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ABSTRACT

The study focuses on the impact of infrastructure in facilitating the
implementation of a student-centered, problem-solving curriculum aimed at
developing 21st-century skills. By surveying 70 teachers at MTs Al-Islam
Ponorogo using a Likert scale questionnaire, the research found that the

independent curriculum significantly influences infrastructure and learning
effectiveness. Moreover, infrastructure acts as a mediator between the

Keywords curriculum and mutual learning. These results underscore the crucial role of

Infrastructure, infrastructure in enhancing learning outcomes through student-centered

Empl_emlentatlon of Independent  4nnroaches.Practical implications include the need for relevant curricula that
urriculum,

cater to students' needs and enhance learning experiences. The study
advocates for program development that prioritizes strengthening
infrastructure, integrating independent curriculum implementation, and
promoting mutual learning to boost overall learning effectiveness. By
emphasizing the importance of facilities in supporting educational
initiatives, the research highlights the significance of creating conducive
environments for effective teaching and learning practices.

Quality of Learning,
Effectiveness of Learning,
PLS-SEM

Introduction

Learning effectiveness is a measure of the success of the interaction process between
students and students and teachers when learning occurs (Amenah Kareem et al., 2024).
Matitaputty & Sopacua (2023) said that learning effectiveness is one of the quality standards of
education and is measured by achieving objectives. The effectiveness of learning can be seen
from student activities when learning takes place, student responses to learning, and mastery of
the material received by students (Rendoth et al., 2024; Sumadi et al., 2022).

In achieving the learning concept, there needs to be cooperation between teachers and
students, Furthermore, adjustments also need to be made to the conditions of the school
environment, the facilities and infrastructure, and the learning media required to support the
achievement of learning objectives (Brink et al., 2023; Kundu & Bej, 2021; Sutrisno et al.,
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2023). There are five indicators: attitude, ability to understand instruction, opportunity, and
quality of instruction._(Poon et al., 2024)

This indicator shows that learning can be effective if there is a willingness in the students
to learn and the teacher's readiness for learning (Ramanan & Mohamad, 2020). If these five
indicators are not implemented, the impact on teaching and learning activities will not run well.
This is further strengthened by research conducted by (Umar & Ko 2022) which shows that the
effectiveness of learning can run well because the implementation of habituation continues so
that students get used to the activities carried out at school.

Furthermore, the role of the teacher also influences the success of learning effectiveness
(Lei et al., 2024; Setyabudhi & Veza, 2022). Teacher readiness in planning learning, providing
role models, helping solve problems for students, and providing motivational encouragement
to students. If the teacher can prepare and practice well, it will have a good impact on the
effectiveness of learning (Wang et al., 2024). The curriculum also has a role in achieving
learning effectiveness (Coman et al., 2020; Matitaputty & Sopacua, 2023).

Good implementation will have an impact on student's level of understanding regarding
the material presented by the teacher. However, as time goes by, the educational curriculum has
undergone changes, one of which is the 2013 curriculum changing to the independent
curriculum. According to Istaryaningtyas et al. (2021), the independent curriculum carries the
concept of "Freedom of Learning" which is different from the 2013 curriculum, meaning that
schools are given the freedom to develop the curriculum according to the potential of the school
and the potential of the area around the school environment (Demirdag et al., 2024)

It is hoped that the implementation of the independent curriculum in educational
institutions will require every teacher to be creative and innovative in learning, thereby creating
a pleasant learning atmosphere for students (Rakhman & Surur, 2024; Zaenab et al., 2023). The
implementation of the independent curriculum, in the teaching and learning process tends to
use a differentiation approach. Meanwhile, the special characteristic of the independent
curriculum is that it clearly shows the position of differentiation in grouping learning outcomes
(Aini & Adiyono, 2023; Wanti & Chastanti, 2023).

Dividing learning outcomes will help teachers in the learning process, teachers can adapt
what materials and methods will be used for the learning process according to the characteristics
of students (Abdullah et al., 2024). There are several components for quality learning, namely:
structured curriculum, clear learning objectives, varied learning strategies, diversification of
learning resources, interaction and collaboration, use of technology, constructive feedback,
authentic assessment, differentiation, development of 21st-century skills, and a comfortable
environment (Erifal et al., 2023; Suryati et al., 2023).

Method

This research uses a quantitative approach with ex-post facto research methods
(Apriliani et al., 2023; Putra et al., 2022; Widayanto et al., 2021). The ex-post facto research
method was chosen because this research aims to retrospectively examine the construction of
teacher performance variables. This research design uses an explanatory and correlational
approach using Partial Least Squares Structural Equation Modeling (PLS-SEM), which is an
approach used to explore the relationship between variables in a conceptual model. PLS-SEM
Is a multivariate statistical method used to analyze the relationship between latent variables or
measured variables in a structural model. PLS-SEM allows researchers to test models
holistically, including identifying cause-and-effect relationships and correlation relationships
between variables, thereby providing a deeper understanding of the observed phenomena. This
research uses non-probability sampling with purposive sampling technique. The sample in this
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study was 70 MTS AL-ISLAM Ponorogo teachers. This research was conducted from January
12 to January 24 2024.

Result and Discussion
Evaluation of Measurement Models

Evaluation of measurement models is very important to ensure that the indicators used to
measure latent constructs or variables are by the research objectives and have good quality.
Examining construct validity is the primary goal of measuring model evaluation. Analyzing the
relationship between the indicator and the measured construct can ensure that the indicator truly
reflects the intended aspect of the construct. By analyzing factor loadings, reliability, and
discriminant validity, researchers can decide which indicators should be included in the analysis
and which should be omitted.

Figure 1. Measurement Models

The convergent validity measurement uses a factor loading value limit of 0.70. Based on
Table 2, the overall loading factor value for each sub-variable is >0.70 (0.710 — Learning Focus
to 0.884 — Collaboration). This can be interpreted as meaning that the level of correlation
between sub-variables and variables that can be explained is 71.00% to 88.40%. The Average
Extracted Variance (AVE) value for each variable has a value of >0.50 (0.919 - Learning
Effectiveness (Y) to 0.596 - Implementing an Independent Curriculum (X1). So, it can be
concluded that each sub-variable and variable in the instrument in the research model supports
the requirements of convergent validity. Based on the factor loading coefficient value, the most
dominant statement item in measuring Learning Effectiveness is the Teaching Method construct
of 0.884 (X2.1). This can be interpreted that the Teaching Method construct can measure
Learning Effectiveness by 88.40% Meanwhile, the weakest item is Utilizing Ice Breaking at
0.710 (X2.2 = 71.00%).

Table 1. Outer Model: Convergent Validity and Reliability

No Conver Validity Consistency Reliability
Variables Indicator FL AVE CA rho A CR
(2>0.70) (>0.50) (¢>0.70) (9>0.70) (6>0.70)
1 Implementing an lC1 0.791 0.596 0.916 0.929 0.930
2 Independent 1HC2 0.815
3 Curriculum (X1) 1C3 0.815
4 11C4 0.743
5 11C5 0.820
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No Conver Validity Consistency Reliability
Variables Indicator FL AVE CA rho_A CR
(»>0.70) (>0.50) (0>0.70) (9>0.70) (6>0.70)
6 11C6 0.724
7 1HC7 0.792
8 11C8 0.780
9 11C9 0.723
10 Learning Quality LQ1 0.866 0.912 0.932 0.915 0.930
11 (X2) LQ2 0.884
12 LQ3 0.710
13 LQ4 0.798
14 LQ5 0.821
15 LQ6 0.789
16 LQ7 0.789
17. Role of School RSI1 0.762 0.916 0.889 0.917 0.933
18. Infrastructure RSI2 0.853
19. (2) RSI3 0.867
20. RSI4 0.847
21. RSI5 0.782
22. RSI6 0.824
23. RSI7 0.774
24, Learning LE1 0.768 0.919 0.904 0.920 0.932
25. Effectiveness (Y) LE2 0.725
26. LE3 0.800
27. LE4 0.741
28. LE5 0.735
29. LE6 0.772
30. LE7 0.792
31 LES8 0.726
32. LE9 0.794
33. LE10 0.748

In order to determine the reliability of a variable, it must have CA, Rho_A, and CR values
equal to or greater than 0.70. According to the output from SmartPLS in Table 2, all variables
meet this criteria with CA values ranging from 0.889 to 0.932, Rho_A values from 0.915 to
0.929, and CR values from 0.930 to 0.933. This indicates that the internal reliability instrument
IS consistent across three aspects, demonstrating good reliability in measuring teacher
performance.

Evaluation of Structural Models

Structural evaluation in testing on PLS-SEM has the main objective, namely to assess the
prediction accuracy of the proposed model. This is done by evaluating the extent to which the
model is able to explain variations in empirical data and predict endogenous variables well.
Overall, structural evaluation aims to improve understanding of the phenomenon studied in the
research context. By analyzing the relationships between variables, researchers can identify the
factors that contribute to the phenomenon and develop deeper insight into the dynamics
involved.

Table 2. Measurement of Structural Model: R2, F2, Q2

R2 F2 Construct Cross-validated (Q2)
Variables . . Redundancy Communality Predictive
Value Decision Value Decision SSE Q2 SSE 02 Power
Y 0.773 Kuat - - 397 0.433 265 0.478 Strong
X3 - - 0.472 Medium 490 - 239 0.512 Strong
X1 - - 0.246 Small 630 - 355 0.436 Strong
4 0.379 Weak 0.186 Large 382 0.177 236 0.518 Strong

Based on the information provided in the table, the R2 coefficient for the Learning
Effectiveness variable is 0.773, indicating that the Independent Curriculum, Learning Quality,
and Infrastructure collectively influence Learning Effectiveness by 77.30%, while the
remaining 22.70% is influenced by other variables not included in the model. Furthermore, the
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effect size analysis reveals that Learning Quality has the most substantial impact on Learning
Effectiveness (f2 = 0.472 in the strong category), while Facilities and Infrastructure have the
weakest influence (f2 = 0.186 in the small category).

The predictive relevance test (Q2) validates the model's ability to predict real-world
outcomes. All Q2 values in the table exceed zero, with values ranging from 0.436 to 0.518 for
Redundancy Construct Crossvalidated and 0.219 to 0.433 for Communality Construct
Crossvalidated. This indicates that the model can explain 21.90% to 43.30% of the phenomenon
studied in terms of Learning Effectiveness. Overall, these results demonstrate that Learning
Effectiveness has strong predictive power within the model, with Learning Quality being the
most influential factor and Facilities and Infrastructure playing a smaller role in predicting
Learning Effectiveness.

Measurement of Direct Effects

One of the main goals of hypothesis testing is to examine the relationships between
variables in a proposed model. This is done by analyzing the strength and significance of the
relationships between the variables identified in the model. Direct effect evaluation allows
researchers to test the consistency between empirical findings and the theory that supports the
model. Furthermore, this test analyzes the significance of the mediation effect in the research
model. This is important for understanding the mechanisms underlying relationships between
variables and how certain variables can mediate or change relationships between other
variables.

Figure 2. Measurement of Direct Effects

A hypothesis can be accepted with significant criteria if it has a T-statistic value above
1.96. Meanwhile, the hypothesis can be accepted with positive or negative influence if the B-
value coefficient value shows the direction of positive or negative influence. Based on the table
below, the hypothesis H1 (Implementing an Independent Curriculum (X1) — Learning
Effectiveness (Y) obtained B-values = 0.034 and P values = 0.012 (0.05). This shows that the
variable Implementing an Independent Curriculum (X1) has a positive, significant effect on
Learning Effectiveness (). This can be interpreted that when the Implementing an Independent
Curriculum (X1) variable increases, the Learning Effectiveness (YY) variable will also increase
significantly. In hypothesis H2 (Implementing an Independent Curriculum (X1) — Role of
Infrastructure School (Z) Obtain B-values = 0.319 and P values = 0,000 (0.05). This shows that
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the implementation variable is the independent curriculum (X1) has a positive, significant,
significant role in the role of infrastructure school (Z). This can be interpreted that when the
Implementing an Independent Curriculum variable (X1) increases, the Role of School
Infrastructure variable (Z) will also increase significantly.

In hypothesis H3 Learning Quality (X2) — Learning Effectiveness (Y) obtains 3-values
= 0.364 and P values = 0.001 (0.05). This shows that Learning Quality (X2) has a positive and
significant effect on Learning Effectiveness (Y). This can be interpreted as meaning that when
the Learning Quality variable (X2) increases, the Learning Effectiveness variable (Y) will also
increase and vice versa. In hypothesis H4 Learning Quality (X2) — Role of School
Infrastructure (Z) obtained PB-values = 0.447 and P values = 0.000 (0.05). This shows that
Learning Quality (X2) has a positive and significant effect on the Role of School Infrastructure
(2). This can be interpreted as meaning that when the Learning Quality variable (X2) increases,
the Role of the School Infrastructure variable (Z) will also increase and vice versa. In hypothesis
HS role of School Infrastructure (Z) — Learning Effectiveness (Y) obtained p-values = 0.262
and P values = 0.001 (0.05). This shows that the Role of School Infrastructure has a positive
and significant effect on Learning Effectiveness (). This can be interpreted as meaning that
when the Role of School Infrastructure (Z) variable increases, the Learning Effectiveness ()
variable will also increase and vice versa.

Table 3. Results of Path Coefficients: Direct Effects

Hyp. Path Analysis Bifl"_‘ies Sample Mean SDV -l(—::lt-alglsgl;s F;(\)/a(l)tg; Decision
H-DIR1 IIC> LE 0.324 0.327 0.128 1,064 2.523 Accepted
H-DIR2 IIC > LQ 0.319 0.329 0.072 2,102 4.428 Accepted
H-DIRz LQ-> LE 0,364 0.363 0.108 0,500 3.365 Accepted
H-DIR4 LQ > LSI 0,447 0.439 0.100 3,049 4,473 Accepted
H-DIRs RSI=> LE 0,262 0.261 0.078 4,105 0.001 Accepted

The Mediating Role of Infrastructure on the Implementing an Independent Curriculum
and Learning Quality on Learning Effectiveness

Based on the table below, in the H-IND1 hypothesis, the results of testing the mediating
effect of the variable Role of School Infrastructure (Z) can be concluded that there is a positive
influence (B-values = 0.048) and it is not significant (T statistic 1.978 > 1.96 and P values 0.048
<0.05) between the Implementing an Independent Curriculum (X1) factor on Learning
Effectiveness (Y). So, H-IND1 states "There is no positive and significant influence on the role
of school infrastructure in mediating implementing an independent curriculum on learning
effectiveness”.

In the H-IND2 hypothesis, the results of testing the mediating effect of the Role of School
Infrastructure (Z) variable can be concluded that there is a positive (B-values = 0.095) and
significant influence (T statistics 2.167 > 1.96 and P values 0.031 <0.05) between the Learning
Quality (X2) factors and Learning Effectiveness (Y). So, H-IND?2 states "There is a positive
and significant influence on the role of school infrastructure in mediating learning quality on
learning effectiveness".

Table 4. Results of Path Coefficients: Indirect Effects

B- T-
Hyp. Path Analysis Values SDV Statistics valu_es Decision Mediating Role
(+/-) (>1,96)
H-IND1 IIC> RSI > LE 0.085 0.043 1.978 0.048 Accepted Partial Mediation
H-IND2 LQ = RSI >LE 0.095 0.044 2.163 0.031 Accepted Partial Mediation

Discussion
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The influence of independent curriculum has a positive influence on increasing learning
effectiveness. The implementation of the independent curriculum opens up opportunities for students to
be more independent by discussing the learning material that has been provided during the teaching and
learning process. This research is consistent with Wanti & Chastanti (2023) which states that the
independent curriculum brings an educational concept that provides more opportunities for students to
develop their independence. One of the main aspects is giving students space to explore their interests and
talents. This research is also consistent with Aini & Adiyono (2023) which states that the implementation
of an independent curriculum can encourage students to develop independent learning skills. Apart from
being influenced by opening up opportunities for discussion for students, the implementation of the
independent curriculum is also influenced by the second indicator, namely the learning environment
(Hariyanto et al., 2022; Rakhman & Surur, 2024).

The implementation of the independent curriculum also has a positive impact on the
effectiveness of learning at school (Coman et al., 2020; Lei et al., 2024). This is proven by
giving teachers the freedom to design relevant learning according to student needs, the learning
process becomes more interesting and meaningful for students. Increasing focus on the quality
of learning also encourages teachers to pay more attention to student learning outcomes. The
quality of learning is an important factor in achieving learning effectiveness. The quality of
learning is closely related to the teaching methods applied by educators. This research is
consistent with Ali et al. (2024) which states that the application of interactive teaching methods
can create a more interesting learning environment and motivate students to be actively
involved in the learning process. The quality of learning is also influenced by a comfortable
classroom atmosphere. This research is consistent with Jiménez-Bucarey et al. (2021) stating
that comfortable classes play an important role in improving the quality of student learning. A
comfortable and supportive classroom atmosphere can create a positive learning environment,
where students feel safe to express, share ideas, and learn without fear. This has an impact on
the effectiveness of learning during the learning process (Johnson et al., 2024; Yan et al., 2022).

Paying attention to the condition of school facilities and infrastructure is an important
factor in achieving learning effectiveness. This statement is supported by Yangambi (2023)
which states that it is important to prioritize the need for infrastructure in achieving learning
effectiveness. Adequate facilities and infrastructure can create a conducive and supportive
learning environment for students and educators. In this case, curriculum and policies also have
an important role in determining the achievement of learning effectiveness. This statement is
supported by Sutrisno et al. (2023) that a well-designed curriculum must take into account the
facilities and infrastructure needed to support the implementation of learning. In this case,
policies related to budget allocation and management of facilities and infrastructure in schools
are crucial to ensure that the facilities needed to support the curriculum are provided adequately.

Teachers can have more freedom to create an interactive and participatory learning
atmosphere by utilizing the various facilities available. With learning support technology,
teachers can create learning that is more interesting and relevant for students (Fabre & Straub,
2023; Kundu & Bej, 2021). This will make the learning process more effective, and efficient
and can help in improving the quality of the curriculum and learning evaluation (Khakimov &
Sharopov, 2023; Safrida et al., 2023). Supportive facilities make it easier for teachers to
implement a curriculum that suits students’ needs and scientific developments. Furthermore, the
learning evaluation process can also be carried out more systematically and structured using
various supporting media and technology (She, 2024; Suryati et al., 2023). This will help
teachers monitor student learning progress and provide appropriate guidance according to each
student's needs.

Improving facilities and infrastructure is an urgent necessity in linking the
implementation of an independent curriculum, the quality of learning, and the effectiveness of
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learning (Lassa et al., 2023; Sanusi et al., 2022). The self-paced curriculum emphasizes student-
centered, problem-solving-oriented learning, and the development of 21st-century skills.
Adequate infrastructure is needed to support the implementation of this curriculum, such as
laboratories, software, and adequate internet access to support interactive and creative learning.
Good infrastructure can improve the quality of learning by providing an environment that
allows students and teachers to interact effectively (Haleem et al., 2022; Yangambi, 2023). For
example, comfortable classrooms, well-stocked libraries, and modern laboratory equipment can
facilitate student-centered and project-based learning.

Conclusion

This research recommends that schools improve existing infrastructure facilities
according to current needs. Infrastructure facilities have a reciprocal influence on learning
effectiveness because adequate infrastructure can provide a conducive environment for the
teaching and learning process. By understanding how physical factors such as classrooms,
libraries, and laboratories can be used to design better infrastructure development strategies to
support optimal learning processes at various levels of education. So that it can improve the
quality of learning.

As a suggestion, further research in the field of infrastructure as a mediator of learning
quality on learning effectiveness could expand the scope to include analysis of complementary
aspects that can influence the learning process. Factors such as educational technology,
innovative learning space design, and environmental sustainability can also be a value-added
research focus. In addition, it is also important to integrate students' perspectives and their
opinions about how infrastructure influences their learning experiences so that research results
can be more holistic and relevant in improving learning effectiveness in the future.
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