discussion

As recommended by Hair, Sarstedt, Pieper, and Ringle, "t > 1.96 and p < 0.05" are used to
test the results of the hypotheses (2012). As a result, the results of H1 showed that student
knowledge had a significant impact on their writing abilities. Second, the results of H2
showed that students' critical knowledge significantly impacts their writing abilities. Thirdly,
the results of H3 showed that student knowledge significantly affects their writing abilities,
with the teacher's scientific approach as a moderating factor. Additionally, the relationship
between student knowledge and their writing abilities is positively strengthened by this
moderation of the teacher's scientific approach (see Figure 3). Finally, the results of H4
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showed that, with the scientific approach of the teacher serving as a moderator, student
critical thinking significantly impacts their writing abilities. The teacher's moderation of her
scientific approach strengthens the relationship between students' writing and critical
thinking abilities (see Figure 4). In this way, Table 5 and Figure 5's presented data
demonstrate that the research has tested every significant hypothesis.

7. Implementation

This study has theoretical significance since it significantly adds to our understanding
of writing skills in ways that previous studies did not. This study made it known that the
pupils' knowledge plays a crucial role in influencing the writing abilities of elementary
school kids. Additionally, this study contributes to the body of knowledge regarding how
pupils' critical thinking affects their writing abilities as primary students. The prior studies
in the body of literature did not examine this association either. This study also showed
that the scientific approach used by teachers to moderate the relationship between student
knowledge and writing abilities improved elementary students' writing. In this way, the
moderating link that the preceding studies had failed to explain is added to the body of
knowledge.

Additionally, this study showed that the scientific approach used by teachers in the
classroom had a moderating effect on the relationship between primary students' writing
and critical thinking. The earlier studies could not fully explain this moderating link, a new
addition to the body of knowledge. As a result, the research's model adds something fresh
and original to the body of literature.

This study also showed that primary school teachers in Indonesia are needed to help
their students improve their writing abilities. The study showed that teachers must
emphasize the scientific method for pupils to enhance their writing because it benefits their
learning. According to the study, teachers who continually assess their students' writing
abilities and use a critical mindset can help them improve their writing performance.
Additionally, the study claimed that teachers must work productively to improve their
writing abilities. Indeed, teachers with superior working methods can improve their
thinking skills for their output. According to the research, teachers who are particularly
driven to aid primary students' writing skills should guide them in developing their critical
thinking skills because it will benefit them in their learning techniques. Additionally, the
study showed that using a scientifically created curriculum for the pupils can enhance their
writing performance. To ensure that students are improving their writing more effectively,
teachers must ensure that students are learning more and expanding their knowledge.

8. Future Directions

The study found that raising pupils' knowledge and critical thinking levels can boost
their writing abilities at the primary school level in Indonesia. Additionally, this study
looked into the best way for students' writing abilities in Indonesia to grow. This was
shown to be the teacher's use of a scientific method. However, researchers can improve this
model of student writing abilities in the next scholarly research projects. To further the
literature, researchers must look at how student cognitive behavior affects both students'
critical thinking and writing skills. This investigation would add to what is known about
students' writing abilities.
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Similarly, the researchers must examine how students' mental health affects their
critical thinking and writing abilities. This is a novel addition to what is already known
about students' writing abilities. Additionally, the researchers must look at how student
motivation affects the relationship between their critical thinking and writing abilities. This
is a brand-new addition to their understanding of students' writing abilities. Future
research can add to the body of knowledge by moving in these ways.
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