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Abstract  

 
This study investigated the effect of scientific method-based pedagogical competence reflection (SMBPCR) to 
improve teacher professionalism in Bandar Lampung schools, in Indonesia. This study used a quasi-
experiment with pretest-posttest experimental designs on three groups of teachers carried out over six 
months. Purposive sampling was used to recruit 18 teachers as samples with three criteria: Bachelor of 
Education degree in Primary Teacher Education, primary classroom teachers, and three groups of teaching 
experiences. Data were analyzed using the nonparametric test with two related samples. Results showed that 
there is an average increase from 2.49 to 3.54 statistically therefore the SMBPCR could improve teacher 
professionalism significantly.   
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1. Introduction 
 
Teacher professionalism is essential. That is why efforts to increase teacher professionalism have 
become serious programs worldwide, including in Indonesia. Teacher professionalism will lead to the 
quality of the nation. There are findings from many studies that demonstrate teacher professionalism 
(Chowdhary, 2015; du Plessis et al., 2014; Haenilah, 2013a; Lopes & Cunha, 2017; Suciu & Mata, 2011). 
Several models of teacher professional development have been studied, one of the most popular ones 
is Lesson Study. This model has become increasingly popular as a platform for teacher learning and 
the development of professional learning communities in schools worldwide (e.g., Hong Kong, 
Indonesia, Singapore, Vietnam), the United States, and Europe (e.g., Norway, Sweden, the UK) 
(Fägerlind & Saha, 2016; GoH, 2015). 
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Indonesia, with a total of 3,133,638 teachers in 250,000 schools (Ministry of Education and 
Culture (Data, 2017; Saito et al., 2006), has tried using various conventional models of increasing 
teacher pedagogic competence such as Lesson Study (Saito et al., 2006), Dual-Mode (Widodo & 
Riandi, 2013), Scaffolding (Rahman et al., 2015), Community-Based Teachers (Harjanto et al., 2018), 
and Certification Program Lecturers (Kusumawardhani, 2017). Even so far, the Government of 
Indonesia has made various efforts such as in-service training, education, and training (basic and 
advanced levels), and short training (crash courses), which are organized by teacher professional 
organizations. Specifically, the implementation of Scientific Method-Based Pedagogical Competence 
Reflection has never been applied to teachers for in-service training activities. Previously, Scientific 
Method-Based Pedagogical Competence Reflection has implemented in elementary school teacher 
education students with the result that Scientific Method-Based Pedagogical Competence Reflection 
was able to improve pedagogical competence which was reflected in students in learning teaching 
practice (Haenilah, 2013a).    

However, the efforts have not worked well in making teachers self-reliant to improve their 
professionalism. Teacher competence test results are still low. For example, the results of the Teacher 
Competency Test (Uji Kompetensi Guru or UKG) in 2015 for pedagogical competence with an average 
score of 48.94 was below that of the nationally targeted (55). That is, this average score is below the 
minimum competence standard of 55 out of 100 targeted by the Indonesian Government (Destiana & 
Utami, 2017). These results have become academicians' concern because pedagogical competence is a 
significant basis of teacher professionalism (Chowdhary, 2015; Darling-Hammond, 2012; Liakopoulou, 
2011). The low average score teacher qualification needs to be paid attention to for improvement 
because Indonesia still has 15,59% of educators (teachers and principals) who have not completed 
undergraduate degrees as required. It makes the student's learning achievement in Indonesia lower 
than that of their counterparts in other countries (Gurria, 2016). Additionally, in terms of student 
achievement, the test results from the Program for International Student Assessment (PISA) 
published by the Organization for Economic Cooperation and Development (OECD) showed that the 
average scores of such subjects as math, reading, and science were 375, 396, and 382 respectively 
below those of OECD for these three subjects (494, 496, and 501).  

In 2015, OECD revealed that Indonesian students performed below their fellows in other 
countries because their teachers were not equipped with the expertise to help them develop their 
potency (Gurria, 2016; Kementerian Pendidikan dan Kebudayaan (MoEC), 2017). In addition to the 
teacher's insufficient expertise, the General Director of the Teacher Training Institute (Lembaga 
Pendidikan Tenaga Kependidikan, or LPTK) reported that only seven out of 34 provinces in Indonesia 
obtained average scores slightly above the minimum competency standard of 55 in the teacher 
competency test in 2015. These seven provinces with the obtained average scores are as follows: DI 
Yogyakarta (62.58), Central Java (59.10), Jakarta (58.44), East Java (56.73), Bali (56.13), Bangka 
Belitung (55.13) and West Java (55.06). Teachers from Lampung Province obtained an average score of 
49.72. It is lower than the nationally targeted minimum score (Destiana & Utami, 2017).     

In Indonesian schools, many teachers' competence improvement pedagogical competence 
programs through regular in-service training crash courses organized by the Indonesian Government 
and teachers' organizations, but the programs are still unsuccessful. Indonesia needs an effective 
model for improving teacher professionalism to have and to put into practice by teachers. This study 
offers a solution to guide teachers in ways to enhance their pedagogical competence over time to lead 
to teacher professionalism improvement: scientific method-based pedagogical competence reflection 
(SMBPCR). Some experts suggest that the scientific method can be one of the models of self-
reflection in improving pedagogical competence through scientific ways of thinking (Keesing-Styles, 
2003; Pollard & Collins, 2005; Swennen, 2009). 

This study assumes that efforts to increase teacher professionalism depend on the teacher's 
interests. However, improvements must be made as part of the teacher's needs and be carried out 
continuously. Reflection on scientific method-based pedagogical competencies is carried out using an 
integrated self-reflection program to increase teacher professionalism (Haenilah, 2013a; Singh & 
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Mabasa, 2015; Taylor, 2014). Therefore, these efforts need to be facilitated with a model that allows 
teachers to do it continuously, systematically, independently, and sustainably. The government and 
teachers' organizations can use the SMBPR model to help teachers learn and improve their 
professionalism. 

This study investigates the effect of SMBPCR in improving teachers’ professionalism. The results 
of this study give feedback to the government, particularly the central government, on how to 
improve teacher professionalism continuously, systematically, independently, and sustainably based 
on the steps of the scientific method so that improving teacher professionalism will no longer be 
mainly dependent on government policy.  
 
2. Theoretical Framework 
 
Current teacher professionalism describes a pattern of educational reforms that lead to efforts to 
develop teacher standards to strengthen the development of a performance culture. The desired work 
culture of improvement and accountability will impact teacher autonomy to increase their knowledge 
and professional judgment (Sachs, 2016).  

The implementation of teacher professionalism and accountability is embedded in the policies 
and practices of the education system and schools (Sachs, 2016). This system reflects the core 
competencies that demand professional teachers to design, implement, and evaluate learning 
(Shulman, 1986) and is reflected in the lesson plan. This competence is called pedagogic competence 
and is also defined as how prospective teachers can familiarize themselves with three aspects of 
competence (knowledge, attitudes, and skills) to improve learning to achieve learning goals for 
competency development (Apelgren & Giertz, 2010).  

The lesson plan is a guideline for implementing and evaluating the success of learning. It 
consists of educational goals, organized educational experiences, and evaluation (Tyler, 2013). 
However, teachers prepare lesson plans to use as a guide to measuring student success and have not 
used teachers to reflect on their success. 

Meanwhile, this study used lesson plans as the basis for developing scientific method-based 
pedagogic competency guidelines, which were developed by incorporating one component of 
additional education: the goal of improving teacher teaching. Thus, RPP serves as a measure of the 
success of teachers and students. 

Scientific method-based pedagogical competence reflection (SMBPCR) is a self-reflective effort 
to develop teacher professionalism. The SMBPCR is based on the assumption that pedagogical 
competence is a sub-competency of overall competence, but its existence becomes the core of the 
overall capability of the teachers. Pedagogical competence becomes the spearhead of professionalism 
because its implementation is directly related to all other competencies. Pedagogical competence is 
described as the ability and willingness to implement the attitudes, knowledge, and skills that 
support learning regularly by planned objectives (Haenilah, 2013a; Jones, 2015; Taylor, 2014).  

Pedagogical competence can reflect the level of teacher professionalism because this 
competence can combine all the other three types of competencies:  academic, social, and 
personality.   Such competencies as a whole can be reflected by the quality of the development of the 
learning process as well as the attitudes and actions that can be used as a model that leads to the 
success of student learning (Roig Vila et al., 2015). Pedagogical competence is not something static, 
but something that one never completes. Showing the ability and the will to apply a way of working 
that supports student learning means continuously taking in new knowledge, learning from new 
experiences, and developing professionally and pedagogically. Pedagogical competence means 
continuously evaluating one’s pedagogical practice in light of what research and proven experiences 
have shown to best promote student learning (Apelgren & Giertz, 2010; Haenilah, 2013a). 

 The real target of SMBPCR is not just the activity of transferring knowledge but also the ability 
in designing, implementing, and evaluating learning. This involves the ability to acquire knowledge, 
attitudes, and skills as a bridge between the curriculum and the students so that learning on purpose 
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can be realized. In terms of teacher professionalism standards, pedagogical competence is not only 
built on the knowledge that will be taught to the students but also on their knowledge to develop 
their profession or academic content. Pedagogical competence is also required to be able to 
internalize the aspects of the academic content with the aspects of pedagogical content into a real 
action that can allow all students to achieve their learning goals (Yee Lai & Wah Priscilla Lo-Fu, 2013) 
as shown in Figure 1. 

 

 
 
Figure 1: Pedagogical competence position 
Source: Data analysis of this article 
 
The teachers are required to know academic content in the form of facts, concepts, principles, laws, 
and theory, both on the content to be taught and on the usefulness to establish their identity as an 
educator. The content becomes meaningful when formulated proportionally to the classroom 
learning situation (Borko & Livingston, 1989). In addition, some researchers argue that the 
transformation of teaching knowledge must occur in teaching practice because this transformation 
process is related to the planning and design of learning, evaluation, and reflection activities (Leikin 
& Zazkis, 2010; Shulman, 2013). The curriculum structure illustrates that teaching does not just 
convey information from teacher to students but it also includes activities and actions to be done. 
This indicates that teachers should have pedagogical content knowledgeability which becomes the 
main capital in presenting fun learning for students (Shulman, 2013). 

Increasing pedagogical competence on an ongoing basis becomes an essential requirement for 
teachers to improve their professionalism which leads to student success in learning. Teachers have 
unlimited opportunities to improve their teaching skills to be effective, and the most appropriate 
effort is by reflection (Laverick, 2017). The evolution of reflection in learning as well as an educational 
effort for teachers can be traced back to the thought of Dewey (1929) who used the idea of scientific 
methods to scaffold people to think and learn by learning by doing. Dewey made a tremendous 
impact on education and how teachers used reflection as a scaffold to enhance their learning 
experience and professionalism. Reflection is an effort to divert the subject in mind and to give 
serious and factual considerations to enable people to act in a programmed way. Reflective efforts 
involve the consideration of being active, persistent, and careful (Lupinski et al., 2012). 

 The scientific method in the professional development of teachers should be an ongoing 
process, which begins with the activity of self-reflection. In essence, human nature is naturally 
curious, so humans are always questioning the things they see or hear, and develop ideas 
(hypotheses) about why. The best hypothesis leads to a prediction that can be tested in various ways, 
including making further observations about their teaching abilities. Haenilah (2013a) suggests five 
stages of such activity: 1) finding the problem, 2) formulating the problem, 3) determining alternative 
solutions to the problem, 4) developing ideas to solve the problem, and 5) designing solutions to the 
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problem. The fifth step must be planned on the next teachers’ lesson plan, as the achievement of 
increasing teacher professionalism. Teachers come to professional development opportunities with 
different backgrounds, confidence, and motivation (Whitworth & Chiu, 2015). Therefore, teaching is 
not a routine job, but an effort to improve professionalism, so there must be programmed efforts in 
addition to realizing student learning outcomes as well as the achievement of the ability of teachers 
themselves. 
 
3. Methods 
 
3.1 Research design and subjects 
 
This study used a one-semester quasi-experimental design with a pre-post design experiment with 
the three groups of teachers representing three categories of teachers’ years of teaching experience. 
The subjects of this study are 36 public primary school teachers in Bandar Lampung City.  

Purposive sampling was used to recruit 18 out of 36 teachers from 18 out of the 36 public 
primary school teachers in Bandar Lampung City, meeting three criteria:  

(1) Teachers held Bachelor of Education degrees in Primary Teacher Education (Pendidikan 
Guru Sekolah Dasar or PGSD). This is as required by Law No. 14 of 2005 about teachers and 
lecturers.  

(2) Teachers were primary classroom teachers. These teachers taught in a class-teacher system, 
where the same teacher taught several subjects such as science, social studies, Indonesian 
citizenship education, and mathematics in one class. 

(3) Teachers were from three groups of teaching experiences: ≤ 5 years, 6 -10 years, and > 10 
years. Each group consisted of six classroom teachers, assigned to teach different six grades 
(from first to sixth-grade students). 18 teachers in three categories of teaching experience: 
(a) ≤ 5 years (comprising 6 teachers), (b) 6 - 10 years (comprising 6 teachers), and (c) > 10 
years (comprising 6 teachers).  

 
3.2 The Components of the SMBPCR and the methods of intervention 
 
Researchers utilized SMBPCR components as shown in Table 1 with the use mentorship method as 
shown in Figure 2. 
 

 
 
Figure 2: The Cycle of Mentorship 
 
The method used was mentorship programs where researchers provide guidance and support to 
those seeking to enhance their skills. 
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3.3 Procedure 
 

1. Observe: The mentor comes to the class where the teacher (mentee) is teaching and the 
mentor records important events during the lesson 

2. Reflect: The mentor uses the SMBPCR assessment instrument with the teacher to reflect on 
the learning that has been carried out. 

3. Improve lesson plans: Mentors and mentees (teachers) improve lesson plans and add 
reflection points using the SMBPCR instrument. 

4. Develop a new lesson plan for the next teaching. 
 
3.4 Data collection 
 
The data were collected using two instruments: a scoring guide and a self-reflection form. The former 
was used to assess teachers’ ability to plan and teach before the treatment was given. This way 
enabled the teachers to know their teaching accomplishments. The latter is a scientific approach as a 
guide for the professional development of their next teaching activity. The self-reflection form used 
the format of pedagogical competence reflection based on the scientific method (see Table 1).  This 
form was used to assess teacher pedagogical competence as the treatment.  

Data collection was carried out in two stages: first, before using the format of a scientific-based 
pedagogical ability reflection, and second, after using the format of a scientific-based pedagogical 
ability reflection. Collecting data in the first stage of this study used documents in the form of a 
lesson plan used as the scoring guide to identifying teachers’ ability to plan and teach before the 
treatment was given. During this stage, the teachers identify their problems in planning and/or in 
learning implementation. The identified problems were then preceded by the second stage. 

In the second stage, the teachers used the problems in the first stage as one of the next lesson 
plan components to be achieved as teaching achievement. However, conventionally, such problems 
were not previously included in a lesson plan. In other words, normally, the lesson plan includes only 
student learning achievement, not teacher teaching achievement. This is a breakthrough in this 
model of improving teacher professionalism through SMBPCR in this study.   

In other words, the second stage of data collection was combined with the steps of professional 
development based on the scientific approach by including the problems identified in the first stage.  
Collecting data from the three target groups was conducted six times: three times to get the data 
without treatment and three times to get the data during the treatment. The steps and objects of 
SMBPCR are outlined in Table 1. 

 
Table 1: Format for assessment of SMBPCR 
 

No Steps of Reflection   Based on Scientific Method 

Pedagogical Competence Assessment (Score: 1-5)
Learning Plan Learning Implementation Learning Evaluation 
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1 Identifying Problems         
2 Formulating the Problems        
3 Selecting Alternative Solutions to the Problems        
4 Defining Ideas to Solve the Problems        
5 Planning to Solve the Problems        

 
Source: Haenilah (2013b) 
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Table 1 shows the format used to assess teacher pedagogical competence reflection based on scientific 
methods. Pedagogical competence based on the steps of the scientific approach was assessed using 
three stages of learning: plan, implementation, and evaluation. First, the learning plan, which became 
the target of pedagogical competence in this study, consisted of five aspects: 1) formulating the 
indicators, 2) determining the media, 3) determining the method, 4) developing the learning 
scenarios, and 5) formulating the evaluation. Second, the learning implementation included four 
aspects: 1) using the media, 2) using the method, 3) carrying out the steps of learning, and 4) 
conducting the evaluations. Last, learning evaluation included three aspects: 1) using evaluation tools, 
2) using the evaluation method, and 3) reaching the target. The steps of the reflection-based scientific 
method are: 1) identifying problems, 2) formulating the problem, 3) selecting alternative solutions to 
the problem, 4) defining ideas to solve the problem, and 5) planning to solve the problem. 
 
3.5 Data analysis 
 
The obtained data were then analyzed using the nonparametric test, that is the Wilcoxon signed-rank 
test with two related samples.  These analyses generated the tables of mean rank values and absolute 
Z-values at a significance level of (α) 0.05. The Wilcoxon signed-rank test was used to compare the 
scores before treatment with those after treatment from the same teachers and to assess any change 
in the scores (Statistics, 2018).  
 
4. Results and Discussion 
 
This study investigated the effect of scientific method-based pedagogical competence reflection 
(SMBPCR) to improve teacher professionalism in Bandar Lampung City schools, in Indonesia. The 
results of the data analyses are shown in Table 2. 
 
Table 2: Average scores of teachers’ pedagogical competence before treatment and after treatment 
 

Years of Teaching Experience
The Average Scores of  

Pedagogical Competence  
Gain

 
Z 

 
Asymp. Sig. (2-tailed) 

Before the Treatment After the Treatment
≤ 5 years 2.48 3.59 1.11 -2.215(a) 0.028 
6 – 10 years 2.46 3.51 1.05 -2.208(a) 0.028 
> 10 years 2.54 3.53 0.99 -2.376(a) 0.018 

 
Source: Data analysis of this study 
 
Table 2 shows the average scores resulting from data analyses using the Wilcoxon signed-rank test. 
The results are presented based on the three groups of years of teaching experience, average scores of 
pedagogical competence, and Z values. This was used to meet the objective of this study in general 
and in detail.   

In general, the data analyses show results that the effect of SMBPCR to improve teacher 
professionalism is significant. The average scores of pedagogical competencies of teachers resulted 
from the data of three times of teaching before using the scientific-based method reflection program 
and after using the scientific-based method program. The analyses generated the tables of mean rank 
values and absolute Z-values at a significance (α) level of < 0.05. 
In detail, the results of the data analyses are presented below. This presentation is not limited to 
results by the objective of this study, but it also discusses the problems that emerge in each group. 

a. Teachers with ≤ 5 years of teaching experience 
Before the reflections using a scientific method, the average score of pedagogical competence of 

the six teachers was 2.48, and the average score after the treatment of reflection by using a scientific 
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method was 3.59. The average increase (gain) from the initial ability to the post ability was 1.11. Based 
on these scores, then the statistical test was conducted using the Wilcoxon signed-rank test, the 
obtained value of Z was -2.214 with a significance level (α) of 0.028 < 0.05. Using SMBPCR resulted in 
a significant increase in the pedagogical competence score of teachers with a teaching experience of 
fewer than five years. This indicates that, for teachers with ≤ 5 years of teaching experience, the data 
analyses show results that the effect of SMBPCR to improve teacher professionalism is significant. 

b. Teachers with 6-10 years of teaching experience 
Before the reflections using a scientific method, the average score of pedagogical competence of 

the six teachers was 2.46, and the average score after the treatment of reflection by using a scientific 
method was 3.51. The average increase (gain) from the initial ability to the post ability is 1.05. Based 
on these scores, the statistical test was conducted using the Wilcoxon signed-rank test, the obtained 
value of Z was -2.208 with a significance level (α) of 0.028 < 0.05. There is a significant increase in the 
pedagogical competence score of teachers with a teaching experience of 5-10 years. This indicates 
that, for teachers with 6-10 years of teaching experience, the data analyses show results that the effect 
of SMBPCR to improve teacher professionalism is significant. 

c. Teachers with over 10 years of teaching experience 
Before the reflections using a scientific method, the average score of pedagogical competence of 

the six teachers was 2.54, and the average score after the treatment of reflection by using a scientific 
method was 3.53. The average increase (gain) from the initial ability to the post ability was 0.99. 
Based on these scores, the statistical test was conducted using the Wilcoxon signed-rank test, the 
obtained value of Z was -2.376 with a significance level (α) of 0.018 < 0.05. There is a significant 
increase in the pedagogical competence score of teachers with a teaching experience of over 10 years. 
This indicates that, for teachers with over 10 years of teaching experience, the data analyses show 
results that the effect of SMBPCR to improve teacher professionalism is significant.  
In conclusion, the score increased statistically for teachers with tenure of <5 from 2.48 to 3.59, 
assignments of 5-10 increased from 2.46 to 3.51, and works of >10 years increased from 2.54 to 3.53. In 
aggregate, there is an average increase from 2.49 to 3.54 statistically. 

Not only did this study focus on investigating how pedagogical competence reflection improves 
teacher professionalism, but it also identified the problems that emerged in each group for solutions. 
Despite being grouped into three by years of teaching experience, the teachers did the same efforts to 
increase their professionalism by using the scientific method of pedagogical competence reflection 
through the following steps: 1) identifying problems, 2) formulating the problems, 3) selecting 
alternative solutions to the problems, 4) defining ideas to solve the problems, and 5) planning to 
solve the problems. As previously mentioned, pedagogical competence based on the steps of the 
scientific method was assessed using three stages of learning: plan, implementation, and evaluation. 
Each group faced the problems in these steps as presented below. 

Generally, the dominant tendency of the problems that emerged faced by all groups is in the 
stages of the learning plan and learning evaluation. From the curriculum documents for public 
schools in Indonesia, it is clear that the design process is considered an important aspect of a wide 
variety of subjects.  Plan, implementation, and evaluation are three integral components. Not only do 
teachers facilitate the acquisition of new concepts and knowledge for students, but also the ability to 
produce teacher-professional actions has been programmed, so that actions are identified, passed, 
acted upon, or even solved (Lee & Takahashi, 2011; Ozogul et al., 2008; Potgieter, 2013).  

Specifically, the problem that appeared dominant in the group of over 10 years of working 
experience was almost equal to the group of 6-10 years of working experience in the planning of 
learning in the aspects of determining the learning method and developing the scenario. As for the 
group with less than five years of working experience in learning plans, particularly in the aspect of 
formulating the indicators.  

Although there were differences in certain stages of learning, all groups were able to follow 
through the steps which were guided by the scientific method. The scenario of the learning and 
teaching process is a description of the teachers’ professionalism in implementing their pedagogical 
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abilities. This is the most important life skill. Learning is a process and an outcome. Understanding 
learning as a process can increase the effectiveness of teachers and students. Students who 
understand learning can master the content consciously; while, teachers who understand learning 
can intentionally convey knowledge in a way that makes it easier for students to learn (Thien, 2003).  

However, by looking at the scores of professionalism improvement from the results of these 
reflection efforts, it seems that the highest score occurred in teachers with less than 10 years of teaching 
experience, while the lowest improvement occurred in the group of teachers with more than 10 years of 
teaching experience. The success of the reflection efforts of scientific-based methods is also supported by 
the evidence of teachers’ ability in the form of scores obtained through documentary evidence of 
observation guidelines for the teaching and reflection program, as shown in Figure 2. 

 

 
 
Figure 3: Average score of reflection, planning, and instruction by teachers of group A (≤ 5 years), B 
(6-10 years), and C (> 10 years) Source: Data analysis of this study 
 
Figure 2 shows the results of teachers’ reflections on each round. The data resulted from the 
competence development activity based on the efforts of reflection using the scientific method. 
Interestingly, the reflection efforts obtained during the learning process were developed using the 
reflection program that could be followed by an increasing the score of the ability in formulating the 
lesson plan (planning) and the score of learning implementation ability in pedagogical competence. 
This condition occurred in all teachers of the three groups of teaching experiences:  ≤ 5 years, 6-10 
years, and more than 10 years. The scores of pedagogical competence during the use of the reflection 
program are shown in Table 3. 
 
Table 3: The score of pedagogical competence during the use of the reflection program 
 

Years of teaching experience 
Pedagogical Competence Scores

1st Teaching 2nd Teaching 3rd Teaching 
Ref. Plan. Impl. Ref. Plan. Impl. Ref. Plan. Impl. 

≤ 5 years 2,2 2,5 2,5 4,0 3,5 3,5 4,0 3,6 3,5 
6 – 10 years 2,0 2,6 2,5 3,0 3,0 3,0 3,0 3,8 3,7 
> 10 years 1,3 2,8 2,7 2,8 3,0 3,0 3,0 3,8 3,6 

 
Source: Data analysis of this study 
Note: Ref. = Reflective, Plan. = Planning, Impl. = Implementing 
 
Table 3 shows that in the first teaching, the value of the reflection process and mastery of the 
pedagogical competence was still a concern. This study revealed that reflective ability based on 
scientific methods plays a very important role in developing good pedagogical competence both in 
planning and implementing learning. 
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In the first teaching, we found that teachers with a teaching experience of fewer than 5 years 
show a better ability to reflect their pedagogical competence than those with a teaching experience of 
more than 5 years. As a result, the former showed better significant improvement in pedagogical 
competence than the latter.  

Whereas, teachers with a teaching experience of more than 5 years show their reflection ability 
in their teaching in the second and third cycles. In these last two cycles, the teachers of the three 
groups (teachers with teaching experiences of less than 5 years, 5-10 years, and more than 10 years) 
have shown their reflective abilities as a basis for improving their pedagogical competence. 

These findings may indicate that the better the teachers have the reflective ability, the better 
the teachers improve their pedagogical competence. In turn, teachers’ reflective ability will improve 
the other three teacher competencies (social, personal, and professional). Accordingly, the teachers 
will improve their professionalism. As a result, the teacher's reflective ability will be able to actively 
motivate students to involve in learning (Rana & Culbreath, 2019). 

However, along with the preparation of the reflection programs to follow up the problems in 
the second and the third teaching, the problems gradually diminish and the mastery of pedagogical 
competence gradually increases. When visually depicted, the relation between the problems of 
competence and the improved competence can be seen in Figure 3. 
 

 
 
Figure 3: Relation of the problems of competence with improved competence 
Source: Data analysis of this study 
 
Figure 3 shows the decreasing problems faced by teachers turned out to be accompanied by the 
increase of their pedagogical competence mastery gradually over time. Besides, the things that make 
this effort successful are the increasing scores of pedagogical competence mastery achieved without 
fluctuation because the scores obtained were based on the efforts programmed and guided by 
systematic measures. Therefore, follow-up of teacher professional development can be structured and 
organized in different ways, and for different reasons. Here, based on the findings, SMBPCR could be 
used as an effective alternative to improve teacher professionalism.  

Although much research has investigated the impact of professional development on teacher 
change, little research exists that explicitly links professional development to student outcomes 
(Desimone, 2009; Kennedy, 2016). Existing literature indicates that when characteristics of effective 
professional development are present, student achievement can be improved (Buczynski & Hansen, 
2010; Chaaban & Abu-Tineh, 2017; Desimone, 2009; Johnson et al., 2007). In essence, teacher 
reflection applies to students. Reflection of teacher behavior toward students is how teachers 
perceive their students, and they treat their students differently (Johnson et al., 2007). However, no 
research previously used the scientific method to improve teacher professionalism through reflection. 
This study has closed this gap. 

These findings are little known in the literature, particularly in an Indonesian school context. 
Therefore, this is an initial paper that could be further investigated in any other setting associated 
with teacher professionalism. This is important to help improve education quality in general, 
particularly in Indonesian schools. 
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5. Conclusion 
 
This study investigated the effect of scientific method-based pedagogical competence reflection 
(SMBPCR) to improve teacher professionalism in Bandar Lampung City schools, in Indonesia. In 
general, the data analyses show results that the effect of SMBPCR to improve teacher professionalism 
is significant. 

These findings suggest that SMBPCR can help develop teacher professionalism. The main 
outcome of this study is a program of reflection-based scientific approach which can be used to help 
teachers to do self-reflection guided by the steps of the scientific approach so that the follow-up of 
teacher professional development can be systematically programmed and the outcomes are 
measurable. The findings also may particularly help the Indonesian Government through its 
Education Quality Assurance Agency to encourage the teachers to achieve the standard of 
competencies of those targeted by the Government. To make it into practice, one essential thing is 
that in every lesson plan, teachers need to include not only indicators of learning achievement for 
students but also indicators of achievement of teaching improvement for teachers. This way can help 
teachers gradually improve their pedagogical competence effectively. Pedagogical competence 
reflects complete professionalism because it can simultaneously illustrate mastery of academic 
content, attitudes, and even social aspects. 

These findings are little known in the literature, particularly in an Indonesian school context. 
Therefore, this is an initial scratch that could be further investigated in any other setting associated 
with teacher professionalism. This is important to help improve education quality in general, 
particularly in Indonesian schools. 
 
5.1 Implications for teacher professional development 
 
In the last decade, the Indonesian Government has set policies regarding the standards of 
competencies that must be mastered by teachers. Law Number 20 of the Year 2003 on the National 
Education System confirms that teaching is a professional job that must be mastered by teachers. To 
put it in practice, the conditions must be fulfilled to master the four competencies: pedagogical, 
personality, social, and professional. The four competencies are expected to be mastered and 
performed by teachers as a requirement for the effectiveness of classroom teaching. 

In particular, pedagogical competence is the core of the four competencies because when 
teachers can develop pedagogical competence, then they will help improve the other three 
competencies. Reflective efforts guided by the steps of the scientific approach in improving 
pedagogical competence can be a guideline for teachers in developing their professionalism 
independently, responsibly, and measurably, so they can anticipate the outcomes of teaching 
(Giaimo-Ballard, 2010; Haenilah, 2013a; Minott, 2010). To put it into practice, therefore, every lesson 
plan designed by teachers should not only contain components that are the target of student 
learning, but it also must add one component to the indicator of the lesson plan, that is, teacher 
pedagogical improvement as a result of reflective efforts. By doing this, teachers can help themselves 
gradually improve their pedagogical competence effectively. Pedagogical competence improvement 
will possibly help improve the other three teacher competencies because pedagogical competence is 
believed to be the core among the four competencies.  

The findings of this study provide theoretical, practical, and policy contributions. Theoretically, 
the findings of this study contribute to adding knowledge to teacher pedagogical reflections based on 
a scientific method. 

Practically, the findings of this study contribute to educators, particularly teachers, in terms of 
practical learning using a scientific method not only to improve student learning but also teacher 
pedagogical competence. The scientific method was previously used for student learning only but 
now is also applied to teacher learning. Therefore, teachers can gradually improve their 
professionalism scientifically and independently over time through pedagogical competence 
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reflection based on scientific methods. 
Teachers should develop a design with an additional component, that is, the teacher 

achievement targets based on their previous teaching weaknesses/es or problems to be resolved in 
their lesson plan not only for student learning but also for teacher learning by applying systematic 
steps based on scientific methods for their professional improvement. Every problem or weakness the 
teachers encounter in their teaching ought to be included in every lesson plan.  

Principals should be able to ensure that their teachers can depend on themselves to improve 
their professionalism. More importantly, principals should directly supervise their teachers’ learning 
process to make sure that the learning process works effectively not only focusing on student 
learning but also on teacher learning. This will result in a gradual improvement of teacher 
professionalism systematically when applied findings of this study. To make this happen, it is 
important to build trust in the relationship between stakeholders (e.g., principals, teachers, principal 
supervisors, and district leaders) (Haenilah et al., 2020). 

Further research could be that researchers would investigate school settings in other districts in 
Indonesia with mixed method research, particularly by including in-depth interviews to obtain data 
that cannot be obtained using the quantitative method only. 

In terms of policy contribution, the findings of this study contribute to education offices in 
Indonesia, particularly in Lampung, to consider these findings used as a basis for their policy to 
improve student learning and teacher professionalism. Teacher professionalism may potentially 
significantly by improving its status “to be an appealing, high-prestige profession” (Haenilah et al., 
2020). 
 
6. Recommendation 
 
Mentorship Program: It is feasible to carry out mentorship programs since experienced teachers 
usually supervise peer teachers, and the supervision program by experienced teachers would be the 
more significant result by utilizing  SMBPCR's syntax and instrument. 
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9. Limitation 
 

1. In this investigation, quasi-experimental is employed, potentially introducing limitations 
due to the absence of a randomization design. 

2. The further author has the opportunity to enhance the exposition regarding the 
measurement instruments employed for evaluating teacher professionalism pre and post-
intervention, including any conceivable constraints inherent. 

3. This research utilizes 18 educators for further research that could be applied to a larger one 
to get robust generalization. 
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