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Abstract 
The principal’s role as a leader is crucial in improving the teacher 
performance and student achievement. However, it still remains 
unknown what kinds of school leadership behaviors that are effective 
to improve teacher performance and student achievement. This study 
aims to determine the level of significance of the effect of (1) the 
quality of principal's leadership behaviors on teacher performance, (2) 
the quality of principal's leadership behaviors on student 
achievement, and (3) the teacher performance on student 
achievement.This study is a quantitative descriptive research. The 
study population was 317 teachers with 281 teachers as the samples. 
The data collection technique was carried out through questionnaires, 
participant observation, and teacher performance appraisals. The 
data analysis technique used the Structural Equation Modeling (SEM). 
The results of this study showed a significant (5%) influence between: 
(1) the quality of the principal's leadership behaviors on the teacher 
performance where the estimated rate was 0.89 with the value of -t = 
3.23> 1.96. The higher the quality of the principal's leadership 
behaviors had become, then it increased the quality of the teachers’ 
performance; (2) the quality of the principal's leadership behaviors on 
the level of student achievement where the estimated rate was 0.77 
with the value of -t = 2.86> 1.96; and (3) the level of teacher 
performance on the level of learning achievement where the 
estimated rate was 0.92 with the value of -t = 4.45> 1.96. The 
structural model of learning outcomes showed that the loading factor 
of report cards had a greater effect of 0.995 when it compared to the 
school exam scores with an effect of 0.897. Effective principal 
leadership behaviors were limited to (a) the relationship between 
leaders and followers, (b) task structure, and (c) position power.
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Introduction
The leadership role of the principal is crucial to improve teachers’ performance. Consequently, high performance teachers
will improve students’ learning outcomes. To improve teachers’ performance, a principal as the leader must have certain
behaviors to accomodate the goal-oriented teaching-learning environment. Unfortunately, it remains unknown as to what
kinds of successful and effective principal leadership behaviors will motivate teachers in improving their performance.
Therefore, it is necessary to conduct a study to find the successful and effective leadership behaviors of school principals
in accordance with the socio-cultural conditions of schools and teachers and other aspects that influence them.

The findings on successful and effective principal leadership behavior based on direct experience (empirical sophisti-
cated) are beneficial for efforts to improve the quality of education. The application of the successful and effective
leadership behaviors in a school can be seen as a reference or if possible, as a role model for other schools to conduct the
same method. With such hope, it is possible to improve the quality of Indonesia’s education system following national
and international standards.

Research questions
1) Is there a significant influence of effective principal leadership behaviors on teacher performance?

2) Is there a significant influence of effective principal leadership behaviors on student achievement?

3) Is there a significant effect of teacher performance on student achievement?

Literature review
Conceptions of leadership and effective principal leadership behaviors
Formulating a definition of leadership that is acceptable to all groups and up to date is difficult because it is broad and
complex and can be viewed from various aspects. Avolio (1981) has briefly reviewed some classifications of leadership:
as a focus of group processes, as personality and its effects, as the inducing compliance, as the exercise of influence, as an
act or behavior, as a form of persuasion, as a power relation, as an instrument of goal achievement, as an emerging effect
of interaction, as a differentiated role, and as the initiation of structure.

Principal leadership is the principal's effort to influence, encourage, guide, and direct teachers, staff, students, parents, and
other related individuals to work together in achieving set goals. To instill this role, the principal must show a persuasive
and exemplary attitude. The principal as a leader has to realize that the success of the school life for which they are
responsible is very much determined by their behavior.

The importance of leadership is in line with the opinion of Vroom, Yetton, and Fieler in Hendarman (2015) who believe
that “leadership plays an important role in improving the performance of subordinates”. Smith in Hendarman (2015)
argues that “to build an effective school there requires strong instructional leadership, clear attention to learning
outcomes, high appreciation for students, a good environment and supervision at the level of achievement”. Assuming
someone’s leadership is more effective, it will further improve the teacher performance and student achievement.

Effective principalleadership behaviors
Based on the development of leadership theory, it is known that the trait theory views the effectiveness of leadership as
largely determined by traits such as self-esteem, initiative, intelligence, language fluency, and creativity, including the
physical characteristics possessed by a person as a manager.

Douglas (1967), the Blake and HoustonManagerial Grid, the Ohio State Study and theMichigan study are developed by
social psychologists, Rensis and Likert. This theory concerns the attention to two aspects of leadership behavior, namely
the functions and leadership styles. In order for a group to run effectively, one must carry out two functions related to
group relationships.

A situational approach (Contingency approach) depends on the situation, tasks, members, organization and other
environmental variables. Well-known situational theories include Fiedler's contingency theory, Hersey and Blanchard's
life cycle theory, and Sehmid and Tannembaun's series of leadership theory (F.E. Fiedler & M.M. Chemers., 1974).

In its development, it is known that not every organization can use the same leadership approach. Some research indicates
that a people-oriented leadership orientation tends to work more effectively. Meanwhile, several other studies have
shown that a task-focused leadership orientation is more effective (Feldmon, C. D, & Arnold, 1983; Gorton, R. A, &
Schneider, 1991; Hoy,W.K., &Miskel, 1987). The different results of leadership effectiveness occur due to the different
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organizational characteristics possessed by each group. The common question about the best leadership style does not
actually refer to the best style, but it refers to themost effective style applied in a particular situation. The leader's behavior
style can be an effective approach depending on the essential elements of the current situation of a group.

According to the Leadership Contingency Model developed by Fiedler (1967), there are three main situational variables
to determine whether the situation is suitable or effective for the leadership: 1) the relationship between the leader and the
members, 2) the degree of the task structure of the group (the relationship between the leader and the followers), and 3) the
power and authority aspects where the position power is given power.

A principal sits in a strategic position in planning, implementing, and evaluating the school development programs
because of the principal’s role as the highest leader in a school. Successful school principals can be seen based on their
leadership style that is capable of influencing and mobilizing education stakeholders to jointly achieve school success
with the same vision.

Understanding teacher performance and student achievement
From various literature, it is known that the term ‘performance’ is used for the same purpose as the terms ‘work result’,
‘work performance’, and ‘performance’. Etymologically, performance comes from the word ‘to perform,’ which means
to show or implement. The word performance means the act of performing; execution (Webster, 2002).

Furthermore, Basrowi (2010) defines performance as the result or level of success of a person in the field of work
according to certain criteria both in quality and quantity in carrying out their duties and responsibilities.

According toWoolf in Rusyan (2014), performance means the execution of an action. In other words, performance refers
to the act of displaying or carrying out an activity. Therefore, it is no wonder for performance to often be defined as work
appearance or work behavior. Performance is defined as the record of outcomes produced on specified job function or
activity during a specified time period (Russel, 1993).When it comes to teacher performance, it refers to the performance
of teachers in planning, implementing and evaluating all learning activities.

The Georgia Department of Education has developed the teacher performance assessment instrument which has later
been modified by the Indonesian Ministry of National Education to become the Teacher Ability Assessment Tools.
The Teacher Ability Assessment Tools consist of teaching plans and materials or is known as the RPP (Learning
Implementation Plan), classroom procedures, and interpersonal skills (Priatna dan Sukamto, 2013). Evaluation indicators
for teacher performance are carried out on three learning activities in the classroom such as learning activity program
planning, implementation of learning activities, and learning evaluation/assessment. Increasing the quality of teacher
performance is considered as an effective policy in leading to substantial gains in student learning. From this perspective,
the institution of teacher evaluation is a vital step in the drive to improve the effectiveness of teaching and learning as well
as to level up the educational standards (OECD, 2009).

Methods
This study used a quantitative method. The quantitative method is carried out with a correlational survey to explain the
relationship between variables after testing several hypotheses that have been formulated. The X variable represents the
principal's effectiveness, the Y1 variable represents the teacher's performance, andY2 is the student’s achievement which
is divided into school exams and report card scores.

This research was conducted in 5 (five) State Senior High Schools (SMA) in Tenggarong, Kutai Kartanegara, East
Kalimantan. These schools are SMA Negeri 1 and SMA Negeri 2 Tenggarong, SMA Negeri 3 Unggulan Tenggarong,
and SMA Negeri 1 and SMA Negeri 2 Tenggarong Seberang. The population in this study amounted to 321 teachers.
Determination of the sample using the Slovin formula with the desired level of precision is 98% or a significance of 0.02.

Slovin formula :  n¼ 321

1þ321ð0:02Þ2:

From the above calculations, the total sample is 281 teachers. The questionnaires were distributed to 281 teachers of five
different schools that made up the population of senior secondary schools in Tenggarong and at the same time those
questionnaires were designed to pay more attention to the senior teachers who had long been titled as the civil servants in
teaching senior high schools. Those five schools hadmany school achievements in the research object year of 2016-2018.
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Data collection
The primary data were collected through questionnaires. The questionnaire serves as a questionnaire to obtain primary
data, namely data that comes from the first source. Then the data source in this study was the teachers who worked at
the schools which were the research locations. This research instrument is arranged based on theoretical studies. Each
variable of this study collects data related to exogenous variables, namely teacher performance (Y_1) and school
achievement (Y_2) with endogenous variables, namely the effectiveness of the principal's leadership behavior pattern
(X_1). All statements used to measure exogenous variables and endogenous variables were measured using a 5-level
Likert scale, in which respondents were asked to state their demeanor by marking the statement very high until the
gradation was very low. The data of student achievement were obtained from school documentation such as report cards
and test scores (school exams).

Instrument testing was carried out on teachers who were taken from the population and were not sampled in the
study. Testing or testing of validation instruments is carried out to what extent the accuracy and accuracy of a measuring
instrument in performing its measuring function. Instrument validation was tested with the product moment formula
(Pearson) using the SPSS version 20 application. The critical number limit is 0.05. The testing criteria is by comparing
r count with r table, if r count > r table then the instrument is considered valid, conversely if r count < r table, it is considered invalid
so it cannot be used in research. The calculation of reliability is to see the extent to which the measuring instrument can
give relatively no different results when re-measuring the same symptoms at different times. So the measurement of
reliability is related to the consistency and accuracy of the measurement. All valid instrument items were calculated for
their reliability using Alpha Cronbach.

Data analysis
The data on effectiveness of the principal's leadership behavior pattern on teacher performance and student achievement
at the location were analyzed and tested using the multivariate Structural EquationModel (SEM) technique of the AMOS
version 25 program.

Structural EquationModeling (SEM)method as an analysismethod that combines the factor analysis approach, structural
modeling, and path analysis (Sugiyono, 2017). This analysis method is also stated by Bagozzi and Fornell in Ghozali
(2005) as a second generation multivariate analysis technique.

• The measurement model is the relationship (loading value) between indicators and constructs (latent variables).
The measurement model is also known as Confirmatory Factor Analysis (CFA). This phase aims to test the
feasibility of constructing validity and indicator reliability. The measurement model is used to determine the
validity of the manifest/measured variable, whether it can be used as an indicator of the latent variable. To see
the size of the validity coefficient, it can be seen the size of the factor load (λ). The more the factor price (λ),
the more valid the indicator will be. The measure to determine the value of the factor (λ) is said to be valid and can
use the t value test (t-value). As Carmines and Zeller in Sugiyono (2017) explain that a good construct has a load
factor of (λ) ≥ 0.30. To see the magnitude of the indicator reliability coefficient can see the value (1-δ) for
exogenous variables and value (1-ε) for endogenous variables. Themore the value (1-δ) and (1-ε), themore reliable
the indicator is. Factor analysis in CFA is different from the factor analysis used in statistical/multivariate analysis.
In Factor analysis, the CFA model is formed first and the number of latent variables is determined by the analysis.
Then each construct has its indicators defined in advance based on the theory used. Meanwhile, statistical or
multivariate factor analysis is more of an exploratory factor analysis. Factor content or factor loadings that connect
the latent variable and the observed variable are given the notation λ (lambda), where on the x side is (Lambda x)
and the y side is (Lambda y)

• The structural model is the relationship between independent and dependent constructs. Bollen (1989) in Ghozali
(2012) combines testing of measurement and structural models that allows the researchers to test measurement
errors as an integral part of SEM. In this phase, every construct and indicator that has been tested for validity
and reliability will be reprocessed at the measurement model phase. This phase aims to estimate the structural
model simultaneously, so that the relationship between the independent and dependent variables will be seen, as
well as the measurement quality of the factor load value of each construct and indicator. Parameters indicating
regression of endogenous latent variables on exogenous latent variables are labeledwith theGreek letter γ (gamma).
Parameters indicating regression of endogenous latent variables on other endogenous latent variables are labeled
with the Greek letter β (beta). Structural model testing can be seen at the level (goodness of fit statistic) – see
Figure 1.
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The staps of the SEM procedure in general for Confirmatory Factor Analysis (CFA) in this study are as follows:

• Model specification

The first step is to specify the research model being analyzed. Outline model specifications are as follows:

1. Defining latent variables, namely the effectiveness of leadership behavior patterns, teacher performance
and student achievement.

2. Defining the unobserved variables, namely the relationship between leaders and followers; follower belief,
respect, familiarity, compassion for the leader. Quality of task structure relationships; clarity of objectives,
clarity of tasks to be carried out, diversity of problem solutions faced, openness of the correctness of decisions
to other parties regarding specific decisions faced in the work, the number of correct problem solutions to
the specifics of decisions. Quality of standing strength; power directing followers, evaluating followers,
authority giving reward and punish to followers. The ability to formulate learning device plans, the ability to
plan learning activities, the ability to choose learning sources andmedia, the ability to encourage andmaintain
involvement, the ability to apply learning approaches and strategies, the ability to end effective learning, the
ability to design assessment methods and evaluation tools. School exam scores and report cards.

• Quantitative data collection is carried out through surveys (primary data) in accordance with the instrument
questionnaire created.

• Operating the SIMPLIS program and analyze its output. SIMPLIS programwhich is the result of respecification.

Broadly speaking, the analysis of the output of the SIMPLIS program is as follows:

1. Checking for the offending estimate, such as negative error variance and standardized loading factor, which
most often occur is greater than 1.0, and the standard error value is very large.

2. Checking the validity of the observed variables, the criterion for good validity is if the value of standardized
factor loadings is ≥ 0.30.

3. Analyzing the reliability of themeasurementmodel, looking at the value (1-δ) for the exogenousvariable and the
value (1-ε) for the endogenous variable. The greater the value (1-δ) and (1-ε), the more reliable the indicator is.

4. Testing the suitability or Goodness of Fit Statistic (GOF).

Figure 1. Structural model of the relationship between variables (Sugiyono, 2017). Description:
ξ_1 = latent variable effectiveness of leadership behavior patterns
η1 = latent variable of teacher performance
η2 = latent variable of student achievement
γ_12 = coefficient of direct influence of variable effectiveness of leadership behavior patterns on teacher perfor-
mance.
γ_11 = coefficient of direct influence of variable effectiveness of leadership behavior patterns on student achieve-
ment
β_12 = coefficient of influence of teacher performance variables on student achievement variables
ζ_1 = Measurement error effectiveness of leadership behavior patterns
ζ_2 = Measurement error of teacher performance
ζ_3 = Measurement error of student achievement.

Page 6 of 21

F1000Research 2021, 10:465 Last updated: 11 JAN 2022



• Respecification of the research model and changes to the SIMPLIS program. Respecification is carried out
when there are offending estimates, the validity of the model is not good enough, the overall fit and the reliability
of the model is not good enough. To carry out model respecification, we make changes to the SIMPLIS program
according to the requirements of the specification.

Ethical approval
Ethics approval was obtained from schools in Kutai Kartanegara based on the application for research permits letter
number 050/UN17.5.35.7/PG/2018. In filling out the questionnaire the teacher is asked to fill in anonymously, and is
informed in advance that the statement given is privacy and will not affect any assessment and justification.

Results
SEM analysis requires data to be normally distributed to avoid bias in data interpretation that can affect other data. Data
normality measurement is carried out simultaneously with the model suitability test process.

Checking data outliers
The results of the calculations in Table 1 showed the existence of outliers where some data cleaning was required. Any
data containing the probability p1 or p2 with a value of less than 0.05 was proven to experience outliers. Data that were
free from outliers must have the value of p1 or p2 > 0.05 tomake sure that there was no difference of significance between
data and data groups.

Checking data normality
Based on the normality test, the results obtained were presented in Table 2.

In Table 2, the data was normal with a value of c.r (critical ratio) 1.145 fulfilled the requirements for normality data,
namely �2.58 <c.r <2.58. There was no more data to discard because all data were multivariate normal. This study
consisted of one exogenous variable known as the Effectiveness of Leadership Behavior Patterns and two endogenous
variables known as the Teacher Performance and Student Achievement, which were referred to as latent variables.

After the data is declared normal, the suitability of the model will be tested by looking at the Goodness of Fit value with
the criteria being the reference value being Chi-Square, Probabilitas, Root Mean Square of Approximation (RMSEA),

Table 1. Observations farthest from the centroid (Mahalanobis distance).

Observation number Mahalanobis d-squared p1 p2

93 78.005 .083 1.000

44 77.823 .085 .998

60 77.206 .092 .995

69 76.827 .097 .988

83 76.467 .102 .975

3 76.123 .107 .955

62 75.351 .119 .951

. . . .

Table 2. Assessment of normality after data outlier cleaning had been done.

Var Min Max Skew Kurtosis c.r

Y2.2 70.000 90.000 �.679 �.244 �.491
Y2.1 70.000 90.000 �.331 �.876 �1.761
Y1.7.1 2.000 5.000 �.378 �1.043 �2.096
Y1.7.2 2.000 5.000 �.214 �.919 �1.849
. . . . . .

Multivariate 20.717 1.145
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Adjusted Goodness of Fit Index (AGFI), Tucker-Lewis Index (TLI), Comparative Fit Index (CFI), Normed Fit Index
(NFI), and ChiSquare X2 relative/degree of freedom (CMIN/DF) produced.

Goodness of Fit Statistic (GOF)
Evaluation of the proposed research model through Goodness of Fit analysis can be seen in Table 3.

The purpose of chi-square analysis is to develop and to test a model that fits the data. A high chi-square value will result in
a probability value (p) that is smaller than the significance level (α). This shows that the input covariance matrix between
predictions and actual observations is not significantly different (Ghozali, 2012).

This test refers to a high value and a significance level less than 0.05, which indicates that there is no significant
difference between the estimated covariance matrices. Chi square is very sensitive to sample size. After the initial model
was processed with a sample size of 281 respondents, the value in this study was 2851.3 with a probability of 0.781. This
shows that the proposed research model is acceptable because there are differences between the sample covariance
matrices with the observed population covariance matrices. The RMSEA value of 0.0694 is smaller than 0.08. The AGFI
value of 0.981 is close to 1. The TLI value of 0.975 is close to 1. The CFI value of 0.950 is close to 1. The NFI value of
0.962 is close to 1. The CMIN/DF value of 1.764 is smaller than 2.0.

Based on the measurement of the overall goodness of fit research model (after the modification process had been
conducted), it showed that the model proposed in this study was well accepted.

The identification of the structural model
The identification of the structural model could be seen from the results of variables calculation by calculating the amount
of covariance data and the variance compared to the number of parameters to be estimated. The model output was
presented in the following Table 4.

Based on the notes for the abovemodel, the result showed the number of sampleswasN=281, the total number of covariance
datawas 1,830while the number of parameters to be estimatedwas 126. The resulting degree of freedomwas 1.704, because
1.704> 0 (positive df) as stated by the sentence “minimum achieved”. The process of estimating the probability maximum
had been performed and the estimation was identified by the resulting data with a normal distribution.

Table 3. Goodness of fit.

No Statistics Criteria Fit Result Description

1 X2 P > 0.05 2851.3 Fit

2 Sig Prob. ≥0.90 .781 Fit

3 RMSEA ≤ 0.08 .0694 Fit Marginal

4 AGFI ≥0.90 .981 Fit

5 TLI ≥0.90 .975 Fit

6 CFI ≥0.90 .950 Fit

7 NFI ≥0.90 .962 Fit

8 CMIN/DF ≤2.0 1.764 Fit

Table 4. Estimasi parameter covarian data and the variance.

Number of distinct sample moments: 1830

Number of distinct parameters to be estimated: 126

Degrees of freedom (1830-126): 1704

Result (default model)
Minimum achieved
Chi-square = 2851.3
Degrees of freedom = 1704
Probability level = .781
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Testing of Structural model
Structural model testing is done by analyzing the significance level of the causality relationship between constructs in the
model which is based on the estimated value of the structural coefficient with the t value of each parameter. It is known
that the t-table value with a significance level of 5% = 1.96. Analysis of the relationships between constructs is shown by
the regression weight value.

There was a direct and significant influence between the effectiveness of principal leadership behaviors on teacher
performance. Based on the test results in Table 5 the estimated rate was 0.89with the value -t = 3.23 > 1.96. This indicated
a significant and positive influence between the effectiveness of leadership behaviors on teacher performance. Hence, the
H1 showed a direct influence between the effectiveness of leadership behavior patterns on the teacher performance
supported at the 5% significance level. The results above explain that the higher the level of principal leadership behaviors
effectiveness was, the higher rate of teacher performance effectiveness would be.

There was a significant direct effect between the effectiveness of the principal's leadership behavior on the student
learning achievement. Based on the test results in Table 5 the estimated rate was 0.77 with the value -t = 2.86 > 1.96
showed a significant and positive influence between the effectiveness of leadership behavior patterns on the student
learning achievement. Hence, H1 indicated a direct influence between the effectiveness of leadership behavior patterns
on the student achievement supported at the 5% of the significance level. This result explained that the higher the level of
effectiveness of the principal's leadership behavior, the higher the student learning achievement would become.

There was a direct influence between teacher performance on student learning achievement. Based on the test results in
Table 5 the estimated rate was 0.92 with the value -t = 4.45 > 1.96 which indicated a significant and positive influence
between the teacher performance and the student learning achievement. The direct effect of teacher performance on
student achievement was 5%of the significance level. This result showed that the higher the teacher performance became,
the more the student achievement could be improved.

a) Effective principal leadership behaviors

Based on the results of quantitative analysis, the variable of effective of high school leadership behaviors in the
measurement model of leadership behaviors showed that the relationship between leaders and followers (X1) had the
greatest influence in the contribution of latent variables to the effective principal leadership behavior 0.72, task structure
(X2) 0,69, and the position leader (X3) 0.57.Koefisien reliabilitas dari the relationship between leaders and followers
(X1) 0.39, task structure (X2) 0, 42, and the position leader (X3) 0.21.

The results of this study indicate the principal leadership behaviors that had been analyzed from the dimensions
of leadership and follower relations, task structure, and leadership positions was highly effective. The essence of the
principal's existence as a key person in the organization must be improved. Interested in taking various actions to achieve
the vision, mission and goals of the organization. A leader is a vision to provide directions in which the organization will
be taken. The principal as a management duty bearer must continue to refer to the organization's visions and present
himself as a visionary role model.

Based on the above results, it could be concluded that the relationship factor between leaders and followers, task structure,
and leader position possessed a significant effect (contributes) in constructing the effectiveness of principal leadership
behaviorsin schools.

Table 5. Regression weight.

Regression weight Estimate S.E C.R P

Teacher Performance  Effectiveness of
Leadership
Behavior
Patterns

.894 3.23 6.024 ***

Student Achievement  Effectiveness of Leadership
Behavior
Patterns

.769 2.86 4.110 ***

Student Achievement  Teacher Performance .923 4.45 5.964 ***
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b) Teacher performance variables

Based on quantitative analysis, the measurement of teacher performance variables showed the level of ability to load the
formulation of the RPP factor (Y_1) had an effect of 0.68, the level of ability to plan learning activities (Y_2) had an effect
of 0.57, the level of ability to choose sources and learning media (Y_3) had an effect effect of 0.58, the level of ability to
apply learning strategies and approaches (Y_4) had an effect of 0.50, the level of ability to encourage andmaintain student
involvement (Y_5) had an effect of 0.46, the level of ability to end learning effectively (Y_6) had an effect of 0.73, and the
level of ability to design assessment methods and evaluation tools (Y_7) had the greatest effect of 0.57. Koefisien
reliabilitas dari the level of ability to load the formulation of the RPP factor (Y_1) had an effect of 0.51, the level of ability
to plan learning activities (Y_2) had an effect of 0.55, the level of ability to choose sources and learning media (Y_3) had
an effect effect of 0.53, the level of ability to apply learning strategies and approaches (Y_4) had an effect of 0.46, the level
of ability to encourage and maintain student involvement (Y_5) had an effect of 0.48, the level of ability to end learning
effectively (Y_6) had an effect of 0.43, and the level of ability to design assessment methods and evaluation tools (Y_7)
had the greatest effect of 0.55.

Based on Figure 2, it could be concluded that the level of ability of the factors to formulate lesson plans (Y1), the level of
ability to plan learning activities (Y2), the level of ability to choose resources and learning media (Y3), the level of ability
to apply learning approaches and strategies (Y4), the ability to encourage and maintain student involvement (Y5), the
ability to end learning effectively (Y6), and the ability to design assessment methods and evaluation tools (Y7) possessed
a significant effect on teacher performance.

Figure 2. The influencemodel of effective principal leadership behaviors on teacherperformance and student
achievement. Note: Value of Standardized loading factor 0.30 Carmines and Zeller in Sugiyono (2017).
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c) Student achievement

Themodel ofmeasuring student achievement showed that the school examination loading factor had an effect of 0.57 and
the report card (NR) had an effect of 0.63.Koefisien reliabilitas dari that the school examination loading factor had an
effect of 0.43 and the report card (NR) had an effect of 0.55. Based on the data, the school exam factors and report card
scores possessed a significant effect (contribution) on the construction of student achievement in high schools.

Discussion
In conducting this analysis, bias is prone to occur so that it is necessary to fulfill the requirements. Crude data in the form
of question instruments was tested first for validation. The instrument data in the form of validation test questionnaires
were distributed as many as 40 questionnaires and only 30 validation test questionnaires were returned. The crude data
of the validity test regarding the variable effectiveness of the Principal's Leadership Behavior Pattern contained an
instrument of 40 statement items. The teacher performance variable contains an instrument of 40 statement items.
Meanwhile, the student learning achievement variable data was obtained from the documentation in the form of archives
of school examination scores and report card scores.

Based on significance; If the significance value> 0.05 then the item is declared invalid, but if the significance value < 0.05
then the item is declared valid. Then the instrument data that is declared valid are; this is a valid instrument for 30 items
and 10 items invalid on the variable of the Effectiveness of Leadership Behavior Patterns. There are 30 valid instruments
for teacher performance and 10 invalid items. The method of decision making for reliability testing uses a limit of 0.6.
Reliability is less than 0.6, it is not good, while 0.7 is acceptable, and 0.8 is good. From the results of the calculation of the
reliability value of Cronbach's Alfa for the variable effectiveness of leadership behavior patterns of 0.978, it can be
concluded that it is declared reliable, with good reliability. For the teacher performance variable in the reliability table of
0.975, it can be declared reliable, with good reliability.

The Variable Effectiveness of Leadership Behavior Patterns was compiled with a questionnaire of three indicators,
which were divided into 30 questions with the highest score of 5 and the lowest score 1. The Effectiveness of Leadership
Behavior Patterns in SMA Negeri Tenggarong had the highest score of 148, and the lowest score was 46. With a value
range of 102 The average score (mean) obtained by 281 respondents was 108.85. The acquisition of standard deviation
from data processing or standard deviation is 22,959 with a median value of 122.00 and a frequently occurring value
(mode) of 132.23.

The teacher performance variables were arranged in a questionnaire with seven indicators. The performance of public
high school teachers in Tenggarong has the highest score of 150, and the lowest score of 56. With a range of scores of
94, the average score (mean) obtained by 281 respondents was 115.26. The acquisition of standard deviation from data
processing or standard deviation is 19,975 with a median value of 122.00 and a frequently occurring value (mode) of
133.80.

Student achievement variables are arranged based on documentation data obtained from the school. Based on the data
collected, it is obtained data about the achievement of state high school students in Tenggarong, namely data on school
examination scores and report cards with the highest score of 90, and the lowest score of 70, with a value range of 20.
The average score (mean) obtained by 281 respondents on the school exam score was 80.74 and the report card score
was 81.80. The acquisition of standard deviation from data processing or standard deviation on school exam scores
of 5,742 and 5,024 on report cards. Based on the questionnaire that has been given to 281 respondents, the total sample
size of 281 respondents is feasible to be processed and according to the required requirements where the Structural
Equation Modeling (SEM) technique requires 100-200 samples.

Evaluation of the proposed research model through Goodness of Fit analysis. The value in this study is 2851.3 with a
probability of 0.781 which indicates that the proposed research model is acceptable because there is a difference between
the sample covariance matrices and the observed population covariance matrices. The Goodness Of Fit Index (GFI)
reflects the overall level of suitability of the model which is calculated from the squared residuals of the predicted model
compared to the actual data. Recommended acceptance rate value is ≥ 0.90. RMSEA is a measure that tries to improve
the tendency of the chi square statistic to reject models with large sample sizes. Recommended acceptance rate value is≤
0.08. AGFI is a development of the Goodness Of Fit Index (GFI) which has been adjusted to the ratio between the
proposed degree of freedom model and the degree of freedom from null model. AGFI's recommended acceptance rate
value is ≥ 0.90. TLI as a tool for evaluating factor analysis combines the parsimony size into the index of comparison
between the proposed model and the null model. Recommended acceptance rate value is ≥ 0.90. CFI is an incremental
fit index that compares the tested model with the null model. The recommended value is ≥ 0.90. NFI is a measure of
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comparison between the proposedmodel and the null model. Recommended acceptance rate value is≥ 0.90. CMIN/DF is
a measure obtained from the chi square value divided by the degree of freedom. This index is a parsimonious suitability
index that regulates the relationship between the goodness of fit of the model and the number of estimated coefficients
expected to achieve the level of conformity. The recommended value is ≤ 2.0.

The variable effectiveness of leadership behavior patterns on teacher performance and student achievement in SMA
Negeri Tenggarong shows a significant influence between the effectiveness of leadership behavior patterns on teacher
performance of 0.89. The effectiveness of leadership behavior patterns on student achievement was 0.77. And teacher
performance on student achievement has a higher direct effect of 0.92. Analysis of the effectiveness assessment of the
principal's behavior patterns in terms of the relationship to followers, task structure, and position showed a high enough
level of approval at 71.17%. This means that what the principal has done for the variable effectiveness of leadership
behavior patterns is good enough. So this explains that the respondents quite agree with the statements given in the
questionnaire. However, 13.53% of respondents stated that the category was low. This needs to be an evaluation for the
principal. Apart from having the ability to influence others, what ismore important for the principal is the ability to inspire
other parties. So that they are proactively motivated to take various actions in order to achieve the vision, mission and
goals of the organization.

Teacher performance obtained a fairly high response of 65.13% of respondents agreed with what was the question in
the questionnaire, namely the ability to formulate lesson plans, the ability to plan learning activities, the ability to choose
learning sources and media, the ability to encourage and maintain involvement, the ability to apply learning approaches
and strategies, the ability to end Effective Learning, Ability to Design Assessment Methods and Evaluation Tools.
Through the ability to formulate a good lesson plan, a teacher is easier andmore focused in carrying out learning activities
which in turn will improve student achievement. However, 13.88% of respondents stated that it was quite low.

School is an institution specially designed for teaching students under the supervision of teachers. The principal can
increase the stimulus in relation to teacher performance. So that the higher the effectiveness of the principal's leadership
behavior pattern, the higher the teacher's performance is. The response to business can be successful or unsuccessful.
Since the principal's primary responsibility in the organization is to carry out work with and through people, his success is
measured by the output or productivity of the group he leads. Good teacher performance can increase productivity in class
in learning so that it can produce high student learning achievement. Likewise, on the other hand, poor performance can
have an impact on student achievement in the research location.

When analyzing the effectiveness of the principal's leadership behavior pattern, the measurement results show that
the loading of the leader-follower relationship factor has the greatest influence in the contribution of the variable to the
effectiveness of the leadership behavior pattern. The model for measuring the effectiveness of leadership behavior
patterns can be used as an illustration that the principal needs to pay attention to the aspect of the position of the leader that
has the smallest contribution. As for the level of the leader's strength in directing, evaluating, the authority of the leader in
giving rewards, giving punishment and problem-solving abilities as well as the level of openness and diversity in solving
problems for his followers.

The results of this study conclude that there is a positive relationship between the effectiveness of leadership behavior
patterns on teacher performance and student achievement in 5 (five) State Senior High Schools in Tenggarong, Kutai
Kartanegara, East Kalimantan. However, the authors recognize and acknowledge that this study has weaknesses and
limitations, both limited knowledge and planning when carrying out research in the field. This study only examines three
factors that are thought to influence the effectiveness of leadership behavior patterns, namely teacher performance
and student achievement. This is done because of the limitations of the author in terms of time, cost, and energy, so the
researchers hope that further research can be developed on other factors.

Conclusions
The relationship between the leader and the followers, the task structure, and the position of the leader give a significant
influence (contribution) to the construct of the effectiveness of leadership behavior patterns in 5 (five) Senior High
Schools in Tenggarong. This shows the existence of the principal as a leader with high effectiveness. Leadersmust seek to
influence followers in various ways, such as using legitimate authority, creating models (being role models), setting
goals, rewarding and punishing, organizational restructuring, and communicating a vision even though different results
can be obtained from different organizations. Thus, this research can be viewed as a detailed description of what will be
carried out, namely that a leader can be considered effective if he can persuade his followers to leave their personal
interests for organizational success in the necessary situations. The factor of the level of ability to formulate learning
device plans, the level of ability to plan learning activities, the level of ability to choose learning sources and media, the
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level of ability to apply learning approaches and strategies, the level of ability to encourage and maintain student
involvement, the level of ability to end learning effectively, and the level of ability to design methods assessment and
evaluation tools provide a significant influence (contribution) to the construct of teacher performance in 5 (five) Senior
High Schools (SMA) in Tenggarong, Kutai Kartanegara, East Kalimantan. The form of teacher performance carried out
in the learning process activities in this study is assumed to be an assessing factor for becoming a future teacher.

Data availability
Underlying data
Figshare. Effective principal leadership behaviors to improve teacher performance and student achievement. Dataset.
https://doi.org/10.6084/m9.figshare.14398577.v4 (Utari et al., 2021).

This project contains the following underlying data:

- This is the result of a questionnaire recapitulation of 281 teacher respondents.

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).
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Thanks for the invitation to review this study. I have enjoyed reading this study which addresses 
an important topic in the context of Indonesia. I hope my suggestions are helpful in revising and 
improving this manuscript. 
 
First, the underlying rationale for the study needs further development. Several questions should 
be addressed when revising the introduction. There are numerous studies that have examined the 
relationship between principal leadership and student achievement (e.g., Liebowitz & Porter, 2019
1; Wu et al., 2020a2, 2020b3; Wu & Shen, 20224; Shen et al., 20215; Heck & Hallinger, 20096; Heck & 
Hallinger, 20107). What are the deficiencies in past literature? What gap in the literature did the 
authors identify? 
 
In the introduction, the authors argued that “it remains unknown as to what kinds of successful and 
effective principal leadership behaviors will motivate teachers in improving their performance.” 
However, this study did not address this question. In this study, the research questions the 
authors addressed are “whether principal leadership impacts student achievement and teacher 
performance” rather than “what kinds of leadership behaviors will impact student achievement 
and teacher performance”. 
 
Second, I think a detailed review of previous studies that examined the relationship between 
principal leadership and student achievement/teacher performance is needed. Also, this study was 
conducted in Indonesia. Is it possible for the authors to briefly introduce to readers principal 
leadership in Indonesia? Principal leadership effects were well examined in a western context. The 
Indonesian context would be one contribution of this study. 
 
Third, there are some comments about your data analysis procedure and results:

Could you please provide the readers with more details about how principal leadership, 
teacher performance, and student achievement were measured?

○

I think the section of the SEM introduction could be simplified (page 5). Figure 1 is ○
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problematic.
The arrow from η1 to η2 is missing.○

What does C.R. mean in Table 5? Confidence interval? Please report the exact p-value rather 
than asterisks.

○

Could you please provide descriptive statistics?○

Can you calculate the indirect effect of principal leadership on student achievement through 
teacher performance?

○

Fourth, the discussion section should discuss the implications of this study for research, policy, 
and practice. Currently, the discussion section reads like results reporting. Also, please discuss 
your findings in a more organized way. I would suggest the authors discuss this study’s 
implication for future research, policy, and practice, respectively in the context of Indonesia. 
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Introduction
When emphasising the vital role of principals, it would better to support this with previous 
research findings and citations to stress the importance of the sentence. 
 

1. 

What is the research gap for this study? Please state the reason why this study 
was conducted.

2. 

Literature review
When stressing the importance of principals’ leadership, it is suggested to support with 
many citations. 
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The style of quoting the citation needs to be consistent. 
 

2. 

There is a need to provide some literature on the previous principals’ leadership within the 
Indonesian schools. 
 

3. 

I personally suggest to the authors to add many previous studies or past literature which 
have studied the effective principal leadership behaviors on teacher performance, effective 
principal leadership behaviors on student achievement, and teacher performance on 
student achievement.

4. 

Methods, Results, and Discussion
What is the significant reason to select only five schools? 
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Please proofread the article to delete any grammatical mistakes. 
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Introduction 
 
In the pre-observation conducted by researchers at schools, they found a tendency for 
principals who were less able to apply leadership acceptable to teachers. This slightly 
affected teacher performance in terms of: quality of work in classroom management; 
learning instruments were not developed enough; little initiative in working was seen when 
researchers, suddenly only a few, are in place; and the ability to communicate their work, as 
not all principals control the completeness of teachers in teaching. In the city of 
Tenggarong, the problem of the competence of the principal of public high schools cannot 
be explained specifically, but the student graduation rate is quite good. The determination 
of the number of graduates in 2014/2015 is no longer determined from the results of the 
National Examination (UN) but from the respective schools. The graduation rate of public 
high school students in Tenggarong decreased in the 2015/2016 academic year by 98.95%, 
when compared to the previous year the number of high school graduates was 99.46% 
(source: school data). This is to the attention of researchers, that if academic achievement, 
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namely the graduation rate is no longer determined nationally, then the effectiveness of 
principals' leadership and teacher performance needs to be reviewed and investigated. 
According to Smith in Hendarman (2015), "to build an effective school it is necessary to have 
strong instructional leadership, clear attention to learning outcomes, high student rewards, 
a good environment and supervision at the level of achievement". Assuming the more 
effective one's leadership is, the higher the teacher's performance and school achievement 
will be. 
 
Literature review 
 
As for this study about the effectiveness of the principal's leadership behavior pattern, 
teacher performance, and school achievement at SMA Negeri Tenggarong, the authors first 
found references and read some relevant sources conducted by the authors and other 
researchers as follows: 
 
According to Kailola, L.G  (2017) in his thesis about the principal leadership and work 
motivation with teacher performance at smk negeri putussibau-kapuas hulu, his research 
states that there is a significant relationship between the principal's leadership and teacher 
performance, There is a positive and significant relationship between work motivation and 
teacher performance, there is a positive and significant relationship between principal 
leadership and work motivation and teacher performance. Retrieved from 
http://ejournal.uki.ac.id/index.php/jmp/article/view/332 
 
Marlina, Leny (2013): Trust is a very significant thing in a management. Good management is 
supported by good leadership. Leadership stands on the foundation of trust. When confidence 
fragile, then the leader will soon collapse. Similar to a standing leadership in education on the 
basis of trust. Therefore, the most fundamental and important when being a leader is to instill 
confidence in the members or subordinates because of the way that a leader will be respected 
and honored in an organization. Planting a sense of trust in subordinates leadership is 
influenced by the type of person and the type of leadership style depends on the person. 
https://doi.org/10.19109/td.v18i02.47  
 
 
Ratmawati (2011): Principals’ Qualification, Training Intensity, Environment, Motivation, and 
Principals’ Competences. The study tries to investigate the relationship between the qualification, 
education-and-training intensity, environment, motivation, and competence of principals. The 
data collected using a questionnaire from 239 principals of Elementary Schools in Makassar are 
analyzed using multivariate analysis based on Structural Equation Models (SEM). The result 
shows that there is a significant correlation between the quali-fication, education-and-training 
intensity, environment, motivation, and competence of the principals. DOI:
10.17977/jip.v17i6.2880 
 
Irwandy (2014): The objective of this study was to assess the role of motivation on teacher 
performance in Indonesia. This study is an assessment of this aim used a deductive approach 
where a qualitative survey was conducted among students at Universitas Negeri Medan 
(UNIMED), Indonesia who are assumed to be future teachers. The survey was intended to get their 
responses on what they feel are the best factors that could motivate them as future teachers 
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among a list of ten motivational factors. In the light of this the study sets to identify the most 
ranked factors among the ten motivational factors. The analysis from the empirical findings 
showed that Good Salary was the most ranked factor for both sub-groups that made up the 
sample survey. However, a study from previous researches used in this study showed that 
different results could be obtained from different groups of already working employees. This 
study therefore can be seen as an introduction to a more detailed study to be carried by future 
researchers in the field of teachers’ motivation. 
DOI: https://dx.doi.org/10.7575/aiac.ijels.v.2n.2p.90  
 
Joni Bungai (2006) in his journal the influence of principal competence, school climate, and 
teaching effectiveness of teachers on the achievement of high school graduates in Central 
Kalimantan, in his research using SEM analysis, stated that the direct influence of principal 
competence on the effectiveness of school infrastructure management in supporting 
learning activities teaching is 0.248, the direct influence of the principal's competence on 
the school climate is 0.122, the direct influence of the principal's competence on the 
effectiveness of teaching teachers is 0.084, the direct effect of school infrastructure on the 
effectiveness of teaching teachers is 0.072, the direct effect of school infrastructure on 
academic quality graduates is 0.131, the direct influence of school climate on the academic 
quality of graduates is 0.292, and the direct effect of teacher teaching effectiveness on the 
academic quality of graduates is 0.753. The indirect effect of the principal's competence on 
the effectiveness of teaching teachers is 0.087, the indirect effect of the principal's 
competence on the academic quality of graduates is 0.106, the indirect effect of school 
infrastructure management on the academic quality of graduates is 0.093 and the indirect 
effect of school climate on the academic quality of graduates is 0.032. DOI: 
http://dx.doi.org/10.17977/jip.v13i2.51 
 
Rudolf Kempa (2009) in his journal Leadership Behavior, managerial skills, conflict 
management, stress resistance and performance of State Elementary School teachers in 
Ambon City., in his research using SEM analysis stated that the leadership behavior variable 
has a positive and significant relationship to the managerial skills of school principals. . 
Thus, it can be said that the better leadership behavior will improve managerial skills. The 
results of the SEM analysis of the leadership behavior variable have a positive and 
significant relationship to conflict management. The results of the SEM analysis of the 
leadership behavior variable have a positive and significant relationship to the resilience of 
teacher work stress. The results of the SEM analysis of the managerial skills variable have a 
positive and significant relationship to conflict management. The results of the SEM analysis 
of the principal's managerial skills variable have a positive and significant relationship to the 
resilience of teacher work stress. The results of the SEM analysis of the principal's 
managerial skills variable have a positive and significant relationship. significant on teacher 
performance. The results of the SEM analysis of the conflict management variable have a 
negative and significant relationship to the resilience of teacher work stress. The results of 
the SEM analysis of the conflict management variable have a negative and significant 
relationship to teacher performance. The results of the SEM analysis of the teacher's work 
stress endurance variable have a positive and significant relationship to teacher 
performance. The results of the SEM analysis of the leadership behavior variable on conflict 
management through managerial skills have a positive and significant relationship. The 
results of the SEM analysis of the leadership behavior variable on the resilience of teacher 
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work stress through managerial skills and conflict management have a positive and 
significant relationship. The results of the SEM analysis of the variables of leadership 
behavior on teacher performance through managerial skills, conflict management, and 
resilience of teacher work stress have a positive and significant relationship. DOI: 
http://dx.doi.org/10.17977/jip.v16i1.2542 
 
Methods, Results, and Discussion

The reason for choosing 5 schools is because this research is limited to only public 
high schools managed by the government, not including private schools, with the 
consideration that private schools already have and are the concern and 
development of local foundations. Then, after the high school population was limited 
to public schools, it was found that there were only 5 schools. So that the 5 school 
populations were selected as saturated samples, i.e. all schools were selected as 
samples because of the small population (Sugiyono, 2015) 
 

1. 

The implication of the research shows that the effectiveness of the principal's 
leadership behavior pattern makes a very important contribution to improving the 
quality of teacher performance and school achievement. Effect of Effectiveness 
Patterns of Principal Leadership Behavior is the ability of principals to influence and 
direct teachers and all elements effectively and efficiently in order to achieve school 
goals together. 
 
The model for measuring the effectiveness of leadership behavior patterns can be 
used as an illustration that it is necessary to pay attention to the aspect of the 
leader's position, which has the smallest contribution. As for the level of leader power 
in directing followers and evaluating followers, the authority of the leader is in giving 
rewards to followers, giving punishment to followers, problem-solving abilities, level 
of openness, and diversity in solving problems. 
 
To achieve good and quality teacher performance, there needs to be considerable 
attention from the principal to the teachers, so that teachers still feel motivated and 
enthusiastic in carrying out their duties. The principal in his leadership is expected to 
improve the quality of teacher performance by heeding all attitudes, methods of 
guidance, supervision, and direction. 
 
Improving the quality of the principal's personality is needed and must be done 
considering that the principal is a figure in the school who truly becomes a role 
model for all school members. 
 

2. 

That's right, Prof, the similarity of previous research is used as a reference in 
supporting the results of this study.

3. 
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