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Abstract 

Teachers' learning performance can be improved through the 
principal's supervision by implementing several strategies 
and supporting tools. One of the strategies in learning 
supervision can be carried out through digital-based 
Professional Learning Communication (PLC) activities. The 
purpose of this study is to analyze the effectiveness of 
learning supervision in improving teacher learning 
performance through digital-based PLC activities, using a 
quantitative method with a multiple-regression research 
design. The results showed that the adjusted R2 (determination 
coefficient) was 0.934, meaning that the supervision activity 
of digital-based PLC (X1), and the supervision outcome 
activity of digital-based PLC (X2) contributed 93.4%, to the 
improving the learning performance of high school teachers 
(Y), while the remaining 6.6% explained by other factors that 
are not described in this study. The result of F (418.635) > 
F-table (3.91) and the significance value of P = 0.001 < α 
0.05, means that the test model is feasible. In other words, 
there is a significant simultaneous influence of both variables 
on the improvement of high school teachers' learning 
performance (Y).  
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Introduction 

 
The advancement of digital technology in recent years has resulted in major changes in 

various aspects of education, including in the development of teacher competence and 
professionalism through the Professional Learning Community (PLC). Currently, teacher 
professional development through the Professional Learning Community (PLC) has begun to 
use digital technology as one of the innovations adopted by schools. The implementation of 
this digital-based PLC allows teachers to collaborate more effectively, share best practices, and 
receive constructive feedback, all of which play an important role in improving the quality of 
learning. In its implementation, digital-based PLC can also be a medium for school principals 
to provide feedback and supervision to teachers, with the aim of improving learning 
performance. 

Through digital-based PLC activities, school principals can actually maximize their role 
by providing feedback and supervising learning. External factors that can affect teacher 
performance are supervision carried out by school principals (Awam et al., 2024). As      
mentioned by (Torres, 2024), school leaders can conduct supervision, discussions with 
teachers, and provide them with knowledge and insight through feedback to teachers. The 
principal's support for PLC activities is very important, because it is directly related to the 
quality of graduates. As mentioned, the support provided by school principals to teachers 
through professional learning communities (PLCs) can sustainably maintain and improve the 
quality of school graduates (Antinluoma et al., 2021). 

The support and facilitation of school principals in PLC activities also has an impact on 
improving teacher learning performance. As explained by (Sowndappan, 2023), that in 
particular, the constant professional support of the principal in PLC activities will improve the 
teaching performance of teachers. A digital-based PLC is a program that involves 
collaboration and participation, so support from the principal must be based on the principle 
of partnership. In this case, teachers are considered as discussion partners who must be 
encouraged and supported to improve the quality of learning.  As mentioned by (Johannesson, 
2022), collaborative programs supported by schools encourage teachers to be more 
responsible in improving the quality of their learning. 

Some approaches and strategies can be applied to improve teacher learning 
performance, as mentioned by (Ma, et al., 2020), including inviting experts to introduce 
knowledge or guide practical training face-to-face. However, in the implementation of digital-
based PLC, school principals can optimally utilize their role as supervisors to provide guidance 
and feedback, in order to improve the learning performance of teachers. 

Principal supervision plays a key role in directing and supporting the implementation of 
PLCs, especially those based on digital platforms. The role of the principal in supervising, 
facilitating, and providing feedback to teachers is very important to ensure that the PLC runs 
effectively and has a positive impact on the teacher's learning performance. Various studies 
show that effective supervision of school principals can increase teachers' involvement in 
PLCs and encourage them to be more proactive in their professional development. As 
mentioned by (Wetchan, 2023), the strategy of supervision over planning, implementation, 
reinforcement, evaluation, and feedback (called the PAREF Model), which is applied through 
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the professional learning community network (PLCN), can effectively improve the quality of 
teacher learning. 

Teachers' learning performance, which includes planning, implementing, and evaluating 
learning, is greatly influenced by their participation in PLCs. Optimal support and facilitation 
from principals in PLC activities can help teachers recognize their strengths and weaknesses 
and develop strategies to improve learning effectiveness. Studies have shown that teachers 
who are active in digital-based PLCs show significant improvements in their pedagogic skills. 
This will have an impact on improving the quality of graduates. As mentioned by (Hord, S, 
2009), the quality of graduates of educational units is actually related to the quality of teachers' 
learning performance in the classroom and school. It is stated that the most significant thing 
to see in the quality of learning quality is seen from the teacher's learning performance. 

This study aims to analyze the supervision of school principals on the stages of PLC 
activities, and the results of digital-based PLC activities, as well as their effectiveness in 
improving teacher learning performance. By collecting and analyzing data quantitatively, this 
study explores how school principals utilize digital platforms in PLCs to effectively supervise 
to improve teachers' learning performance. 
 

Methodology 
 

Research design, site, and participants  
 
This study uses a quantitative method, applying a multiple regression analysis design 

(Creswell & Creswell, 2018). In this study, there are two independent variables, namely: first, 
supervision activity of digital-based LPC, which includes sub-variables: supervision planning 
activity of digital-based PLC, supervision implementation activity of digital-based PLC, and 
supervision evaluation activity of digital-based PLC; second, supervision outcome activity of 
digital-based PLC, including sub-variables: quality supervision of teacher learning (jargu), 
quality supervision of peer learning (jarse), and quality supervision of development 
professional teacher (karpro). Improving the learning performance of high school teachers is 
a bound variable in this study. 

The location of this research is in the Jakarta area, with the research subjects covering 5 
(three) high schools, namely: SMA Negeri 3 in South Jakarta, SMA Negeri 8 in South Jakarta, 
SMAN 24 in Central Jakarta, SMAN 73 in North Jakarta, SMAN 113 in East Jakarta, SMAS 
Barunawati in West Jakarta and SMAS Pangudi Luhur in South Jakarta. The research subjects 
as data sources/respondents were 133 people consisting of teachers and school principals. 
 

Data collection and analysis 
 
The data collection technique was carried out using a questionnaire, which was in the 

form of a questionnaire. The questionnaire has been tested for validity and reliability to ensure 
the validity of the instrument.  

Data analysis was carried out using multiple linear regression to estimate the causal 
influence between variables that were determined in the causal model. There are two sides of 
influence analysis, namely: (1) variables of supervision activity of digital-based PLC include 
sub-variables: supervision planning activity, supervision implementation activity, and 
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supervision evaluation activity; and (2) the variables of supervision outcome activity of digital-
based PLC, including sub-variables: quality supervision of teacher learning (jargu), quality 
supervision of peer learning (jarse), and quality supervision of development professional 
teacher (karpro), which are measured by their influence on improving the learning 
performance of high school teachers. 

Regression analysis was carried out using the SPSS program version 23.0 (Ghozali, 2016) 
between the sub – variables supervision planning activity of digital-based PLC (X1.1), 
supervision implementation activity of digital-based PLC (X1.2), and supervision evaluation 
activity of digital-based PLC (X1.3) on improving the learning performance of high school 
teachers (Y). Regression analysis was also carried out between the sub-variables quality 
supervision of teacher learning (jargu) (X2.1), quality supervision of peer learning (jarse) 
(X2.2), quality supervision of development professional teacher (karpro) (X2.3), which was 
measured by its influence on improving the learning performance of high school teachers. 

 
Results  

 
Multiple regression analyis, this study aims to analyze the effectiveness of principal 

supervision in improving the learning performance of high school teachers. The analysis was 
carried out on two variables of principal supervision, namely: first, supervision activities of 
digital-based PLC, including 3 (three) sub-variables, namely: 1) supervision planning activity 
of digital-based PLC; 2) supervision implementation activity of digital-based PLC; and 3) 
supervision evaluation activity of digital-based PLC. The second variable is the supervision 
outcome activity of digital-based PLC including 3 (three) sub-variables, namely: 1) the quality 
supervision of teacher learning (jargu); 2) the quality supervision of peer learning (jarse); and 
3) the quality supervision of development professional teacher (karpro). 

Data quality test, data were collected using questionnaires as research instruments. 
Each variable indicator of the research was given a choice of closed answers using a four-point 
Likert scale, from 1 to 4. The collected data is then analyzed through validity and reliability 
tests to ensure that the questionnaire is suitable for use. 

Validity test, an instrument is said to be valid if the r-value is > from the r-table, then 
the valid statement item has an error rate of Alpha 0.05. The number of respondents is 133, 
then the r-table (N-2 = 131) is 0.173. The results of the recapitulation of the validity test in 
this study are presented in Table 1 as follows: 
 
Table 1. Validity test results variable 
 

Variables 
 

Sub Variables Grain r 
calculate 

r table Ket 

Supervision Activity of 
digital-based PLC (X1) 

Supervision 
planning activity of 
digital-based PLC 
(X 1.1) 

X.1.1 0.892 0.1703 valid 

X.1.2 0.896 0.1703 valid 

X.1.3 0.947 0.1703 valid 

Supervision 
Implementation 
activity of digital-
based PLC (X 1.2) 

X 1.4 0.932 0.1703 valid 

X 1.5 0.924 0.1703 valid 

X.1.6 0.957 0.1703 valid 
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Supervision 
Evaluation activity 
of digital-based PLC 
(X 1.3) 

X.1.7 0.914 0.1703 valid 

X.1.8 0.935 0.1703 valid 

X.1.9 0.951 0.1703 valid 

Supervision Outcome 
Activity of digital-based 
PLC (X2) 

Quality Supervision 
of Teacher Learning 
(Jargu) (X2.1) 

X.2.1 0.940 0.1703 valid 

X.2.2 0.915 0.1703 valid 

X.2.3 0.947 0.1703 valid 

X.2.4 0.930 0.1703 valid 

Quality Supervision 
of peer learning  
(Jarse) (X 2.2) 

X.2.5 0.960 0.1703 valid 

X.2.6 0.939 0.1703 valid 

X.2.7 0.955 0.1703 valid 

Quality supervision 
of development 
professional  
teacher (Karpro) (X 

2.3) 

X.2.8 0.898 0.1703 valid 

X.2.9 0.927 0.1703 valid 

X.2.10 0.938 0.1703 valid 

X.2.11 0.900 0.1703 valid 

Improving the learning 
performance of high 
school teachers (Y) 

Jargu Performance Y.1.1 0.934 0.1703 valid 

Jarse Performance Y.1.2 0.933 0.1703 valid 

Karpro 
Performance 

Y.1.3 0.948 0.1703 valid 

 
The results of the validity test are in Table 1. The above shows that all sub-variables have the 
r-value > of the r-table (0.1703). This shows that the statement items in the developed research 
instrument are declared valid. 

Reliability test, the reliability test for this research instrument uses the Alpha Cronbach 
value, which aims to evaluate the unidimensionality of statement items against the latent 
variables studied. An instrument is considered reliable if its Alpha Cronbach value is equal to 
or greater than 0.60. The recapitulation of the results of the instrument reliability test can be 
seen in Table 2 below. 
 
Table 2. Reliability test results  

 
The results of the reliability test in Table 2 show that all research instruments have a 
Cronbach's Alpha coefficient of more than 0.60. It can be said that all instruments are reliable 
so that they can be used to conduct research. 

Results of the classic assumption test, classical assumption tests that must be met in 
simple linear regression analysis include the Normality Test, the Multicollenearity Test and the 
Heterokedasticity Test. The results of the classic assumption test of this study are as follows. 

Data normality test, the normality test aims to determine whether the residuals of the 
regression model used follow the normal distribution or not. In this study, the normality test 
was carried out by testing the residue using the Kolmogorov-Smirnov test. If the residual 

No Variables Cronbac’sh Alpha R table Ket 

1 Supervision activity of digital-based PLC (X1) 0.968 0.60 Reliable 

2 Supervision outcome activity of digital-based  
PLC (X2) 

0.973 0.60 Reliable 

3 Improving the learning performance of high 
school teachers (Y) 

0.932 0.60 Reliable 
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significance probability value is greater than 0.05, then the data is considered normally 
distributed. Conversely, if the residual significance probability value is less than 0.05, then the 
data is considered not normally distributed. The results of the normality test in this study can 
be seen in Table 3 below. 
 
Table 3. Results  of the one-sample kolmogorov-smirnov test 

 Unstandardized Residual 

N 133 

Normal Parametersa,b Mean 0E-7 

Std. Deviation .51570331 
Most Extreme Differences Absolute .326 

Positive .326 
Negative -.248 

Kolmogorov-Smirnov Z 0.755 

Asymp. Sig. (2-tailed) .060 

a. Test distribution is Normal. b. Calculated from data. 

Based on the results of the analysis in Table 3, a significance value of 0.060 was obtained which 
was greater than 0.05. Since the significance value of the Kolmogorov-Smirnov test is more 
than 0.05, it can be concluded that the regression equation model is normally distributed. 

Multicollinearity test, the multicollinearity test aims to identify the correlation between 
independent variables in a regression model. A good regression model does not show a 
correlation between independent variables. To detect this correlation, tolerance and variance 
inflation factor (VIF) values can be checked. If the tolerance value is more than 10% or the 
VIF is less than 10, then these variables are considered free of multicollinearity. The results of 
the multicollinearity test in this study can be seen in the following Table 4. 
 
Table 4. Multicollinearitas test results  

Coefficientsa 
 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Mr. Collinearity 
Statistics 

B Std. 
Error 

Beta Toleranc
e 

BRI
GH
T 

1 (Constant) .138 .359  .385 .701   
Supervision 
activity of 
digital-based 
PLC  

.046 .035 .130 1.298 .197 .103 9.66
5 

Supervision 
outcome 
activity of 
digital-based 
PLC  

.234 .029 .807 8.069 .00
0 

.10
3 

9.665 

a. Dependent Variable: Improving the learning performance of high school teachers 

a. Dependent Variable: Improving the learning performance of high school teachers 
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Based on the results of the analysis in Table 4. Above it can be seen that the tolerance value 
of the variation supervision activity of digital-based PLC (X1) and the variable of supervision 
outcome activity of digital-based PLC (X2) is (0.103) > 0.100. Meanwhile, the VIF values of 
all two variables X1 (9.665) and X2 (9.665) < out of 10, which means that the regression 
equation model is free of multicollinearity. 

Heteroskedasticy test, the heteroscedasticity test aims to determine whether there is a 
difference in residual variance between one observation and another observation in the 
regression model, which was tested using the Glejser test. A good regression model does not 
show symptoms of heteroscedasticity or has a homogeneous variance. If the tested free 
variable does not show a significant influence or the significance value is more than 0.05 on 
the absolute residual value, then the regression model is considered to contain no 
heteroscedasticity symptoms. The results of the heteroscedasticity test are presented in the 
following Table 5. 
 
Table 5. Heteroscedasticity test results 
 
Coefficientsa 

a. Dependent Variable: Abs_Res 
 

In Table 5, it can be seen that the significance value of the supervision activity variable of 
digital-based PLC (X1) is 0.626, and the supervision outcome activity of digital-based PLC (X2) 
is 0.469. The value is greater than 0.05 which means that there is no influence between the 
independent variables on absolute residuals. Thus, the regression model created does not contain 
any symptoms of heteroscedasticity. Based on the description in Table 3, Table 4 and Table 5 
above, it shows that all classical assumption tests have been met, so the results of regression 
analysis deserve further discussion. After all the classical assumptions are met, then the results 
of multiple linear regression analysis are presented. The calculation of the multiple linear 
regression coefficient was carried out by regression analysis through SPSS 27.0 for Windows 
software. 
 
 

Coefficientsa 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Mr. 

B Std. 
Error 

Beta 

1 (Constant) .511 .291  1.
75
7 

.081 

Supervision 
activity of 
digital-based 
PLC  

.014 .029 .133 .4
89 

.626 

Supervision 
outcome 
activity of 
digital-based 
PLC  

-.017 .023 -.197 -
.7
26 

.469 
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Results multiple linear regression analysis supervision activity variables of 
digital-based PLC 
 

Table 6. Results f multiple linear regression analysis on sub-variables supervision activity of digital-based plc 
 
Coefficientsa 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Mr. 

B Std. 
Error 

Beta 

1 (Constant) .629 .428  1.46
8 

.14
5 

Supervision 
Planning Activity of 
Digital-based PLC 
(X 1.1) 

.442 .120 .429 3.67
2 

.00
0 

Supervision 
Implementation 
Activity of Digital-
based PLC (X 1.2) 

.125 .102 .124 1.22
2 

.22
4 

Supervision 
Evaluation activity 
of Digital-based 
PLC (X 1.3) 

.377 .085 .377 4.41
9 

.00
0 

 
Based on the results of the multiple linear regression analysis as presented in Table 6, the 
following regression equation can be made: 

Y = (0.629 + 0.442 X1.1 + 0.125 X1.2 + 0.377 X1.3) X1 
In Table 6, it can be seen that of the three sub-variables of supervision activity of digital-based 
PLC, one variable has a significance value greater than 0.05 (X > 0.05), namely the sub-variable 
of supervision planning activity of digital-based PLC (X1.2) with a significance of 0.224. This 
shows that these sub-variables do not have a significant effect on Improving the learning 
performance of high school teachers (Y). In contrast to the other two sub-variables, the 
supervision planning activity of digital-based PLC (X1.1) and the supervision evaluation 
activity of digital-based PLC (X1.3) showed a significance value of 0.000, which means that 
the regression coefficient in this variable was positive and significant with a significance value 
of less than 0.05. This shows that the two sub-variables have a positive and significant 
influence on Improving the learning performance of high school teachers (Y). Based on the 
regression equation, the following can be explained as follows. 

• A constant value of 0.629 means that if the variable supervision activity of digital-based 
PLC (X1) is fixed, the effectiveness of improving the learning performance of high 
school teachers (Y) will be affected by 6.29% This value shows that even though there 
is no perception of PLC supervision, there is still a positive assessment of the 
effectiveness of teacher learning performance (positive significantly). 

 
 

a. Dependent Variable: Improving the learning performance of high school teachers 
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• The regression coefficient (b1) for supervision planning activity of digital-based PLC 
(X1.1) of 0.442 shows a significant positive influence. This means that if PLC 
supervision planning activity is managed and improved, the effectiveness of Improving 
the learning performance of high school teachers (Y) will increase by 44.2%. This 
significant positive coefficient shows that the supervision planning activity of digital-
based PLC and the effectiveness of supervision implementation activity of digital-based 
PLC have a comparable relationship (directly proportional). Thus, the increase or 
decrease in the perception of supervision planning activity of digital-based PLC (X1.1) 
is directly proportional to the change in the perception of Improving the learning 
performance of high school teachers (Y). 

• The regression coefficient (b2) for the supervision implementation activity of digital-
based PLC (X1.2) is 0.125, indicating a significant positive influence. This means that if 
the supervision implementation activity of digital-based PLC is managed and improved, 
then the effectiveness of Improving the learning performance of high school teachers 
(Y) will increase by 12.5%. This positive coefficient shows that the supervision 
implementation activity of digital-based PLC and the improvement of teacher learning 
performance have a comparable relationship (directly proportional). Thus, increasing or 
decreasing the perception of the supervision of the implementation of digital-based PLC 
(X1.2) will have an impact on Improving the learning performance of high school 
teachers (Y). 

• The regression coefficient (b3) for the supervision evaluation activity of digital-based 
PLC (X1.3) of 0.377 shows a significant positive influence. This means that if the 
supervision evaluation activity of digital-based PLC is managed and improved, the 
effectiveness of Improving the learning performance of high school teachers (Y) will 
increase by 37.7%. This positive coefficient shows that supervision evaluation activity 
of digital-based PLC and improvement of teacher learning performance have a 
comparable relationship (directly proportional). Thus, when there is an increase or 
decrease in the perception of supervision evaluation of digital-based PLC (X1.3), it will 
affect the increase in perception of improving the learning performance of high school 
teachers (Y).  

Results of multiple linear regression analysis of supervision outcome activity of 
digital-based plc 
 
Based on the results of the multiple linear regression analysis as presented in Table 7, 

the regression equation can be made as follows: 
Y = (0.208 + 0.369 X 2.1 + 0.090 X2.2 + 0.603 X2.3) X2 

In Table 7, it can be seen that of the three sub-variables of supervision outcome activity of 
digital-based PLC, one variable has a significance value greater than 0.05 (X > 0.05), namely 
the sub-variable quality supervision of peer learning (X.2.2) with a significance value of 0.334. 
This shows that these sub-variables do not have a significant effect on Improving the learning 
performance of high school teachers (Y). In contrast to the other two sub-variables, namely 
quality supervision of teacher learning (X2.1) and quality supervision of development 
professional teacher (X2.3) show significance values of 0.035 and 0.000 which means that the 
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regression coefficient in this variable is positive and significant with significance value of less 
than 0.05. This shows that the sub-variables quality supervision of teacher learning (X2.1) and 
quality supervision of development professional teacher (X.2.3) in the supervision outcome 
activity of digital-based PLC (X2) have a positive and significant influence on Improving the 
learning performance of high school teachers (Y). 
 
Table 7. Results of multiple linear regression analysis on  sub variables supervision outcome activity of digital-
based plc  
 
Coefficientsa 

 
Based on the regression equation, the following can be explained: 

• A constant value of 0.208 means that if the variable the supervision outcome activity of 
digital-based PLC (X2) does not change, then improving the learning performance of 
high school teachers (Y) will be affected by 20.8%. This constant value shows that 
although there is no perception of the supervision outcome activity of digital-based PLC 
(X2), there is still a significant positive assessment of Improving the learning 
performance of high school teachers. 

• The regression coefficient (b1) for the sub-variable quality supervision of teacher 
learning (X2.1) is 0.369, indicating a positive value. This means that if the quality 
supervision of teacher learning (X2.1) is managed and improved, assuming other 
variables remain, improving the learning performance of high school teachers (Y) will 
increase by 36.9%. This positive coefficient shows that there is a comparable 
relationship between the quality supervision of teacher learning (X2.1) and the 
improving the learning performance of high school teachers (Y). The quality supervision 
of teacher learning (X2.1) has a positive regression coefficient, this variable has a 
significant influence on Improving the learning performance of high school teachers (Y) 
because the significance value obtained is less than 0.05, which is 0.035. 

• The regression coefficient (b2) for the sub-variable quality supervision of peer learning 
(X2.2) is 0.090, showing a significant positive influence. This means that if the quality 
supervision of peer learning (X2.2) is managed and improved, assuming other variables 
remain, the improving learning performance of high school teachers (Y) will increase by 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Mr. 

B Std. 
Error 

Beta 

1 (Constant) .208 .310  .670 .504 

Quality Supervision of 
Teacher Learning (Jargu) (X 
2.1) 

.369 .039 .091 1.797 .035 

Quality Supervision of peer 
learning (Jarse) (X 2.2) 

.090 .093 .091 .970 .334 

Quality Supervision of 
development professional  
teacher (X 2.3) 

.603 .067 .786 8.987 .000 
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9.0%. This positive coefficient shows that there is a comparable (directly proportional) 
relationship between the quality supervision of peer learning (X2.2) and the Improving 
the learning performance of high school teachers (Y). Thus, when there is an increase 
or decrease in the perception of the quality supervision of peer learning (X2.2), it will 
affect the perception of improving the learning performance of high school teachers 
(Y). 

• The regression coefficient (b3) for the quality supervision development professional 
teacher (X2.3) is 0.603, indicating a positive influence. This means that if the quality 
supervision of development professional teachers is managed and improved, the 
improving the learning performance of high school teachers (Y) will increase by 60.3%. 
This positive coefficient shows a comparable relationship between the quality 
supervision of development professional teachers (X2.3) and the improving the learning 
performance of high school teachers  (Y). Although quality supervision of development 
professional teachers (X2.3) has a positive regression coefficient value, this sub-variable 
can not significantly affect improving the learning performance of high school teachers 
(Y), where the significance value obtained is greater than 0.05 which is 0.603. 

 
Determination coefficient test results (R2), the determination coefficient (R2) is used to 
determine and measure the ability of the test model to explain the variation of independent 
variables. Use the adjusted R2 value to evaluate which regression test model is best, because, 
unlike R2, the adjusted R2 value can go up or down if a single independent variable is added 
to the regression test model. 
 
Table 8. Results of the determination coefficient test (r2) 
 
Model summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .968a .937 .934 .363 

a. Predictors: (constant), quality supervision of development professional teacher (karpro), 
supervision implementation activity of digital-based PLC, quality supervision of teacher 
learning (jargu), supervision evaluation activity of digital-based plc, quality supervision of peer 
learning (jarse), supervision planning activity of digital-based PLC. 

 

The test results in Table 8 show that the adjusted R² value (determination coefficient) is as 
high as 0.934. This means that 93.4% of the variation in teacher learning performance (Y) was 
significantly influenced by the variables supervision activity of digital-based PLC (X1) and 
supervision outcome activity of digital-based PLC activities (X2). The remaining 6.6% was 
explained by other factors not covered in the study. 

Simultaneous test results (Test F), the simultaneous test, or F-test, aims to determine 
whether all independent sub-variables in the variable supervision activity of digital-based PLC 
(X1) and the variable supervision outcome activity of digital-based PLC (X2) are overall 
effective in predicting the effectiveness of supervision for improving the learning performance 
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of high school teachers (Y). The results of the analysis of the F-test in this study can be found 
in Table 9 below. 
 
Table 9. Results of test analysis F 
 
ANOVA 

Model Sum of 
Squares 

df Mean 
Square 

F Mr. 

1 Regressio
n 

226.098 2 113.049 418.63
5 

.001b 

Residua
l 

35.105 130 .270   

Total 261.203 132    

a. Dependent Variable: Improving the learning performance of high school teachers 
b. Predictors: (Constant), Supervision activity of digital PLC; Supervision outcome activity of digital-
based PLC. 
 

The results of the F test showed a calculated F-value of 418.635 which was greater than the 
F-table of 3.91, and a significance value of P-value of 0.001 which was smaller than α = 0.05, 
indicating that the test model in this study was valid. This means that all independent sub-
variables of supervision activity of digital-based PLC (X1) and variable supervision outcome 
activity of digital-based PLC (X2) can simultaneously predict or explain the 'effectiveness' in 
Improving the learning performance of high school teachers (Y). In other words, there is a 
significant influence of the variable supervision activity of digital-based PLC (X1) and variable 
supervision outcome activity of digital-based PLC (X2) on improving the learning 
performance of high school teachers (Y). This indicates that the test model can effectively 
project the influence of independent variables on the bound variables because the goodness 
of fit results is very good with a significance value of P-value 0.001. The factors that directly 
support the effectiveness of the principal's supervision on improving teacher learning 
performance through digital-based PLC activities are described as follows. 
 
Figure 1. The effectiveness of the principal's supervision on improving teacher learning performance through 
digital-based PLC activities 
 

 



IRJE |Indonesian Research Journal in Education||Vol. 9| No. 1|June|Year 2025| 
This is an Open Access article, published by Universitas Jambi, Indonesia 

 

 

|E-ISSN: 2580-5711|https://online-journal.unja.ac.id/index.php/irje/index|        158
  

 

 

 
Discussion  
 

The results of the study show that the supervision of the principal over the stages of 
activities, and the results of digital-based PLC activities can significantly improve teacher 
learning performance. As a responsibility of school leadership, the principal can optimize his 
role as a learning supervisor through PLC activities based on digital platforms. The supervision 
carried out by the principal in order to improve the learning performance of high school 
teachers through digital-based PLC activities includes two things, namely: supervision of the 
stages of PLC activities, and supervision of the results of PLC activities. 

Principal supervision and teacher learning performance, the active role of the 
principal through supervision activity of digital-based PLC and supervision outcome activity 
of digital-based PLC results significantly contributed to improving the learning performance 
of high school teachers, which includes learning planning, implementation, and evaluation of 
learning outcomes. This result is in line with the explanation (Shdaifat, 2020), that school 
principals and academic supervisors have an important meaning and a positive attitude 
towards the role of teachers in the professional learning community (PLC) in schools. The 
commitment and support of the principal in PLC activities is the key in building teacher 
togetherness. It was explained by (Tai et al., 2023), that the development of learning 
community (PLC) professionals in schools has a significant relationship with the commitment 
and support of the principal, collegial understanding and trust, external support systems, 
structural support and shared norms. On the other hand (Lokman Mohd. Tahir & Mohammed 
Borhandden Musah, 2020), explained that primary school teachers are satisfied with the 
implementation of PLC in their schools, as it is effective professional development, and creates 
a culture of teamwork and improves the learning process of teachers. 

Supervision of school principals through digital-based PLC activities will give an 
impetus to teacher job satisfaction. As mentioned by (Zhang et al., 2023), that the feedback 
and supervision of the principal fosters self-efficacy and job satisfaction in teachers in carrying 
out their duties. The principal in this context, acts as a supervisor and digital vasilitor who 
integrates technology in daily supervision practices. Therefore, according to (Bryant et al., 
2020), the necessary infrastructure is to facilitate teacher empowerment and team building by 
(a) mediating learning initiatives, (b) designing structures for curriculum enforcement, and (c) 
creating opportunities for professional dialogue. 

The importance of the principal's supervision in PLC activities, because in fact teachers 
also need reinforcement in terms of knowledge of learning materials and pedagogical 
knowledge. This is explained by (Kellner & Attorps, 2020), that the supervision of the principal 
is important because knowledge of the subject matter and pedagogical content is an aspect 
needed by teachers in compiling the planning, implementation, and results of PLC activities. 
Another fact is explained by (Harvey & Nilsson, 2022), that in general teachers are proficient 
in planning and executing PLCs, but evaluating and analyzing the results that have been done 
and then using them for new planning is more difficult. The effectiveness of principal 
supervision in providing constructive feedback and support will help increase teacher 
participation and learning performance. 

Principal supervision is basically part of the principal's leadership facilitation of digital-
based PLC activities carried out by teachers, and will have an impact not only on students, but 
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also on teachers and the principal itself. As explained by (Lee & Ip, 2021), learning supervision 
will help students in achieving higher levels of competence, encourage and build effective 
leadership and management for teachers, and improve the instructional leadership of school 
principals. School principals as learning leaders need to provide encouragement and facilitation 
through various ways in order to obtain maximum learning quality. This is in line with the 
explanation (Bendtsen et al., 2022), that by understanding the various best ways to facilitate 
the development of professional communities (PLCs), it will have a positive impact on the 
quality of teacher learning. The facilitation of school principals in PLC activities through 
learning supervision will have a positive impact on teacher performance. Continuous 
supervision allows for the identification of areas for improvement and adjustment of digital-
based PLC strategies, ultimately contributing to the improvement of learning quality, 
professional development, and teacher learning performance. 

Conceptually, the teacher's learning performance is actually an appearance that shows 
the ability to carry out tasks and functions within the scope of learning. Aspects of teacher 
learning performance, referring to the Regulation of the Minister of State Apparatus 
Empowerment and Bureaucratic Reform No. 16 of 2009, a subject teacher must have the 
ability to: (1) develop a learning curriculum in an educational unit; (2) compiling a learning 
syllabus; (3) prepare a learning implementation plan; (4) carrying out learning activities; 
compile measuring tools/questions according to subjects; (6) assessing and evaluating the 
learning process and outcomes in the subjects they teach; (7) analyze the results of learning 
assessments; (8) carry out learning/improvement and enrichment by utilizing the results of 
assessment and evaluation; (9) to be a supervisor of assessment and evaluation of learning 
processes and outcomes at the school and national levels; (10) guiding novice teachers in 
induction programs; (11) guiding students in extracurricular activities in the learning process; 
(12) carry out self-development; (12) carrying out scientific publications; and (13) making 
innovative works. In this context, learning performance is interpreted as performance related 
to the teacher's professional duties in managing and improving the quality of learning. 

Based on the reference above, actually teacher learning performance is related to three 
main areas, namely: learning planning, learning implementation, and evaluation of learning 
outcomes.  The three main areas of teacher learning performance can be significantly 
improved through the supervision of school principals in digital platform-based PLC activities. 
This result is in line with the explanation (Boateng & Nyamekye, 2022), that PLC activities 
supported by digital platforms are important activities and can improve teachers' learning 
performance. 

The importance of learning performance is mentioned by (Zgenel, 2019), because it will 
contribute to the quality of graduates. It is stated that teacher learning performance is one of 
the important aspects in the educational process in schools which has a large contribution to 
the quality of graduates of education units. Therefore, the supervision of school principals also 
has an important contribution to improving the quality of graduates. Through supervising the 
stages of planning, implementation, evaluation, and implementation based on digital 
platforms, PLC has been proven to provide reinforcement in professional development and 
teacher learning performance. This is in line with the explanation (Prenger et al., 2021), that 
PLC is a means of learning for teachers, helping them collaborate, share best practices, and 
improve the overall quality of education. 
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Platform digital dalam professional learning community, the current development 
of digital technology has provided space for the birth of various innovations in the managerial 
and administrative aspects of the world of education. One of them is the use of digital 
platforms in teacher professional development activities through the Professional Learning 
Community (PLC), and currently it has become an important part as one of the innovations 
adopted by schools. Professional Learning Community (PLC) as a shared learning 
space/community for teachers in the context of competency development, especially in 
pedagogic and professional aspects, currently requires the support of a digital platform that 
can expand collaboration between teachers' peers. With the use of digital platforms in PLCs, 
it allows for wider, flexible collaboration without geographical limitations, opens up 
opportunities for the exchange of good practices and allows teachers to continue to update 
their knowledge and skills with the latest information. 

The development of digital platform-based PLCs is basically a consequence of 
technological developments in education and learning, which are accelerating after the 
COVID-19 pandemic. The importance of digital platforms in PLC activities is explained by 
(Botha, 2022), that the implementation of PLCs that use digital platforms prioritizes elements 
of collaboration between peers. The facilities and infrastructure that support these interactions 
and collaborations in online learning are provided by digital platforms with various equipment 
according to the purpose of the interaction to be achieved. The platform is used in the learning 
process that is carried out online or online. Likewise, it is also mentioned (Liljekvist et al., 
2021), that the development of social media and digital platforms can be used by teachers as 
a medium for self-development through their professional learning communities with a focus 
on knowledge. In accordance with its characteristics, the digital platform can also be used in 
Professional Learning Community activities as a means of joint learning activities and 
encouraging the improvement of teacher learning performance. 

However, the use of digital platforms in the implementation of PLCs is not always 
successful, meaning that it still experiences several obstacles both in planning, implementation 
and evaluation. As mentioned by (Bragg et al., 2021), the obstacles faced in digital platform-
based PLCs are how to plan activities, implement, and evaluate the results of activities. 
However, these obstacles can actually be overcome through PLC activities collaboratively. As 
explained (Botha, 2022), collaborative learning is intentional and applied in learning supports 
teachers to be responsible in practicing collaboratively with fellow teachers. This is also in 
accordance with the explanation (Ni et al., 2023), that the purpose of PLC activities is so that 
teachers do not work alone and build communication to foster collaboration and improve the 
quality of the learning process. In this regard, it is also explained by (Denee, 2024), that through 
learning communities, teachers can build confidence, focus on learning, opportunities for 
collaboration, and reflective learning. Through a digital platform-based PLC, teachers have 
wider opportunities and reach in increasing collaboration between teachers. According to 
(Alwafi et al., 2020), teachers can increase collaboration among teachers in digital-based PLCs 
to interact and develop their professionalism. 

It was further explained by (Colognesi et al., 2020), that through the application of digital 
PLC, it will be easier to obtain the support of fellow teachers in their learning community, so 
that a climate of knowledge exchange can be created that continues to grow. From the same 
point of view it is also mentioned by (Karlberg & Bezzina, 2022), that teachers who are 
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members of digital PLCs are faster to collaborate and engage in efforts to ensure that 
knowledge exchange and self-development continue to be sustainable. In general, the use of 
digital platforms in PLC activities has high benefits for teachers, students and schools. For 
teachers, there will be an improvement in learning performance, for students there will be 
quality of learning processes and outcomes, and for schools, there will be a learning climate 
that supports the achievement of student competencies optimally. 

 

Conclusion 
 

Based on the results of data analysis, it can be concluded that the variable supervision 
activity of digital-based PLC (X1), and the variable supervision outcome activity of digital-
based PLC activity (X2) contributed 93.4%, to the Improving the learning performance of 
high school teachers  (Y), while the rest is 6.6%explained by other factors that are not 
described in this study, which is proven by the magnitude of adjusted R2 (adjusted 
determination coefficient) is 0.934. 

Based on data analysis, it can also be concluded that there is a significant simultaneous 
influence of the variable supervision activity of digital-based PLC (X1) and the variable 
supervision outcome activity of digital-based PLC (X2) on the improving the learning 
performance of high school teachers  (Y), which is evidenced from the results of the F-test 
obtained indigo F-value (418.635) > F-table (3.91) and the significance value of P-value 0.001 
which is smaller than α = 0.05,  This means that the test model used in this study is feasible. 
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