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Abstract The aim of this study is to develop a valid
and reliable measurement tool that can determine the
instructional capacity, according to teacher opinions. In the
academic year of 2016-2017, 1011 teachers working in the
public high schools and vocational technical schools in
Ankara participated in the study. The total number of items
on the scale was 43. The scale is arranged in 5-point likert
type scale format, with options ranging from 5 (Extremely)
to 1 (Not at all). As a result of the analysis made, it consists
of 6 factors. Sub-dimensions of the prepared scale are
instructional management practices, teacher quality,
curriculum-material quality and quantity, instructional
climate, availability of learners to learn and financial
resources. According to the findings, internal consistency
reliability coefficients of scale factors were found high.
Validity and reliability were provided by using descriptive
factor analysis followed by confirmatory factor analysis.
The developed scale can be used to measure instructional
capacity.
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1. Introduction

It can be argued that increasing quality and
strengthening learning in education is at the center of the
post-2015 universal development framework. The United
Nations Educational, Scientific and Cultural Organization
(UNESCO) has six objectives set on an international level
for children, young people and adults to be realized by
2015. The sixth of these objectives was defined as "the
development of all aspects of educational qualifications
and the excellence of these qualities in order to achieve
acceptable and measurable outcomes, in particular literacy,
numeracy and skills necessary for life [S0]". Seeking of
educational qualifications at international level is also seen
in Turkey. Despite these reform efforts aimed at ensuring

quality in education, according to the report of UNESCO
11 EFA Global Education Monitoring Report [49], it is
emphasized that the low quality of education hinders
learning even for the ones who attend school. According to
the report, one-third of the primary school students can not
learn basic skills when they go to school. The existing
structure in Turkey can not provide the 17% of the children
with learning basic mathematics. The results of Turkey's
PISA in 2015 and TIMMS in 2011 also support these
findings. This can be interpreted as the fact that the reforms
carried out have not had much effect on the quality of
education. For this reason, the educational capacity of the
high schools in Turkey needs to be examined for the
development of the quality of service.

Instructional capacity is the ability that schools have for
ensuring learning for all students and improving instruction
[46]. Newmann, King, and Youngs [34] have expressed the
instructional capacity as the collective strength of all staff
in school in order to increase student achievement.
Crawford [10] defines instructional capacity as the
development of understanding, experience and skills to
achieve the specified curricular achievements and school
goals at the expected level. More recently, instructional
capacity has been regarded as an instrumental variable
between the stages of development of student outputs at the
national level [8, 12, 45]. Spillane and Louis [42] stated
that the adoption of a pedagogical capacity model, which
characterizes the key elements of instruction and the
interaction between these elements, would be more useful
for reform efforts to to resolve the relationship between
school development efforts and classroom teaching. Sayre
[41] emphasizes that the first goal of developing
instructional capacity is to increase the success of the
students' classes. In this context, it can be said that there is a
positive relation between educational capacity and student
achievement.

Massell [28, 29] defines instructional capacity as the
quality of staff, technology and institutions that effectively
promote teaching and learning at school and class level.
The components of the instructional capacity are divided at
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the class level by the knowledge, skills and preparation of
the teachers, the motivation of the learners and the ready
availability for learning, the curriculum materials for
teachers and students, the quality and quantity of school
personnel, the quality and number of social relations,
material resources and school and district resources. Cohen
and Ball [7] have taken the interaction between teachers,
students, and educational materials at the center of
instructional capacities and have combined these three
elements in the classroom to form the teaching unit.
Reviewing the literature on the components of instructional
capacities, it appears that there is an emphasize on
qualifications and quantities of instructional resources,
including the intellectual knowledge, skills and abilities of
teachers and other employees, including staff level,
instructional time and class size and on social organisation
of instruction or instructional culture [8, 12, 35, 45].

Another factor influencing the construction of
instructional capacity is school management and school
leaders. Four resources are needed for a school to build
instructional capacity, which include instructional
information including content, pedagogy and student
knowledge; instructional tools and materials including
curriculum, instructional materials and evaluation;
educational relationships that characterize mutual respect
and trust; organizational structure that can be interpreted as
promoting the use of various instructional resources such
as formal instructional leadership roles and co-learning
time for teachers [22]. Massell and Goertz [30] state that
school principals can improve their schooling with the help
of three basic strategies that involve increasing their
professional knowledge and skills in their schools, setting
up and strengthening instructional guidance, and using data
in instructional development efforts.

One of the important factors affecting quality in
education is the provision of financial resources. The
resources that have been allocated to education in recent
years are increasing rapidly in almost every country of the
world, but the increased resources do not lead to
meaningful changes and transformations in the training
output at the same rate. The main reason for this is that
resources are not used efficiently by shifting them to the
areas with the highest marginal productivity [1] There are a
number of studies in micro- and macro-level that find the
weak link between the quality of education and the
resources allocated to education [18, 19, 31]. However,
there are many studies [3, 14, 39] that measure the effects
of educational input on student achievement and find
positive relationships.

Although there have been numerous reform initiatives
towards public high schools in Turkey over the last sixty
years, these high schools continue to remain a permanent
concern in educational research and practice [15]. When
the studies on the determination of the instructional
capacity which is seen as an important factor in the
achievement of the reforms are examined; although the

importance of formation of the instructional capacity [21,
46, 47], on which the qualitative studies are predominant,
on educational reforms and the decision-making processes
required to be achieved is intensely emphasized in the
literature [6, 25, 46] it seems that empirical studies on the
present situation of the instructional capacity at the schools,
and in determining the relationship between instructional
capacity and student achievement are limited. However,
there is no national or international scale to measure
instructional capacity in schools. The purpose of this study,
in this context, is to develop a valid and reliable
measurement tool that can determine the instructional
capacity of secondary schools according to the teachers'
views. Thus, the developed scale will help determine the
instructional capacity of secondary schools with teacher
views.

2. Materials and Methods

2.1. Population and Sample

The population of the study consisted of the teachers
who worked in official, common and vocational technical
high schools in the provinces of Altindag, Cankaya,
Golbasi, Kegioren, Mamak and Yenimahalle in the city of
Ankara in 2016-2017 academic year. The current list of
the existing secondary schools in these six provinces was
reached through the school list page on the website of the
Ministry of National Education Information Systems [32].
Within this scope, it was determined that there were 170
secondary schools in the population of the study. Teachers
from all branches working in secondary schools were
included in the study.

Table 1. Population and Sample Size
Population Sample

Provinces School Teacher School Teacher
A | B A B A|B| A B
Altindag 151 9 | 1.098 422 6 | 7 | 141 | 148
Cankaya 19 | 31| 1.294 | 1.574 | 1 2| 37 | 60
Golbasi 71 4 293 201 3 1|56 | 17
Kegioren 12 | 15| 1.193 792 2 1| 61 | 32
Mamak 13 | 14 | 1.023 643 4 | 7 | 129 | 149
Yenimahalle 14 | 17 | 1404 | 1.021 | 5 | 2 | 148 | 67
Total 80 | 90 | 6.305 | 4.653 | 21 | 20 | 572 | 473

Note. A= Vocational Secondary Schools B= Common Secondary
Schools

According to the data obtained from the Directorate of
National Education, there are 170 common high schools
and vocational and technical high schools in the study.
The number of teachers working in these high schools is
10.958. The number of common high schools is 80; the
number of vocational and technical high schools is 90.
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While determining the sample, the total number of schools
from each kind was determined as 30 [26] in terms of the
normal distribution of the data, by using the purposeful
sampling method. In this context, the sample number of
common high schools and of vocational and technical
high schools are 41 schools in total. The number of
common high school teachers in the sample is 473, and
the number of vocational and technical high school
teachers is 572. A total of 1045 teachers were reached in
the study, but when the data were analyzed in terms of lost
value, extreme value and normality, a total of 1011 data
were determined to be suitable for analysis.

When the relevant literature is examined, it seems that
there is no consensus on the size of the sample required
for validity studies on scales [36]. It is stated in some
sources [40] that a sample size of 100 persons is sufficient
to reveal the factor structure of the scale, whereas in other
sources [38] the sample size should be between 100-250.
In this study, it was found that the number of participants
from which data gathered in order to be able to carry out
factor analysis of the scale met the absolute criterion
defined, and the relative criterion, in which the number of
items sholud be at least twice, specified by Kline [23]. For
the collected data, factor structure and construct validity
of the scale were examined first, then item analysis and
reliability value were calculated.

The study was conducted on different sample groups
consisting of teachers working in common high schools
and vocational technical high schools in 2016-2017
Academic Year. The reason for using different samples is
that the factor structure, validity and reliability obtained
on small samples compared to the others are tested in a
wider sample. First purposeful sampling method was used
and then main sample was determined among teachers
selected by using stratified sampling method.

2.2. Development of the Scale

In the process of developing the Instructional Capacity
Scale, researches examining the educational capacities of
schools were surveyed while analyzing the literature and
constructing an item pool. In this respect, “The Principal
Instructional Management Rating Scale (PIMRS)” [16, 17],
"Instructional Leadership Scale (ILS)" [43] and the scales
used in the PISA and TIMMS surveys were utilized. On the
other hand, measurement tools used in research to
determine the instructional capacity of various schools
have also been evaluated in the study [6, 21, 25, 33, 46, 47].
On the basis of these studies, behaviors to determine the
instructional capacity of schools are discussed in terms of
the process. In this context, the scale consists of a total of
six dimensions: (a) instructional management practices, (b)
teacher quality, (c) curriculum-material quality and
quantity, (d) instructional climate, (e) students’ learning
readiness, and (f) financial resources. 52 items were
included in the prepared draft scale. Draft scale was

prepared by making a literature review. Later, the draft
form of the scale was first presented to the opinions of 10
experts. 10 experts with at least doctoral education in the
field of education management examined the draft scale
and recommended the necessary changes. From the 75
items, the experts identified the ones that evaluate similar
areas and the ones which are hard to understand and made
suggestions for these items. After this study, 23 items were
removed such as “This school has enough financial
resources to carry out the education reforms that are
required.” and “The technology infrastructure of this
school offers opportunities for technological applications
in education.” and some items were rearranged. Based on
the information obtained from the expert opinion, a
52-item scale was created after the necessary corrections
were made. The scale items were arranged in a 5-point
likert type scale format. Degrees of agreement on the items
in the scale are: Extremely (5), Very (4), Moderately (3),
Slightly (2) and Not at all (1). The research data were
collected during the spring term of 2016-2017.

2.3. Analysis Techniques Used

The draft scale was applied to a total of 1011 teachers;
to 486 of whom for exploratory factor analysis and to 525
of whom for confirmatory factor analysis. Cronbach Alfa
() to measure the reliability of the developed scale;
Kaiser-Meyer-Olkin (KMO) and Barlett's Test of
Sphericity (SAS) to determine the suitability of the
sample, the suitability and factorability of the data set for
the analysis of key components; item total test correlations
for testing the validity of the item; exploratory factor
analysis to ensure structure validity; and confirmatory
factor analysis [48] to test whether the construct obtained
by exploratory factor analysis yielded the same results in
similar groups were used.

3. Findings

3.1. Exploratory Factor Analysis

Before performing factor analysis on the data set,
occurrence of outlier values in the data was determined by
using frequency values and Mahalonobis distances. In this
context, when Mahalonobis distances were examined, 34
observations were accepted as extreme and extracted from
the analysis [44]. After clearing the data from the outlier
values, exploratory factor analysis (EFA) followed by
confirmatory factor analysis (CFA) technique was used to
determine the factor structure of the ICS. Whether or not
the sample size is adequate for the application of the
exploratory factor analysis for the 52 items in the ICS
scale was determined by using the Kaiser-Meyer-Olkin
(KMO) and Bartlett sphericity values. The results of the
analysis showed that the KMO value was 0.97 and the
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Bartlett test was x* (52, N = 486) = 18908.52. After the
reliability analysis performed before the exploratory factor
analysis, the Cronbach Alpha value of 52 items was found
to be 97. The fact that this coefficient for the scale is .70
or above is considered sufficient in terms of reliability [9].
In addition, item-total statistics were examined before
factor analysis. Truxillo [48] stated that the fact that the
total value of an item is below 0.30 indicates that the
substance does not conform to the scale structure. In this
context, when item-total statistics are examined, it is seen
that there is no item containing value below the specified
criteria.

In the exploratory factor analysis, an action is taken to
find the factor based on the relations between the
variables [13]. KMO and Barlett tests and varimax
rotation were applied before the exploratory factor
analysis. The KMO test is used to determine the
suitability of the sample, the Barlett test is used to
determine whether the data come from a highly variable
normal distribution. As a result of the KMO and Barlett
tests, the Kaiser-Meyer-Olkin (KMO) coefficient was
found to be 0.97. The KMO coefficient varies from 0 to 1
and 0.50 for factor analysis is appropriate [37]. The value
of KMO is evaluated as moderate between 0.5-0.7, good
between 0.7-0.8, very good between 0.8-0.9, excellent
above 0.9 [51]. The KMO coefficient obtained in this case
is 0.97, an excellent value. In addition, Barlett's test was
found as significant (p <0.001). The fact that the KMO
coefficient (0.97) is excellent value and the the Bartlett
test (p <0.001) is significant indicate that the dataset is
suitable for analysis of key components, its factorability
and sample size are excellent [2].

After the exploratory factor analysis performed, it was
seen that the items gathered around six factors. The total
variance explanatory rate of the six factors whose
eigenvalue are above 1 is 66%. The data about the total
explained variance are presented in Table 2.

After deciding on the six-factor scale structure, the

factor loading values of each item in the scale were
examined. It is preferred that the factor load value is 0.45
or higher, but this limit can be lowered to 0.30 for some
items [27]. In addition, it is necessary that the items have
a high loading value in one factor and a low loading value
in the other factors. It has been noted that the difference
between the higher two loading values is at least 0.10 [24].
As aresult of the analyzes made, items with factor loading
value of less than 0.45 and those with factor loading value
difference of less than 0.10 in both factors were excluded.
After each item was removed, the item factor loads were
re-examined. On the other hand, although 26th item
has .385 loading value, it has been decided to take part in
the curriculum-material quality and quantity dimension on
the scale because of being the opinions of teachers on the
teaching program based on the literature, and 32nd item
has .444 loading value but it has been decided to include
this item in terms of instructional climate, because it is
related to measuring teachers' perceptions of establishing
relationships based on respect and trust. This is supported
by the significance of the t value in the confirmatory
factor analysis and the load values generated by the
promax method of the oblique rotation methods. In this
context, it is necessary to take out 9 items from the scale
as a result of the analysis.

As a result, the scale was formed in a structure of six
factors. The first factor, instructional management
practices, has 12 items; second factor, students’ learning
readiness, has 6 items; third factor, financial resources,
has 6 items; fourth factor, teacher quality, has 8 items;
fifth factor, instructional climate, has 6 items; and sixth
factor, curriculum-material quality and quantity, has 5
items. The internal reliability of each factor (Cronbach
Alfa) was calculated. The first factor was .94, the second
factor was .94, the third factor was .94, the fourth factor
was .87, the fifth factor was .89, and the sixth factor
was .84.

Table 2. Total Variance Explained
Eigenvalues Sums of Squared Factor Loadings
Factors Total Variance % Cumulative % Total Variance % Cumulative %
1 18,714 43,521 43,521 7,433 17,287 17,287
2 3,599 8,370 51,891 5,228 12,157 29,444
3 2,122 4,934 56,825 4,964 11,545 40,989
4 1,799 4,184 61,009 4,853 11,287 52,276
5 1,204 2,799 63,808 3,661 8,515 60,791
6 1,033 2,402 66,209 2,330 5,419 66,209
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3.2. Confirmatory Factor Analysis

In confirmatory factor analysis, the previously
established hypothesis or theory of the relationship
between variables is tested [4]. The validity of the scale
obtained by exploratory factor analysis was tested by
confirmatory factor analysis. According to the exploratory
factor analysis, the scale shows 43 items and six factors.
After identifying the factors by exploratory factor analysis,
the appropriateness of the identified factor structures was
tested by confirmatory factor analysis. The purpose of
confirmatory factor analysis is to verify the previously
determined structure. Based on the results of the
exploratory factor analysis, the structure of 6 dimensions
and 43 items was tested by confirmatory factor analysis.
Accordingly, the final application process was
implemented and the responses of 525 participants, ten
times the number of items, were taken into consideration.
The research data were collected during the spring term of
2016-2017.

Prior to the confirmatory factor analysis,
Kaiser-Meyer-Olkin  (KMO) and Barlett's Test of
Sphericity were applied. As a result of the review, KMO
value was 0.96 and the Barlett test was significant (p
<0.001). These values show that the data are suitable for
factor analysis. After the reliability analysis performed
before the confirmatory factor analysis, the Cronbach
Alpha value of 43 items was calculated 0.96. In addition,
item-total statistics were examined before factor analysis.
It has been checked whether item-total statistics is less
than 0.30 and it is seen that no value less than the value
stated in any item is found.

In this context, the initially controlled value was the
significance level of the t value of items (observed
variables). Accordingly, the parameter estimates were
found to be significant at the .01 level as the t values
exceeded 2.56. On the other hand, the p-value of the path
diagram (Figure 1) obtained as a result of first-level
confirmatory factor analysis is significant at .01.
According to [20], it is stated that, while p-value should
not be significant, it is normal for the value of the sample

to be significant in cases arising from the size of the
sample. For this reason, other fit indices are evaluated and
the results are presented in Table 3.

The second fit indice taken into account for
compatibility is the ratio of chi-square/df. Since
chi-square is not a statistic that is evaluated on its own, it
was evaluated by being compared with the degree of
freedom (df) and this ratio was calculated as 2.27. The
value of chi-square/df less than 3 means excellent fit,
while the value of chi-square/df less than 5 is moderate fit
[5]. Tt has been understood from the obtained values that
chi-square/df corresponds to perfect fit. The second value
for the model fit has been The Root Mean Square Error of
Approximation (RMSEA). This index is between 0 and 1
and O indicates perfect fit, indicating that there is no
difference between the population and sample covariances
[11]. RMSEA value found in the analysis was .054. This
value, which is between .05 and .08, indicates a good fit.

However, for the model of fit, the Goodness of Fit
Index (GFI), also known as the sample variance, which
indicates the measure of the covariance matrix in the
sample, and the Adjusted Goodness of Fit Index (AGFI),
which is an improved type of GFI for the number of
parameter estimates, were examined. These values give
more robust values in large samples [11]. GFI and AGFI
values range from 0 to 1, with a perfect fit of over .95 and
a good fit of .90. GFI and AGFI values were found as .84
and .82 respectively. Accordingly, it is understood that
GFI and AGFI have poor fit. In addition, the standardized
RMR fit indice was calculated as .058, which can be said
to be in good fit as it is below .08. On the other side, the
NFI and CFI values were calculated as .98. When these
values are taken into consideration, the fact that the two
indexes are above .95 indicates perfect fit. It can be said
that the model is confirmed in accordance with the data
listed above. Second-level path analysis as a result of
confirmatory factor analysis is given in Fig. 2. In addition,
the CFA results for the second level are given in Table 3.
When the fit indices according to the results in Table 3 are
examined, it can be said that the model is confirmed.

Table 3. Confirmatory Factor Analysis Results for ICS
Factor Structure x> X*/sd RMSEA GFI | AGFI CF1 NFI NNFI RMR SRMR
6 Dimensions
43 Items: 2149.40 2.27 .054 .82 .99 .98 .98 .043 .045
First Level CFA
6 Dimensions
43 Items: 2363.77 2.77 .058 .81 98 97 .98 .075 .072
Second Level CFA

Note. * Modification process is not done.
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Figure 1.
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The internal reliability (Cronbach Alfa) of each factor
was calculated after the analysis made. The first factor
was .94, the second factor was .90, the third factor was .95,
the fourth factor was .94, the fifth factor was .90, and the
sixth factor was .87.

4. Conclusions

In this study, it was intended to develop a valid and
reliable measurement tool which can determine the
instructional capacity of high schools by teacher opinions.
When the reform studies carried out by the countries are
examined, the studies they implement for the
improvement of the instructional capacity are remarkable.
Corcoran and Goertz [8] indicate that the lack of
identification of instructional capacity in schools
negatively affects educational policies and reforms. In this
context, this study is thought to contribute to the reforms
to be made and the policy to be determined with the
understanding of the existing instructional capacity in the
schools.

This scale, being prepared to measure the instructional
capacity of high schools, is considered as important
because it will provide useful data to academicians and
competent authorities in determining the instructional
capacity of schools. Another contribution is that, as it has
been found after a literature survey that there is no scale
development study to evaluate the instructional capacity
of schools, this scale can fulfil such a need.

The results of the analysis revealed that the scale had
six factors and the total number of items was 43.
Sub-dimensions of the scale are instructional management
practices, teacher quality, curriculum-material quality and
quantity, instructional climate, students’ learning
readiness and financial resources. It is possible to say
based on the findings that the Instructional Capacity Scale
of High Schools is a reliable and wvalid measuring
instrument. The reliability of the scale was tested using
the internal consistency reliability coefficient. Internal
consistency reliability coefficients of scale factors were 94;
90; 95; 94; 90 and 87, respectively and these were
considered high. The validity and reliability of the scale
were provided by using exploratory factor analysis
followed by confirmatory factor analysis. Findings about
the validity and reliability of the scale indicate that the
scale can be used to determine the instructional capacity
of high schools based on the teachers’ views (Appendix
1).

Within the scope of this research, the scale was applied
to teachers and students in high schools, and it was
standardized. By varying the sample group, the validity
and reliability of the scale for private high schools can be
tested. In addition, validity and reliability studies can be
done in order to use the scale at different school levels
such as primary and secondary schools. Besides, the
differences can be analyzed by applying it to schools with
different socio-economic and socio-cultural
characteristics.
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Appendix 1

Instructional Capacity Scale
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ITEMS

Degrees of Agreement

Not at all

Slightly

Moderately

Very|

Extremely

1. School management sets instructional goals with us to increase student achievement.

2. School management conducts the professional development studies of teachers according to the
instructional needs of our school.

3. School management obtains information about teachers' knowledge, skills and competence.

4. School management monitors teachers' instructional practices in the classroom.

5. School management implements practices to raise expectations of families about academic
achievement levels of students.

6. School management creates high expectations for success in students.

7. School management brings good examples of other schools related to academic studies to the
school.

8. The school administration ensures that the education and instruction areas in the school are ready
for use every day.

9. School management prepares areas for the students to study.

10. School management provides feedback related the lessons by meeting with the teachers.

11. School management monitors the academic development of students.

12. School management takes precautions against situations (discipline problem, noise, etc.) that will
disrupt the instruction time in the school.

13. The teachers in this school respond to student questions about the subjects taught in the lessons.

14. Teachers at this school use instructional strategies that enable students to build their own
knowledge.

15. Teachers in this school use strategies to cope with unwanted student behavior.

16. Teachers in this school get in the class as being prepared for the lesson.

17. Teachers in this school participate in studies aimed at ensuring their professional development
(in-service training, graduate, etc.).

18. The teachers in this school run the instructional activities at the speed they are planning.

19. Teachers at this school constitute a positive role model for their students.

20. Teachers in this school have up-to-date legislation regarding their duties and responsibilities.

21. There are materials for instructional activities that are to be carried out in this school.

22. This school has a curriculum that facilitates learning.

23. All the furnishing materials in this classroom are suitable for the age of students.

24. In this school the curriculum is adapted to the student's level.

25. In this school the technological infrastructure provides opportunities for technological
applications in education.

26. Relations in this school are based on mutual respect and trust.

27. In this school, all staff take joint responsibility for student learning.

28. In this school, teachers are eager to develop instruction together.

29. In this school, teachers organize extracurricular activities for instructional purposes.

30. In this school, teachers share their teaching experiences with each other.

31. In this school, teachers cooperate to carry out effective teaching.

32. In this school, students are concerned with lessons.

33. In this school, students have willingness to take their own learning responsibilities according to
their age.

34. In this school, students are eager to complete their previous learning deficiencies.

35. In this school, students do extra study to keep their grades high.

36. In this school, students have the prerequisite knowledge and skills to perform learning.

37. In this school, students meet their basic needs (health, nutrition, sleep, etc.) for learning.

38. In this school, teachers can provide financial support for the instructional activities they want to
perform.

39. This school has financial resources that can operate staff when needed.

40. In this school, financial support is provided for teachers to undertake professional development
studies.

41. There are financial resources in this school that can fulfill the desired instructional innovations.

42. In this school, teachers can access financial resources to enrich their instructional practices.

43. The parent-teacher association provides financial support in this school.
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